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RSK Environment Limited was appointed by BDW Trading Limited to act as geo-environmental and
geotechnical consultants for the above project. This briefing note has been prepared, at the request of
the Client, to support the Darwin Green One ‘Infrastructure Package’ which seeks approval for a mixture
of reserved matters, planning conditions and new planning applications.

The purpose of this document is to provide technical detail with respect to geo-environmental and
geotechnical aspects of the proposed soil strategy. It specifically addresses the suitability for re-use of
topsoil and subsoil on site.

The soil strategy is summarised in Section 2 and detailed in the Woods Hardwick Infrastructure LLP,
Subsoil and Topsoil Strategy (Ref 16483, Rev A, December 2013) included as Appendix A.

It should be noted that the site, Darwin Green One (DG1), refers to approximately 50.8 hectares of land
currently owned by members of the North West Cambridge Consortium, and has previously been referred
to as NIAB 1.

1. DARWIN GREEN ONE ‘INFRASTRUCTURE PACKAGE’

The Darwin Green One 'Infrastructure Package' seeks approval for a mixture of reserved matters,
planning conditions and new planning applications in order to allow works to commence on the
development. This includes construction of key roads and cycle/pedestrian links, drainage swales,
surface water attenuation ponds, public open space and landscaping, including a landscaped mound to
the A14 to incorporate excess spoil exclusively from the DG1 development.

The 'Infrastructure' package will consist of the following submission:
 Reserved Matters submission to Cambridge City Council for the Infrastructure elements (Roads &

Open Space) of Outline Planning Consent C/07/0003/OUT;

 New Full Planning Application to Cambridge City Council for a vehicular link to the City/District
boundary within the existing approved outline consented site;

 New Full Planning Application to South Cambridgeshire District Council for a temporary vehicular
access & turning head for a proposed secondary school site served by a new link from the Cambridge
City Council Outline consented site;

 New Full Planning Application to South Cambridgeshire District Council for resurfacing and
landscaping works to a length of existing Public Right of Way 135/5 on the boundary of Cambridge
City Council consented site C/07/0003/OUT;

http://www.rsk.co.uk/
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 New Full Planning Application to South Cambridgeshire District Council for a drainage connection
between the approved surface water attenuation pond in consent S/0001/07/F to an existing Award
Drain AND Approval of an alternate surface water attenuation pond and its connections to the Award
Drain along with necessary Haul Road access to be approved on an EITHER/OR basis in place of the
existing approved pond;

 New Full Planning Application to South Cambridgeshire District Council for a landscaped mound
adjacent to the A14 to be constructed exclusively from excess spoil arising from the Darwin Green
One development; and

 New Full Planning Application to South Cambridgeshire District Council for provision of a Foul
Pumping Station, Utility Compound and Cambridge Road Access Works.

Concurrently with the Infrastructure Package Application submissions will also be made for the discharge
of conditions relating to:

 Full Planning Consent S/0001/07/F, South Cambridgeshire District Council; and

 Outline Planning Consent C/07/0003/OUT, Cambridge City Council.

2. SOIL STRATEGY

The soil (subsoil and topsoil) strategy for the infrastructure package is outlined in the Woods Hardwick
Infrastructure LLP (Appendix A) Subsoil and Topsoil Strategy Technical Note (Appendix B). The
purpose of this strategy is to achieve a balanced solution on the site to avoid external movements of bulk
spoil and topsoil on the public highway.

The strategy consists of a:
Subsoil strategy:

In order to form the anticipated finished levels across the site based on the approved drainage model,
the northern 1/3rd of the site requires raising between 0.5 and 2.0m. The 61,273m3 of subsoil required
for this will be obtained from a ‘borrow’ pit located in the Central Park.

The location of the borrow pit, which will be approximately 2.4m deep, is shown in the Woods
Hardwick Borrow Pit Plan (Ref: 16483/2084).

Topsoil strategy:

The strategy indicates that construction works will generate a net surplus of topsoil of approximately
140,715m3 (87,323m3 from DG1 and 53,392m3 from DG2 and DG3). Subject to suitabil ity, the surplus
will be used to fil l the borrow pit (61,295m3), excavated as part of the subsoil strategy, with the balance
used to create landscape mounds (79,420m3).

The landscape mound will be formed to a maximum height of 3.05m above ground level and with a
maximum slope of 1:3 (V:H). On site vehicle movements to undertake these works will be via existing
farm tracks and new haul roads.

On site vehicle haul road routes to be agreed through Planning Conditions and the Site Wide Phasing
Strategy/Construction Statements.

The strategy allows for all subsoil and topsoil generated by the development works to be re-used on the
site.
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3. SUITABILITY FOR RE-USE

The suitability of soil for reuse on site will be determined by its’ geotechnical and environmental
properties with respect to the intended end use. In order to assess soil properties RSK Environment Ltd
(RSK) has undertaken the following geotechnical and geoenvironmental assessments and commissioned
a soil resources survey (specifically in respect to the topsoil):

 Report for Main Site Investigation – NIAB Phase 1, Huntingdon Road, Cambridge. RSK
Environment Ltd, October 2012 (Ref: 25459-01(00))

 Supplementary Investigation - NIAB1 Fields, Phase 1 Development. RSK Environment Ltd, 1st

May 2013 (Ref: 25459-R02 (00)).

 Summary geo-environmental report for NIAB1 Fields, Phase 1 Development. RSK Environment
Ltd, 11th October 2013 (Ref: 25459-R03 (00)).

 Soil Resources of land at Darwin Green, Cambridge. Land Research Associated, 16th October
2013 (Ref 898/1).

With respect to the soil strategy the findings of these reports are summarised in the following sections.
The reports are included as Appendix B.

3.1 Soil properties

3.1.1 Ground model

RSK’s assessment identified that the geology underlying the site comprises a variable thickness of topsoil
and/or made ground overlying the River Terrace Deposits in the north/north eastern portion of the site.
The Gault Clay Formation underlies these superficial deposits. Groundwater was encountered coincident
with the River Terrace Gravels at a depth of between 1.3 and 3.1m below ground level (bgl).

3.1.2 Environmental/Contaminated land issues

The quantitative risk assessment (RSK, Oct 2012) compared chemical test results for the soil (topsoil and
sub soils) against relevant generic assessment criteria values for the protection of human health
(residential), plant growth and building materials. In the absence of any soil leachate results or
groundwater results, the risk to controlled water was qualitatively assessed based on the total soil
concentrations. The quantitative risk assessment identified no concentrations of any determinants to be
in excess of the adopted values for the protection of human health, plant growth and building materials. In
addition, the qualitative assessment identified no risk to controlled waters. The results of the ground gas
monitoring recorded a negligible ground gas regime beneath the site for which no gas protection
measures were considered necessary.

On this basis, the generic assessment confirmed the absence of any relevant pollutant linkages. In
consultation with the regulatory authorities it was agreed that further targeted assessment works (RSK
May 2013 and Oct 2013) should be undertaken to address specific points of concern. The additional
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investigations did not identify any significant ground contamination, though it is recommended that a
watching brief be maintained during development works.

On this basis we consider that all soils (topsoil and sub soils) are, in respect to geo-environmental issues,
suitable for re-use on-site for any of the proposed end uses (Section 3.2).

3.1.3 Geotechnical issues

The topsoil was encountered as a relatively organic rich cohesive soil with variable proportions of flint
chalk and organic matter. The Made Ground, where present, was similar in composition to the topsoil
though with infrequent inclusions of brick, clay tilling, ceramics, clinker and charcoal. The Topsoil/Made
ground strata were present to depths ranging from 0.2 to 0.6m, though typically 0.3 to 0.4m bgl.

The River Terrace Deposits was found to be present across much of the site, only absent in the western
fifth of the site (west of TP7, RSK Oct 2012). The River Terrace Deposits includes both cohesive and
non-cohesive (granular) horizons. The cohesive portion generally comprised firm sandy gravelly clay with
variable proportions of flint, chert, quartzite and chalk. The granular horizons generally comprised a
combination of medium dense to dense sandy gravels and gravelly sands, with variable clay content. The
cohesive portion was found to be medium to high strength with a low to medium volume change potential.

In general, the sequence of superficial deposits encountered initially comprised a cohesive portion,
underlain by granular deposits and/or a sequence of interbedded granular and cohesive layers. The
distribution of significant granular horizons was discontinuous across the site, albeit with a general trend
of increasing thickness and distribution to the northwest.

Gault Clay was encountered directly beneath the made ground/topsoil and/or River Terrace Deposits at
depths between 0.25 and 4.0m below ground level to the full depth of investigations. This stratum can
generally be described as a firm to stiff over-consolidated blue/grey clay. It was found to be medium to
very high strength with a predominantly high volume change potential with some localised evidence of
desiccation.

Based on the laboratory testing conducted during the site investigations, the made ground, River Terrace
Deposits and Gault Clay are all considered likely to be suitable as general fill for use in permanent works
and are envisaged to fall within the acceptable limits for well graded granular material, uniformly graded
granular material, wet cohesive material, dry cohesive material and stoney cohesive material, as detailed
within Table 6/1 of the SHW Series 600 (Ref 1). Notwithstanding the above, any desiccated soils would
be unacceptable as engineered fill.

3.1.4 Topsoil resource assessment

A soil resource survey (Land Research Associated, 16th October 2013) was commissioned to
characterise the texture, depth, stone content and drainage characteristics of the topsoil across the site,
enabling the suitability of the topsoil for re-use on-site to be established, specifically in respect to the key
spaces of the proposed landscaping strategy and their associated ecological and arboricultural
requirements. The report also makes recommendations for the handling, storage, replacement, need for
remedial drainage and aftercare management.
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The survey identified two principal types of topsoil: heavy and loamy, with the heavy soils subdivided
further into calcareous and non-calcareous types. The heavy topsoil is a poorly draining material,
predominantly present in the west, overlying the Gault Clay (likely parent soil). The loamy topsoil is a
freely draining type largely present in the east of the site overlying the River Terrace Gravels (likely
parent soil).

The report concludes that the topsoil present on site will provide suitable material for the proposed end
uses as summarised in the following table.

Table 1: Topsoil Suitability

After use
Soil Type

Heavy calcareous Heavy non-calcareous Loamy
Sports pitches Poorly suited Poorly suited Moderately suited
Wildflower meadow Variably suited1 Variably suited1 Variably suited1

Residential gardens Moderately suited Moderately suited Well suited
Green space Well suited Well suited Well suited

Bund Well suited Well suited Well suited
Notes:  Table reproduced from LRA soil resources assessment (LRA, Oct 2013), please refer to LRA
report for details

The report concludes that all the topsoil present on site can be usefully reused as part of the proposed
development and makes the following recommendations regarding the reuse of soils:

 Topsoil removed during the development should be separated according to type;

 Loamy topsoil should be preferentially used in residential gardens;

 Heavy topsoil should preferentially used in the landscape mounds/bunds;

 Where possible loamy topsoil should be used to surface the landscape mounds/bunds as it provides a
preferable planting medium;

 None of the topsoil is ideally suited for sports pitches due to the present of sharp flints. Screening to
remove these flints, if feasible, may render the material suitable. Heavy topsoil is not recommended
for sports pitches due to its’ poorly draining characteristics; and

 The nutrient status of some topsoils make it unsuitable for wildflower meadow creation. Areas of low
nutrient topsoil, which will be better suited, are highlighted within the report.

The report also makes the following recommendations regarding the handling of soils:
 Areas not been built over should not be trafficked, as it will render the soil impermeable.

 Stripped topsoil should be stored in separate resource bunds no more than 3m high, kept grassed
and free from construction traffic.

3.2 Soil suitability for intended re-use

The strategy calls for the reuse of soils on site in the following ways:
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 Reuse of topsoil and desiccated soil (subsoil and topsoil) in the landscaping bund (maximum height
3.05m, maximum slope 1 in 3);

 Reuse of topsoil for backfil ling of the borrow pit (2.5m deep); and

 Reuse of sub-soil to raise ground levels by between 0.5 and 2.0m.

3.2.1 Landscape bund

Based on the results of the Soil Resources Survey (LRA, Oct 2013) and geoenvironmental assessments
(RSK, Oct 2012, May 2013 & Oct 2013) all topsoil and desiccated soils should be suitable for selective
re-use to construct the landscape bund. Notwithstanding the above, the following recommendations are
made to minimise likely settlements and promote uniformity:

 Topsoil used within the bund shall be selected based on suitability for use; specifically bunds should
be formed using heavy topsoil and subsoil near the base and loamy topsoil towards the surface. This
will allow for better drainage and provision of a suitable growing medium;

 The bund should be constructed evenly over their full width and their fullest possible extent,
construction plant shall be controlled and directed uniformly over them;

 The degree of compaction should be sufficient to remove any voids and to produce a coherent mass,
whilst preventing over-compaction and build up of excess pore water pressure;

 If feasible topsoil intended for use in the base of the bund may be left to settle or surcharged prior to
placement in the bund; and

 Slope angles should be minimised where possible to limit issues associated with stability, erosion,
drainage and future maintenance.

In addition to the above, reference should be made to the Soil Resources Survey with regard to the
handling, temporary storage and use of topsoil;

3.2.2 Backfilling of borrow pit

The ‘borrow’ pit, to be located in the north half of  the  Central  Park,  is  intended to be approximately
61,295m3 and 2.4m deep. The pit is to be backfilled using surplus topsoil recovered from the site.

Shallow geology in this area consists of predominantly cohesive, and therefore relatively impermeable,
River Terrace Gravel deposits and Gault Clay at shallow depths (1.3 to >4.0m bgl). Groundwater, were
encountered, is present a depths varying from 2.0 to 2.6m bgl though has not been shown to form a
consistent groundwater table. Due to the nature of the shallow geology groundwater in this vicinity is
likely to fluctuate seasonally.

We understand that this portion of the Central Park is to be used as sports pitches. Whilst topsoil is not
generally regarded as suitable for use as a general fill material, with consideration of the proposed end
use, topsoil may be suitable to partially or wholly backfill the pit, assuming issues such as settlement and
drainage can be appropriately managed and/or tolerated within the design. An Earthworks Specification
would need to be prepared to specify testing and classification requirements for the topsoil and a
subsequent method of construction and compaction to ensure the end product is suitable for its intended
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use. In the event that some of the material is classified as unacceptable, consideration may be given to
stabilising/modifying the topsoil, to treat the material to an acceptable general fill.

It should be noted that in the event that some of the material cannot be rendered suitable for use via
modification the strategy for backfilling the borrow pit will be amended appropriately.

Notwithstanding the above, it is not intended that the borrow pit will extend below the groundwater table.

As detailed above, an Earthworks Specification will need to be prepared for this element of the soil
strategy to fully detail testing and classification requirements for the fill material and specify a subsequent
method of construction and compaction, however, ahead of this, the following general recommendations
are made:

 The formation level and proposed fil l materials are potentially susceptible to rapid wetting up and
softening during earthworks. Hence good earthworks practices should be adopted such as shaping
and providing cross falls to all ground surfaces and the surfaces of temporary stockpiles to facilitate
run-off. Reference should be made to the Soil Resources Survey with regard to the handling,
temporary storage and use of topsoil;

 The fil led area should be constructed evenly over the full width and fullest possible extent,
construction traffic shall be controlled and directed uniformly over the area;

 Whilst the method of compaction will be prescribed within the Earthworks Specification, as a
minimum, we would recommend that the degree of compaction should be sufficient to remove any
voids and to produce a coherent mass, whilst preventing over-compaction and build up of excess
pore water pressure; and

 Topsoil used within the fil l area shall be selected based on suitability for use, specifically the filled
area should be using heavy topsoil near the base and loamy topsoil towards the surface. This will
allow for better drainage and provision of a suitable growing medium.

3.2.3 Reuse of sub-soil to raise ground levels

The soil strategy (Appendix A) includes the sub-soil recovered from the ‘borrow’ pit to be re-used to
raise ground levels by between 0.5 and 2.0m across the east of the site. The shallow geology in the
vicinity of the ‘borrow’ pit consists of stratified cohesive and non-cohesive River Terrace Gravels and
Gault Clay. The shallow geology, in which the identified ground raising areas, consists of River Terrace
Gravels. It is understood that the raise area is to be developed with houses, roads and drainage and
service infrastructure.

As previously discussed, it is considered that the soil arisings from the borrow pit will be suitable as
general fill for use in permanent works and are envisaged to fall within the acceptable limits for well
graded granular material, uniformly graded granular material, wet cohesive material, dry cohesive
material and stoney cohesive material, as detailed within Table 6/1 of the SHW Series 600 (Ref 1).

Notwithstanding the above, the testing and classification of the soil arising from the borrow pit, and its’
subsequent construction and compaction should be conducted in strict accordance to an agreed
Earthworks Specification.
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4. CONCLUSIONS

The geotechnical/geo-environmental assessments and soil resource survey have confirmed the general
suitability for re-use of the soils (topsoil and sub soil) within the soil strategy presented by Woods
Hardwick, subject to the constraints and recommendations identified within this report.

Notwithstanding the above, further earthwork testing will be need to be conducted to fully assess the soils
acceptability for re-use against the criteria presented within the proposed earthworks specification. The
earthworks specification will need to be prepared to confirm the actual requirements for acceptability and
testing of the earthworks materials. Where unacceptable materials are encountered, consideration may
be given to treating the soils to an acceptable state, alternatively these soils should be segregated from
the earthworks materials.

A verification report will need to be prepared to document the implementation of the earthworks strategy.
Additionally a Materials Management Plan is currently being prepared by RSK in accordance with the
Development Industry Code of Practice to manage the use of soils on the site going forward. The
Materials Management Plan will set out the objectives relating to the use of the materials to
accompany the Subsoil and Topsoil Strategy, derived using an appropriate risk assessment. It will
bring together all the relevant information to demonstrate that all four key factors (protection of
human health and the environment, suitability for use, certainty for use and quantity) will be met and
include a tracking system and contingency arrangements.

Reference should be made to the Soil Resource Assessment (LRA, Oct 2013) and Construction Code of
Practice for the Sustainable Use of Soils on Construction Sites (Ref 2) in respect to the general practices,
handling, temporary storage and use of soil during the proposed earthworks.

Author        Reviewer

Mark Burrage      Duncan Sharp
Senior Consultant     Associate Director
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Appendices

Appendix A – Soil Strategy

Subsoil and Topsoil Strategy Technical Note Rev A - Darwin Green One, Huntingdon Road, Cambridge
(16483). Wood Hardwick Infrastructure LLP, December 2013.

Appendix B – Geoenvironmental assessments

Report for Main Site Investigation – NIAB Phase 1, Huntingdon Road, Cambridge. RSK Environment Ltd,
October 2012 (Ref: 25459-01(00))

Supplementary Investigation - NIAB1 Fields, Phase 1 Development. RSK Environment Ltd, 1st May 2013
(Ref: 25459-R02 (00).

Summary geo-environmental report for NIAB1 Fields, Phase 1 Development. RSK Environment Ltd, 11th

October 2013 (Ref: 25459-R03 (00).

Soil Resources of land at Darwin Green, Cambridge. Land Research Associated, 16th October 2013 (Ref
898/1).
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1.0 INTRODUCTION

1.1 This Subsoil and Topsoil Strategy Technical Note has been prepared by Woods Hardwick
Infrastructure LLP in support of a Reserved Matters Application for the primary infrastructure at
the Darwin Green One development between Huntington and Histon Roads, Cambridge.

1.2 This technical note aims to assist the reader and key consultees of the planning process and to
enable them to understand the background of the strategy.

1.3 The objective is to achieve a balanced solution on the site to avoid external movements of bulk
spoil and topsoil on the public highway.
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2.0 DEVELOPMENT PROPOSALS

2.1 The site, known previously as the NIAB 1 site, is located in the north western fringe of the City
and to its north is the A14 Cambridge Northern Bypass. It comprises part of the land used by the
National Institute of Agricultural Botany (NIAB) between Huntingdon Road and Histon Road. The

 the purpose of this
development.

2.2 The site comprises 50.8 ha, of which 48 ha falls within the administrative boundary of Cambridge
City and 2.8 ha of land within South Cambridgeshire. The land within South Cambridgeshire
abuts Histon Road and will be used for vehicular access and drainage facilities.

2.3 The development benefits from Outline Planning Consent ref 07/0003/OUT issued by Cambridge
City Council and detailed Planning Consent ref S/001/07/F issued by South Cambridgeshire
District Council.

2.4 The Cambridge City Council consent is for a Mixed Use development comprising up to 1593
Dwellings, Primary School, Community Facilities, Retail Units (use classes A1, A2, A3, A4 & A5)
and associated infrastructure including vehicular, pedestrian and cycleway accesses, open space
and drainage works.

2.5 This document pertains to the treatment of the subsoil and topsoil generated and required on the
development.
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3.0 REVIEW OF SUBSOIL QUANTITIES

3.1 A preliminary 3 dimensional ground model has been created for the DG1 site created from the
existing topographical survey and the anticipated finished levels over the entire site based upon
the approved drainage model.

3.2 In order to ensure that all the future parcels can drain under gravity they have been assumed to
be level plateaus being extensions to the adjacent drainage model levels

3.3 The ground raising/lowering areas are indicated on drawing number 16483/2060A given in
Appendix A.

3.4 From the plan it should be noted that the southern 2/3rds of the site are largely at existing ground
level, with the northern 1/3rd requiring to be raised. The ground raising is required to provide the
minimum cover to the surface water sewers and retain water within the system during extreme
storm events. As the surface water discharges via flow controls to the existing Awarded
Watercourse to the north there is no scope to lower the drainage to reduce the extent and
quantum of fill required.

3.5 The cuttings or ground lowering areas are primarily related to the attenuation ponds, swales and
ditches which transport and store surface water enroute to the outfall.

3.6 In addition to the depressions/cuttings indicated in green there will be subsoil arisings generated
from the unshaded development areas where the finished levels are within 500mm of the existing
levels. This spoil being generated from the drainage, road box and foundation works.

3.7 In order to allow for the construction zone a bulk earthworks model has been created allowing for
a 750mm construction zone under the strategic roads, 600mm on the development parcels, and
375mm on the public open spaces.

3.8 The 750mm zone is in line with the Cambridgeshire County Council road specification, the
600mm based on previous studies with similar development characteristics, and the 375mm
being the average topsoil depth across the site.

3.9 In order to allow for the topsoil removal a formation ground model was created which is the
existing topographic model less 375mm being the average topsoil depth across the site.

3.10 Comparing the bulk earthworks model with the formation model the following volumes apply:-
56,141m3 Cut, 117,414m3 Fill. Giving a net deficit of 61,273m3 of subsoil.
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4.0 ACHIEVING AN ONSITE SUBSOIL BALANCE

4.1 From the approximate quantities identified in the section above it has been established that there
will be a deficit of approximately 61,273m3.

4.2 Given that the objective of the strategy is to avoid the need for any external transport movements
off the site this shortfall of subsoil will need to be sourced from within the development.

4.3 A borrow pit in the centre of Central park has been identified as a possible on site source of
subsoil. The approximate location and extent of the borrow pit is given on drawing no.
16483/2084 given in Appendix B

4.4 The borrow pit has been located such that it does not encroach into the southern sports pitch, the
swales and the northern pond such that these elements together with the footpaths within the
park on the northern side can be completed prior to its backfill.

4.5 A borrow pit as indicated at this location at a depth of 2.4m, to avoid ground seepage as identified
in the Geotechnical Report, will generate approximately 61,295m3 of subsoil.
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5.0 REVIEW OF SURPLUS TOPSOIL

DARWIN GREEN ONE

5.1 The volume of topsoil surplus to requirements on the DG1 development has been determined
using the latest geotechnical data and the development areas indicated on the Topsoil Analysis
Indicative Sub Parcel Area Plan (drawing number 10886/SK56) given in Appendix C.

5.2 The calculation is based upon 60% of each residential parcel being impermeable made up of
roads, drives, houses, patios etc. with 40% being soft landscape.

5.3 The depth of existing topsoil in each parcel is based upon the mean depth of each trial pit log
located within that parcel.

5.4 For example Parcel 2 has a gross area of 0.9ha of which 60% (0.54ha) will be developed, with
the mean depth of topsoil on the parcel being 0.35m this equates to a surplus of
(5400)(0.35)m3=1890m3.

5.5 For residential/Area 1 allowance for a 1.0ha supermarket has been made for which an
impermeable figure of 100% has been applied.

5.6 For the school site it has been assumed that 50% of the site will be impermeable and for the
primary roads 100% has been applied.

5.7 With regard to the public open spaces, attenuation ponds and allotments these will be topsoil
neutral as any topsoil removed will be reinstated.

5.8 The following table summarises the various parcel/areas on DG1 which in total is estimated to
generate approximately 90,239m3 of surplus topsoil.



7

Parcel Gross Area
(ha)

Net Area (ha) Depth of
Topsoil (m)

Volume (m2) Comments/Notes

1 2.3-1.0 0.78 0.32 2,496 TP 3,6,10 and 11. Mean=0.32m
2 0.9 0.54 0.35 1,890 TP 11 and 12. Mean=0.35m
3 2.0 1.20 0.53 6,300 TP 1 and 4. Mean=0.525m
4 5.6 3.36 0.34 11,424 TP 1(1),2,3(1),5. Mean=0.34m
5 0.6 0.36 0.38 1,368 TP 7 and 9. Mean=0.38m
6 5.4 3.24 0.39 12,636 TP 10,11,13,14,19,20 and 21.

Mean= 0.39m
7 4.7 2.82 0.325 9,165 TP 17,39,18,23. Mean=0.325m
8 2.1 1.26 0.53 6,678 TP 24 and 27. Mean=0.53m
9 2.6 1.56 0.366 5,710 TP  26, TP 6(1) and 25.

Mean=0.366m
10 1.3 0.78 0.34 2,652 TP 7(1),30,31 and 32.

Mean=0.34m
11 2.3 1.38 0.33 4,554 TP 28,8(1), 29,31 and 33.

Mean=0.330m
Primary Roads 4.0 4.0 0.38 15,200 Mean of above = 0.38m
Supermarket

Site
1.0 1.0 0.32 3200 As Parcel 1 above. Mean = 0.32m

School Site
(25)

2. 1.15 0.35 4,050 TP 2(1),7,8 and 9. Mean=0.35m

                                                                                                    Total: 87,323m3
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DARWIN GREEN TWO/THREE

5.9 The volume of topsoil surplus to requirements in the DG2/3 development has been determined
using the latest geotechnical data and the development areas indicated on the Topsoil Analysis
Indicative Sub Parcel Area Plan (drawing number 11896/SK23) given in Appendix D.

5.10 The average topsoil depth over the DG2/3 site is 0.315m which has been applied to all the area
references.

5.11 The calculation is based upon 60% of each residential parcel being impermeable, 80% for the
school areas within the development boundary and 100% for the Primary Roads.

5.12 With regard to public open spaces, attenuation ponds, school playing fields and allotments they
will be topsoil neutral in terms of surplus as any topsoil removed will be reinstated.

5.13 The following table summarises the various areas for DG2/3 which in total is estimated to
generate approximately 53,392m3 of surplus topsoil.

Area Ref Gross Area
(m2)

Net Developable
(60%) (m)

Depth of topsoil
(m)

Surplus Volume
(m3)

1 32,000 19,200 0.315 6,048
2 51,000 30,600 0.315 9,639
3 59,000 35,400 0.315 11,151
4 19,000 11,400 0.315 3,591
5 18,000 10,800 0.315 3,402
6 23,000 13,800 0.315 4,347

School Sites 43,000 34,400 (80%) 0.315 10,836
Primary Roads 13,900 13,900 (100%) 0.315 4,378

Total 53,392 m3

DARWIN GREEN OVERALL DEVELOPMENT

5.14 The total surplus topsoil generated from the Darwin Green development is therefore estimated to
be in the order of (87,323 + 53,392)m3 = 140,715m3.
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6.0 REUSE OF SURPLUS TOPSOIL

6.1 The surplus topsoil will be utilised to backfill the Central Park borrow pit (61,295m3) with the
balance being transported via the existing farm tracks and new sections of the haul road to be
utilised in the formation of the A14 landscape mounds. The haul roads will include intervisible
passing bays.

6.2 The surplus topsoil will be distributed as follows :- 61,295m3 to the borrow pit with the balance of
79,420m3 to the landscape mounds.

6.3 The intention is to form mound A using the surplus topsoil from DG1 only (87,323  61,295) =
26,028m3. Mounds B, C and D will be formed if and when the DG2/3 arisings are generated..

6.4 Details of the 4 mounds proposed are indicated on drawing number 16877/2008E given in
Appendix E.

6.5 Mound A will accommodate 26,028m3 being 3.05m high as indicated on Sections A-A, B-B and F-
F and will therefore be formed entirely from the surplus generated from DG1.

6.6 Mound A narrows slightly at its midpoint where an overhead pylon is located. Side slopes of
1V:3H and 1V:8H are proposed along A14 and southern boundaries respectively.

6.7 Temporary haul road crossings will be required over the Awarded Watercourses to transport the
surplus topsoil to the locations proposed.

6.8 Mound C, at a height of 3.05m will accommodate 29,791m3 being formed from the topsoil surplus
generated from DG2/3. Cross sections D-D and H-H indicate slopes of 1V:3H and 1V:6H to the
A14 and southern boundaries respectively.

6.9 Mound C has been adjusted in plan to avoid the iron age fort area for which a 5m proximity zone
has been applied.

6.10 Mound B, the central mound at a height of 1.30m will accommodate 2,300m3. This mound will
also be formed entirely from the surplus topsoil generated from DG2/3. As indicated on sections
C-C and G-G.

6.11 Mound D the western mound will use up the balance of the topsoil generated from DG2/3 (53,392
 (29,791 + 2,300) = 21,301m3 being 1.30m high. Cross sections E-E and J-J indicate the slopes.

6.12 From the above it is clear that all the surplus topsoil generated from the Darwin Green
Development can be retained on site.
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7.0 SUMMARY AND CONCLUSIONS

7.1 This Technical Note establishes a good estimate of the likely subsoil and topsoil quantities
created and required on the Darwin Green development.

7.2 The ground raising is required to provide the necessary cover to the drainage which cannot be
lowered due to the existing ditch outfalls governed by the A14 culverts together with the need to
attenuate large volumes of water below ground during extreme storm events.

7.3 Based upon the assumptions used in the Note it has been established that there will be a shortfall
of approximately 61,273m3 of subsoil on DG1. This will be sourced from a borrow located in the
centre of Central Park.

7.4 The Central Park borrow pit when completed will be backfilled with surplus topsoil arisings
generated exclusively from DG1.

7.5 The total volume of surplus topsoil from DG1 and DG2/3 is likely to be in the order of 140,715m 3

which can be accommodated in the DG1 borrow pit and the proposed landscape mounds along
the A14 frontage. The proposed mounds avoid the iron age fort area.

7.6 With the proposed Central Park subsoil borrow pit external subsoil and topsoil haulage trips on
the public highway will be kept to a minimum.

7.7 With the surplus topsoil being used to create the A14 landscape mounds there will be significant
environmental enhancements particularly when the proposed A14 widening works are
implemented by the Highway Agency.

7.8 With the objective of minimising external off site subsoil or topsoil vehicular trips being
achieved this strategy should be fully supported by both Cambridge City and South
Cambridgeshire District Councils.
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APPENDIX A

Ground Raising/Lowering (Drawing Number 16483/2060A)
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 Appendix B

Approximate Extent and Location of Borrow Pit
(Drawing number 16483/2084)
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APPENDIX C

MRA TOPSOIL ANALYSIS  INDICATIVE SUB
PARCEL AREAS PLAN

(DRAWING NUMBER 10886/SK56)
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APPENDIX D

MRA TOPSOIL ANALYSIS  INDICATIVE SUB PARCEL
PLAN

 (DRAWING NUMBER 11896/SK23)
 RSK EXPLORATORY HOLE LOCATIONS PLAN
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APPENDIX E

LANDSCAPE MOUND DETAILS (DRAWING NUMBER
16877/2008E)





Appendix B – Geoenvironmental assessments
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18 Frogmore Road
Hemel Hempstead

Hertfordshire
HP3  9RT

UK

Telephone: +44 (0)1442 437500
Fax: +44 (0)1442 437550

www.rsk.co.uk

RSK Environment Ltd
Registered office

34 Albyn Place • Aberdeen • Aberdeenshi re • AB10 1FW • UK
Registered in Scotland No. 115530

www.rsk.co.uk

Our ref: 25459-R03 (00)

11th October 2013

BDW Trading Limited
Barratt House
7 Springfield Lyons Approach
Chelmsford
Essex
CM2 5E7

For the attention of: Danny Clark

Dear Danny

RE: Summary geo-environmental report for NIAB1 Fields, Phase 1 Development

 Planning reference 07/0003/OUT & S/07/0001/F

Further to recent correspondence with Cambridge City Council we are pleased to provide the results
of our recent targeted phase of supplementary ground investigation at the above site within this
summary letter report.

1. LIMITATIONS

The comments given in this report, and the opinions expressed, are based on the ground conditions
encountered during the site work and on the results of tests made in the field.  However, there may
be conditions pertaining to the site that have not been disclosed by the investigation and therefore
could not be taken into account. In particular, groundwater levels may vary from those reported due
to seasonal, or other effects.

This report is subject to the RSK’s service constraints attached to this letter.

The following iterative phases of ground investigation have been conducted at the site to support the
planning applications 07/0003/OUT and S/07/0001/F:

 Phase 1 Environmental Risk Assessment Report reference 5593/04/CM/03-06/1213, Millard
Consulting Engineers, March 2006;

 Phase 2 Environmental and Geotechnical Site Investigation Report reference 5593/14/RT/09-
06/1371, Millard Consulting Engineers, September 2006;

 Main Site Investigation Report reference 25459-01(00), RSK Environment Limited, dated 25th
October 2012; and

 Supplementary Investigation Report reference 25459-02R(00), RSK Environment Limited, dated
1st May 2013.

http://www.rsk.co.uk/
http://www.rsk.co.uk/
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It is noted that the planning applications span the boundary between the districts administered by
South Cambridgeshire District Council (SCDC) and Cambridge City Council (CCC), both authorities
have therefore been consulted during the course of the project.

1.1 Phase 1 Environmental Risk Assessment Report, Millard Consulting Engineers, March 2006

The preliminary risk assessment contained within the Phase 1 Environmental Risk Assessment
Report prepared by Millard Consulting Engineers identified the following risks associated with the
site:

 Residential end-users – a moderate risk was identified from potentially contaminated soils
(principally associated with the former above ground bulk storage of diesel and the storage and
use of agrochemicals) and a low to moderate risk associated with asbestos containing materials
from the former buildings;

 Construction workers – a moderate risk was identified from potentially contaminated soils and
asbestos containing materials, and a low to moderate risk associated with the former above
ground storage of hydrocarbons and an electric ity sub-station; and

 A low risk was identified to flora and fauna, groundwater, surface water, building structures and
services.

Due to the potentially complete pollutant linkages detailed above, the report recommended the
completion of a preliminary Phase 2 land quality assessment to refine the initial conceptual site
model.

1.2 Phase 2 Environmental and Geotechnical Site Investigation Report, Millard Consulting
Engineers, September 2006

The investigation comprised the excavation of sixteen exploratory holes within the current study area.
The scope of works included a programme of laboratory analyses on a limited number of soil and
groundwater samples.

The investigation confirmed the ground model beneath the site to comprise a variable thickness of
topsoil and/or made ground, locally overlying River Terrace Deposits. These superficial deposits were
underlain by the Gault Clay Formation. A shallow groundwater table was recorded within the River
Terrace Deposits (where present).

The laboratory analyses identified no significant contamination issues across the site, however,
points sources of heavy metals (arsenic and cadmium) and petroleum hydrocarbons were recorded
within the shallow made ground soils, the concentrations recorded exceeded the (now superseded)
generic assessment criteria values adopted for the protection of human health assuming a residential
land-use.

Analyses of groundwater demonstrated that the shallow groundwater within the River Terrace
Deposits (which is designated as a Secondary A Aquifer) was not impacted with contamination. In
addition, a single sample of groundwater recovered from an abstraction well on the NIAB premises
indicated “no measurable impact on the underlying Greensand Aquifer”.

Notwithstanding the above, further investigation was recommended to investigate the extent of the
point source of petroleum hydrocarbon contamination recorded within the soil. Additional sampling
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was also recommended to quantify the potential for pesticide/herbicide residues to be present within
the shallow soils of previously inaccessible agricultural areas of the site.

1.3 Main Site Investigation Report, RSK Environment Limited, October 2012

The investigation used information contained within the previous phases of work to compile an initial
conceptual site model (CSM). The CSM identified the following potential pollutant linkages with a risk
of moderate or above:

 Risk posed to human health from contaminant s contained within the shallow made ground,
including herbicides and pesticides and locally hydrocarbons via direct contact, ingestion and root
uptake pathways;

 Risk posed to vegetation by contaminants contained within the shallow made ground via root
uptake;

 Risk posed to building materials and infrastructure, principally potable water supplies from
contaminants contained within the made ground via chemical attack;

 Risk posed to human health from ground gases generated by the degradation of organic material
within the made ground soils via inhalation; and

 Risk posed to the shallow aquifer from the vertical migration of herbicides and pesticides.

Intrusive investigation comprising the excavation of 86 exploratory hole locations was conducted to
investigate the potential pollutant linkages identified by the CSM. The intrusive works included the
installation of seven shallow ground gas and groundwater monitoring wells. Soil samples were
recovered and laboratory analyses conducted to characterise the topsoil, made ground and natural
strata at shallow depths (typically within the top 1m). The laboratory analyses comprised a site
specific suite of contaminants, including: heavy metals, asbestos, pesticides, herbicides, polycyclic
aromatic hydrocarbons and petroleum hydrocarbons.

The fieldwork typically confirmed the ground model encountered during the previous phase of
investigation, comprising a variable thickness of topsoil and/or made ground overlying the River
Terrace Deposits in the north/north eastern portion of the site. These superficial deposits were
underlain by the Gault Clay Formation.

An initial quantitative risk assessment compared the soil results against relevant generic assessment
criteria values for the protection of human health (residential), plant growth and/ or building materials.
In the absence of any soil leachate results or groundwater results, the risk to controlled water was
qualitatively assessed based on the total soil concentrations.

The quantitative risk assessment identified no concentrations of any determinants to be in excess of
the adopted values for the protection of human health, plant growth and building materials. In
addition, the qualitative assessment identified no risk to controlled waters.

The results of the ground gas monitoring recorded a negligible ground gas regime beneath the site
for which no gas protection measures were considered necessary.

The report concluded that the generic assessment confirmed the absence of any relevant pollutant
linkages.
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Notwithstanding the above, recommendation was made for additional sampling to establish the
potential risk associated with the point source of residual hydrocarbon contamination identified during
the previous phase of investigation.

1.4 Regulatory Liaison, December 2012

The RSK report was submitted to SCDC and CCC for review. A joint response was received in
memorandum reference wk/201258067, dated 12th December 2012. The response concluded with
the following recommendations for further assessment:

 Further chemical testing for pesticides and herbicides is required across the site;

 Delineation of the contamination identified around WS6 and WS8 is required;

 A minimum of three further ground gas monitoring visits are required to adequately characterise
the gassing regime on the site;

1.5 Supplementary Investigation Report, RSK Environment Limited, May 2013

Based on the comments received in May 2013, a scope of supplementary, targeted investigation and
chemical analyses was subsequently proposed by RSK in January 2013, which comprised the
following:

 Three additional rounds of ground gas monitoring;

 Additional investigation targeted to the location of an above ground fuel storage tank, formerly
located adjacent to the farm yard, comprising the excavation of two shallow trial pits (HP1 and
HP2) and testing a minimum of two soil samples for a suite of analyses including polycyclic
aromatic hydrocarbons (PAH) (EPA16) and petroleum hydrocarbons (TPH-CWG);

 Additional investigation targeted to the location of a former waste storage area, comprising the
excavation of five shallow trial pits (HP3 to HP7) and testing a minimum of five soil samples for a
suite of analyses including PAH (EPA16), nine commonly occurring metals, a screen for asbestos
containing materials (ACMs), Triazine herbicides, Phenoxy acid herbicides and petroleum
hydrocarbons (TPH-total);

 Additional investigation targeted to the location of a former storage shed, comprising the
excavation of three shallow trial pits (HP8 to HP10) and testing a minimum of three soil samples
for a suite of analyses including PAH (EPA16), nine commonly occurring metals, a screen for
asbestos containing materials (ACMs), Triazine herbicides, Phenoxy acid herbicides and
petroleum hydrocarbons (TPH-total); and

 Additional investigation targeted to the location of an above ground fuel storage tank, formerly
located adjacent to the sports pavilion, comprising the excavation of two shallow trial pits (HP12
and HP13) and testing a minimum of two soil samples for a suite of analyses including polycyclic
aromatic hydrocarbons (PAH) (EPA16) and petroleum hydrocarbons (TPH-CWG).

The chemical test results were directly compared against the RSK Generic Assessment Criteria
(GAC) values derived using CLEA version 1.06 for the protection of human health in residential sites
with pathways for plant uptake.
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No elevated concentrations of any determinants were identified during the comparison. Whilst no
GACs were derived for the assessment of herbicides, pesticides or ACM’s, no concentrations of any
of these contaminants were recorded above the relevant laboratory limits of detection.

The results of the supplementary ground gas monitoring events were combined with the previous
three rounds of monitoring. The Gas Screening Values calculated from the full programme of gas
monitoring events confirmed a negligible gas regime for which gas protection measures are not
considered necessary.

1.6 Regulatory Liaison – July 2013

The supplementary RSK report was submitted to SCDC and CCC for review. A joint response was
received in memorandum reference wk/201353398, dated 29th July 2012. The response concluded
that the following issues remained outstanding:

 Further investigation for TPH and pesticides is sti ll required on site; and

 A revised report and a remediation method statement should be submitted following the
completion of the additional investigation.

1.7 Supplementary Investigation, RSK Environment Limited, October 2013

Based on the comments received in July 2013, a scope of supplementary, targeted investigation and
chemical analyses was subsequently agreed between RSK and CCC. The supplementary
investigation is summarised in the following sections.

Two trial pits, designated HP14 to HP15, were excavated by hand within the area of the former
farmer’s offices and three drive-in sampler boreholes, designated WS101 and WS103, within the
immediate vicinity of the former above ground fuel storage tank on 15th August 2013. The
investigation and the soil descriptions were carried out in general accordance with ‘BS 5930:1999.
Code of Practice for Site Investigations’ (BSI, 1999) and ‘BS10175:2011 Investigation of Potentially
Contaminated Sites – Code of Practice’ (BSI, 2011). Copies of the exploratory hole records are
appended to this letter for reference.

The investigation points were located by rigorous surveying techniques as shown in Figure 1, which
provides a composite exploratory hole location plan, detailing all phases of investigation conducted
by RSK.

The soils samples were collected in containers appropriate to the anticipated testing suite required.
The containers were filled to capacity and placed in a cool box to minimise volatilisation. Samples
were transported directly to RSK’s testing laboratory (Envirolab) under chain of custody
documentation. The samples taken from below the former farmer’s offices and above ground fuel
storage tank were tested for a suite of organochlorine pesticides and petroleum hydrocarbons,
respectively. Copies of the chemical test results are appended to this letter for reference.

2. GROUND CONDITIONS

The supplementary, targeted investigation confirmed the shallow ground conditions at the specified
locations to comprise a generally uniform veneer of made ground overlying the Gault Formation. The
made ground soils typically comprised a silty sandy locally gravelly clay with rare pockets of ash and
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brick. No obvious signs of any significant contamination were observed during the course of the
investigation. No groundwater was encountered during the course of the shallow investigation.

3. CHEMICAL TEST RESULTS AND ASSESSMENT

The chemical test results were directly compared against the RSK Generic Assessment Criteria
(GAC) values derived using CLEA version 1.06 for the protection of human health in residential sites
with pathways for plant uptake. The GAC values and details of their derivation are appended to this
letter for reference. It is noted that due to the use of the organochloine pesticide DDT having been
banned in the UK in 1984, no guideline values have recently been derived for the protection of
human health. In the absence of any current available guidance from the UK or USA, reference is
made to the New Dutch Intervention values and Target Values and New Zealand Soil Guideline
Values of 4mg/kg (Action level) and 28mg/kg (Residential), respectively. These values are quoted in
respect to the sum of all the DDT metabolites (DDE and DDD).

No elevated concentrations of any determinants were identified during the comparison.

4. CONCLUSIONS

The results of the agreed scope of supplementary targeted investigation have not identified any
significant ground contamination at the targeted locations. The supplementary investigation has
therefore provided a greater level of confidence that the soils across the site are suitable for use
within all areas of the proposed mixed-use development.

Notwithstanding the above, a single significant concentration of petroleum hydrocarbons was
recorded during the ground investigation conducted by Millard Consulting Engineers in 2006, the
presence of which should not be overlooked. The further testing has demonstrated that any residual
contamination associated with that previously detected must be very localised and unlikely to pose a
significant contamination issue to the proposed development. However, it is obviously essential that
the ground conditions with all areas of the site are suitable for their proposed use, it is therefore
recommended that a watching brief be kept during the removal of the hardstanding and buildings
within the immediate vicinity of the location of the former borehole designated WS8. Should any
visual or olfactory evidence of any residual contamination be identified during these works, then the
impacted soils should be tested to confirm suitability for use/re-use and/or disposal (as appropriate).
It is noted that the point source of contamination was not recorded within any topsoil and should not
therefore impact the suitability of the topsoil encountered across the site for future re-use within the
development.

No further investigation or remediation is therefore recommended prior to redevelopment.
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We trust the information supplied is sufficient to negate the requirement for any contaminated land
conditions pertaining to the investigation of the site, should however, you have any queries or require
any further information please do not hesitate to give me a call.

Yours sincerely

For RSK Environment Ltd

Duncan Sharp
Associate Director
RSK Environment - Geosciences

Encl.

Service constraints

Figure 1 Exploratory hole location plan

Exploratory hole records

Chemical test results

RSK GAC values for residential sites with pathways for plant uptake

Cc. Guy Kaddish - SCDC



RSK SERVICE CONSTRAINTS
1. This report and the site investigation carried out in connection with the report (together the "Services") were compiled and carried out by RSK

for Sainsbury’s Supermarket Limited (the "client") in accordance with the terms of a contract between RSK and the "client".  The Services were
performed by RSK with the skill and care ordinarily exercised by a reasonable environmental consultant at the time the Services were
performed.  Further, and in particular, the Services were performed by RSK taking into account the limits of the scope of works required by the
client, the time scale involved and the resources, including financial and manpower resources, agreed between RSK and the client.

2. Other than that expressly contained in paragraph 1 above, RSK provides no other representation or warranty whether express or implied, in
relation to the Services.

3. Unless otherwise agreed the Services were performed by RSK exclusively for the purposes of the client.  RSK is not aware of any interest of or
reliance by any party other than the client in or on the Services.  Unless expressly provided in writing, RSK does not authorise, consent or
condone any party other than the client relying upon the Services.  Should this report or any part of this report , or otherwise  details of the
Services or any part of the Services be made known to any such party, and such party relies thereon that party does so wholly at its own and
sole risk and RSK disclaims any liability to such parties.  Any such party would be well advised to seek independent advice from a competent
environmental consultant and/or lawyer.

4. It is RSK's understanding that this report is to be used for the purpose described in the introduction to the report.  That purpose was a
signif icant factor in determining the scope and level of the Services.  Should the purpose for which the report is used, or the proposed use of
the site change, this report may no longer be valid and any further use of or reliance upon the report in those circumstances by the client
without RSK 's review and advice shall be at the client's sole and own risk.  Should RSK be requested to review the report af ter the date hereof,
RSK shall be entitled to additional payment at the then existing rates or such other terms as agreed between RSK and the client.

5. The passage of time may result in changes in site conditions, regulatory or other legal provisions, technology or economic conditions which
could render the report inaccurate or unreliable.  The information and conclusions contained in this report should not be relied upon in the
future without the written advice of RSK.  In the absence of such written advice of RSK, reliance on the report in the future shall be at the
client 's own and sole risk.  Should RSK be requested to review the report in the future, RSK shall be entitled to addit ional payment at the then
existing rate or such other terms as may be agreed between RSK and the client.

6. The observations and conclusions described in this report are based solely upon the Services which were provided pursuant to the agreement
between the client and RSK.  RSK has not performed any observations, investigations, studies or testing not specifically set out or required by
the contract between the client and RSK..  RSK is not liable for the existence of any condition, the discovery of which would require
performance of services not otherwise contained in the Services.  For the avoidance of doubt, unless otherwise expressly referred to in the
introduction to this report, RSK did not seek to evaluate the presence on or off the site of asbestos, electromagnetic fields, lead paint, heavy
metals, radon gas or other radioactive or hazardous materials.

7. The Services are based upon RSK's observations of existing physical conditions at the Site gained from a walk-over survey of the site together
with RSK's interpretation of information including documentation, obtained from third parties and from the client on the history and usage of the
site.  The Services are also based on information and/or analysis provided by independent testing and information services or laboratories upon
which RSK  was reasonably entit led to rely.  The Services clearly are limited by the accuracy of the information, including documentation,
reviewed by RSK  and the observations possible at the time of the walk-over survey.  Further RSK was not authorised and did not attempt to
independently verify the accuracy or completeness of information, documentation or materials received from the client or third parties, including
laboratories and information services, during the performance of the Services.  RSK is not liable for any inaccurate information or conclusions,
the discovery of which inaccuracies required the doing of any act including the gathering of any information which was not reasonably available
to RSK and including the doing of any independent investigation of the information provided to RSK  save as otherwise provided in the terms of
the contract between the client and RSK.

8. The phase II or intrusive environmental site investigation aspects of the Services is a limited sampling of the site at pre-determined borehole
and soil vapour locat ions based on the operational configurat ion of the site.  The conclusions given in this report are based on information
gathered at the specific test locations and can only be extrapolated to an undefined limited area around those locations.  The extent of the
limited area depends on the soil and groundwater conditions, together with the position of any current structures and underground facilities and
natural and other activities on site.  In addition chemical analysis was carried out for a limited number of parameters [as stipulated in the
contract between the client and RSK] [based on an understanding of the available operat ional and historical information,] and it should not be
inferred that other chemical species are not present.

9. Any site drawing(s) provided in this report is (are) not meant to be an accurate base plan, but is (are) used to present the general relat ive
locations of features on, and surrounding, the site
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18 Frogmore Road
Hemel Hempstead

Hertfordshire
HP3  9RT

UK

Telephone: +44 (0)1442 437500
Fax: +44 (0)1442 437550

www.rsk.co.uk

RSK Environment Ltd
Registered office

34 Albyn Place • Aberdeen • Aberdeenshi re • AB10 1FW • U K
Registered in Scotland No. 115530

www.rsk.co.uk

Our ref: 25459-02R (00)

1st May 2013

Cambridge City Council – Environmental Services
Mandela House
4 Regent Street
Cambridge
CB2 1BY

For the attention of: Themis Kantara

Dear Themis

Supplementary Investigation NIAB 1 Fields, Phase 1 Development
Your reference wk/201258067

Background

A geo-environmental ground investigation was conducted at the above site by RSK to supplement a
previous phase of investigation performed by Millard Consulting Engineers. The reports were
submitted on behalf of our Client, Barratt Homes, in support of the planning application references
07/0003/OUT and S/07/0001/F.

The planning application spans the boundary between the districts administered by South
Cambridgeshire District Council (SCDC) and Cambridge City Council (CCC), therefore both local
authorities were consulted in respect to the information submitted and a joint response was issued on
12th December 2012.

Specifically, the response confirmed the northern portion of the site, located within the SCDC district
to have been adequately investigated in respect its proposed future use. The following scope of
further investigation, was however, prescribed for the remaining area of the site:

Three additional rounds of ground gas monitoring to confidently characterise the ground gas
regime beneath the site;

Further non-targeted chemical testing for herbicides and pesticides to provide greater
confidence in the initial suite of analyses; and

Further targeted investigation of a former waste disposal area, two former above ground storage
tanks and a former shed.

http://www.rsk.co.uk/
http://www.rsk.co.uk/
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A scope of supplementary, targeted investigation and chemical analyses was subsequently proposed by
RSK in January 2013, which comprised the following:

Three additional rounds of ground gas monitoring;

Additional investigation targeted to the location of an above ground fuel storage tank, formerly
located adjacent to the farm yard, comprising the excavation of two shallow trial pits (HP1 and
HP2) and testing a minimum of two soil samples for a suite of analyses including polycyclic
aromatic hydrocarbons (PAH) (EPA16) and petroleum hydrocarbons (TPH-CWG);

Additional investigation targeted to the location of a former waste storage area, comprising the
excavation of five shallow trial pits (HP3 to HP7) and testing a minimum of five soil samples for a
suite of analyses including PAH (EPA16), nine commonly occurring metals, a screen for asbestos
containing materials (ACMs), Triazine herbicides, Phenoxy acid herbicides and petroleum
hydrocarbons (TPH-total);

Additional investigation targeted to the location of a former storage shed, comprising the
excavation of three shallow trial pits (HP8 to HP10) and testing a minimum of three soil samples
for a suite of analyses including PAH (EPA16), nine commonly occurring metals, a screen for
asbestos containing materials (ACMs), Triazine herbicides, Phenoxy acid herbicides and
petroleum hydrocarbons (TPH-total); and

Additional investigation targeted to the location of an above ground fuel storage tank, formerly
located adjacent to the sports pavilion, comprising the excavation of two shallow trial pits (HP12
and HP13) and testing a minimum of two soil samples for a suite of analyses including polycyclic
aromatic hydrocarbons (PAH) (EPA16) and petroleum hydrocarbons (TPH-CWG).

The scope of testing for pesticides and herbicides was proposed following discussions between RSK and
the National Institute of Agricultural Botany regarding the use of the plant protection products at the site.
It was confirmed that plant protection products, approved for use by the Chemical Regulations
Directorate, had been applied to the site in strict accordance with the Code of practice for using plant
protection products. The products were stored off-site within the farmyard and mixed within a bunded
chemical mixing unit with spill catchment facility. Based on this information, the risk posed by the former
use of plant protection products was considered to be low.

The proposed scope of work was verbally agreed between RSK and yourself prior to its commencement.

Supplementary fieldwork

Thirteen trial pits, designated HP1 to HP13, were excavated by hand at the locations agreed for
further investigation on 1st March 2013.  The investigation and the soil descriptions were carried out
in general accordance with ‘BS 5930:1999. Code of Practice for Site Investigations’ (BSI, 1999) and
‘BS10175:2011 Investigation of Potentially Contaminated Sites – Code of Practice’ (BSI, 2011).

The investigation points were located by rigorous surveying techniques as shown in Figure 1, the
exploratory hole logs are also appended for reference.
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The soils samples were collected in containers appropriate to the anticipated testing suite required.
The containers were filled to capacity and placed in a cool box to minimise volatilisation. Samples
were transported directly to RSK’s testing laboratory (Envirolab) under chain of custody
documentation. The samples were tested for the agreed suite of organic and inorganic compounds.

In addition to the above, three additional rounds of ground gas monitoring were conducted to record
ground gas concentrations from the installations constructed during the previous main phase of
investigation.

The results of the supplementary ground gas monitoring events and laboratory analyses are
appended to this letter.

Ground conditions

The supplementary, targeted investigation confirmed the shallow ground conditions at the specified
locations to comprise a generally uniform veneer of made ground overlying the Gault Formation. The
made ground soils typically comprised a silty sandy locally gravelly clay with rare pockets of ash and
brick. No obvious signs of any significant contamination were observed during the course of the
investigation. No groundwater was encountered during the course of the shallow investigation.

Copies of the exploratory hole records are appended to this letter for reference.

Chemical test results and assessment

The chemical test results were directly compared against the RSK Generic Assessment Criteria
(GAC) values derived using CLEA version 1.06 for the protection of human health in residential sites
with pathways for plant uptake. The GAC values and details of their derivation are appended to this
letter for reference.

No elevated concentrations of any determinants were identified during the comparison. Whilst no
GACs have been derived for the assessment of herbicides, pesticides or ACM’s, no concentrations of
any of these contaminants were recorded above the relevant laboratory limits of detection.

Ground Gas Regime

The results of the three recent monitoring events have been combined with the previous three rounds
and are appended to this letter. The minimum and maximum results are summarised in the table
below.
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Table 1: Summary of ground gas monitoring results

B
or

eh
ol

e

Re
sp

on
se

 z
on

e/
st

ra
ta

Pr
ob

ab
le

 s
ou

rc
e(

s)
 o

f
gr

ou
nd

 g
as

N
um

be
r 

of
 m

on
ito

rin
g

vi
si

ts

M
et

ha
ne

 (%
)

C
ar

bo
n 

di
ox

id
e 

(%
)

O
xy

ge
n 

(%
)

Fl
ow

 r
at

e 
(l/

hr
)

W
at

er
 le

ve
l (

m
 b

 T
O

C
)

A
tm

os
ph

er
ic

 p
re

ss
ur

e
(m

ba
r)

BH1 GC Shallow topsoil
/ made ground

6 <0.1 to
0.1

0.1 to
1.8

18.5 to
21.4

0.0 Dry to
1.70

1005 to 1022

BH2
RTD /
GC

Shallow topsoil
/ made ground 6 <0.1 0.5 to

1.6
18.5 to

21.0
-0.4 to

0.4
0.85 to

1.86 1004 to 1022

BH3
RTD /
GC

Shallow topsoil
/ made ground 6 -0.2 to

<0.1
0.5 to
1.5

17.7 to
21.2 0.0 1.38 to

1.44 1005 to 1022

BHG
MG.TS
/ RTD /

GC

Shallow topsoil
/ made ground 6 <0.1 0.0 to

1.8
19.3 to

21.5
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0.2
0.95 to

2.19 1005 to 1022

BHK
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Shallow topsoil
/ made ground 6 -0.1 to

0.1
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18.0 to
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1.35 to
2.09 1006 to 1022

WS3
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/  GF
Shallow topsoil
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0.0 to
0.2

1.57 to
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Shallow topsoil
/ made ground 6 <0.1 to

0.1
0.1 to
4.2

18.0 to
20.8

0.0 to
0.2 Dry 1005 to 1022

Note: MG.TS – Made Ground / Topsoil , RTDC – River Terrace Deposi ts, GC – Gault Clay

The results of the combined data set have been assessed in accordance with the guidance provided
in CIRIA Report C665: Assessing risks posed by hazardous ground gases to buildings (Wilson et al.,
2007). In the assessment of risks posed by hazardous ground gases and selection of appropriate
mitigation measures, CIRIA C665 identifies two types of development, termed Situation A (modified
Wilson and Card method), appropriate to all development excluding traditional low-rise construction,
and Situation B (National House-Building Council, NHBC) only appropriate to traditional low-rise
construction with ventilated sub-floor voids. The site is to be redeveloped with both low-rise
residential houses and commercial properties and therefore falls under Situation A and B.

The gas monitoring data has identified a maximum methane concentration of 0.1% and a maximum
concentration of carbon dioxide of 4.2%. A maximum gas flow rate of 0.9l/hr has been recorded. The
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calculated GSV for methane is 0.0009l/hr and the GSV for carbon dioxide is 0.0378l/hr. Based on the
GSVs the site has been characterised as CS1 for the area of the development defined by Situation A
and as Green for the remainder of the development defined by Situation B.

The proposed mixed-use development, which fulfils the requirements of both Situation A and
Situation B, has been characterised as Characteristic Situation 1 and Green, respectively. This
indicates that a negligible gas regime has been identified and that gas protection measures are not
considered necessary.

Conclusions

The results of the agreed scope of supplementary investigation have not identified any significant
ground contamination. The supplementary investigation has therefore provided a greater level of
confidence that the soils across the site are suitable for use within all areas of the proposed mixed-
use development.

In addition, the supplementary rounds of ground gas monitoring, which has increased the data set for
the site to the minimum prescribed by CIRIA C665, has confirmed a negligible gas regime, for which
gas protection measures are not considered necessary.

In conclusion, the supplementary phase of investigation has confirmed, with an appropriate level of
confidence, that the site is suitable for its proposed use. No further investigation or remediation is
therefore recommended at this stage. However, should any unexpected ground conditions be
revealed during redevelopment, immediate advice should be sought from the local authority and the
environmental consultant.

We trust the information supplied is sufficient to recommended discharge of the contaminated land
conditions pertaining to the site, should however, you have any queries or require any further
information please do not hesitate to give me a call.

Yours sincerely
For RSK Environment Ltd

Duncan Sharp
Associate Director
RSK Environment - Geosciences
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Encl.

Figure 1 Exploratory hole location plan
Exploratory hole records
Chemical test results
Ground gas monitoring records
RSK GAC values for residential sites with pathways for plant uptake

Cc. Claire Sproats - SCDC
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1 INTRODUCTION

RSK Environment Limited (RSK) was commissioned by BDW Trading Limited to carry
out a geotechnical and contaminated land assessment of a plot of land known as NIAB
1, currently owned by the National Institution of Agricultural Botany (NIAB). It is
understood that current proposals include for the redevelopment of the site with a
mixed-use development, specifically comprising residential, retail and school
infrastructure.

This report is subject to the RSK service constraints given in Appendix A.

1.1 Background

RSK have been provided with two previous reports associated, in part, with the subject
site area. The reports were both compiled by Millard Consulting Engineers in 2006 and
comprise an initial stand-alone Phase 1 Environmental Risk Assessment and a
subsequent follow-on Phase 2 Intrusive Environmental and Geotechnical Site
Investigation. A brief summary of these reports is provided in section 2.

1.2 Objective and aims

The objective of the work is to assess the site in relation to the proposed future
redevelopment. The scope of investigation and positioning of the exploratory locations
was based on the drawing provided by Woods Hardwick (drawing reference
16483/1015, dated January 2011) and a scope of investigation prescribed by Wilson
Bowden, specifically associated with the proposed food store and “Centre Point. It is
anticipated that this main investigation will support an outline planning submission for
the mixed-use redevelopment of the site.

The aims of this assessment are to:

Enable an assessment of the site and surrounding area in terms of history and
environmental setting from which a conceptual model can be collated to inform site
investigation works;

Obtain sufficient information regarding ground conditions from which risks to end-
users, the environment and structures can be assessed plus geotechnical issues
including the design of foundations and infrastructure; and

Enable an initial assessment of the potential waste classification implications of soil
arisings.
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1.3 Scope

The scope of the investigation and layout of this report has been designed with
consideration of CLR11 (Environment Agency, 2004a), BS 10175: 2011 (BSI, 2011) and
PPS23 (ODPM, 2004), plus guidance on land contamination reports issued by the
Environment Agency (2010a).

The project was carried out to an agreed brief as set out in RSK’s proposal (ref. 25459-
01T(00), dated 9 February 2012), and subsequent revisions, including the scope of
works prescribed by Wilson Bowden, summarised in email dated 14 August 2012. The
scope of works for the assessment included:

An updated preliminary risk assessment (PRA) to include a review of existing
reports, geological, hydrogeological and hydrological information, a commercially
available environmental database, and historical plans; correspondence with
regulatory authorities; and a site walkover – this information is used to develop an
initial conceptual site model to consider any potentially complete pollutant linkages;

An intrusive investigation consisting of 5 no. boreholes (2 no. associated with the
Wilson Bowden Scope of works), 52 no. trial pits (4 no. associated with the Wilson
Bowden scope of works), 9 no. infiltration test locations, 28 no. drive-in window
sampler boreholes (4 no. associated with the Wilson Bowden scope of works) with
laboratory analysis plus subsequent groundwater and gas monitoring;

Development of a refined conceptual site model followed by generic quantitative risk
assessment (GQRA) to assess complete pollutant linkages that may require
mitigation measures to be implemented to facil itate redevelopment;

Identification of outline mitigation measures for complete pollutant linkages or
recommendations for further work;

Interpretation of ground conditions and geotechnical data to provide
recommendations with respect to foundations and infrastructure design; and

A factual and interpretative report with recommendations for further works (i.e.
undertake a remedial options appraisal to identify appropriate mitigation
measures/produce a remedial implementation and verification plan) and/or
remediation as necessary.

1.4 Existing reports

The following reports detailing previous works at the site were made available for
review:

Proposed Development Site, Huntingdon Road/Histon Road, Cambridge, Report ref:
5593/04/CM/03-06/1213,  ‘Phase 1 Environmental Risk Assessment’, Millard
Consulting Engineers, March 2006;

Proposed Development Site, Huntingdon Road/Histon Road, Cambridge, Report ref:
5593/14/RT/09-06/1371,  ‘Phase 2 Intrusive Environmental and Geotechnical Site
Investigation’, Millard Consulting Engineers, September 2006;

These have been summarised in Section 2.
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2 THE SITE

2.1 Site location and description

The site is located to the northeast of the main administration/office buildings of the
National institute of Agricultural Botany (NIAB), off Huntington Road, Cambridge at
National Grid reference 543818, 260766, as shown on Figure 1.

The site covers approximately 54.6 hectares and generally slopes downwards to the
north/northeast with a highest elevation of 19.93m in the south east corner and the
lowest at 12.03m in the north.  The site land use comprises entirely of arable farmland,
most recently used for agricultural research, with the exception of a disused cricket
pavilion and associated storage sheds/outbuildings in the far southeast corner. The
arable farmland is sectioned off into approximately eight separate fields with a further
field beyond a concrete access road in the far north. The field boundaries comprise a
combination of hedgerows, drainage ditches and an access road running between the
central fields, providing access to the westerly NIAB farm premises. There is also a
public right of way, which for most of its length, coincides with the northern site boundary
and the boundary between South Cambridgeshire District and Cambridge City. Figure 3
shows the existing site layout.

The A14 is located north of the site, oriented in an east-west direction. Residential and
academic land-uses occupy the area to the east of the site. The main NIAB office
building is situated immediately south/southwest, between the site itself and Huntingdon
Road. A mixture of residential and undeveloped/agricultural land surround the periphery
of the site to both the south and west.

2.2 Proposed development

The site in question is being considered for a mixed-use redevelopment as described in
section 1.The planned layout of the site is shown on Figure 2.

2.3 Key information from previous reports

Two previous investigations undertaken by Millard Consulting Engineers have been
reviewed as part of the preliminary risk assessment. The following sections provide a
review of pertinent information from the reports noted in section 1.4.
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2.3.1 Phase 1 Environmental Risk Assessment, March 2006

This investigation comprised a phase 1 study of a wider site area than the current study,
also encompassing the designated NIAB 1 site itself. The study was undertaken in
connection with the intention for David Wilson Estates to apply for planning approval to
redevelop the site for residential use. The site considered as part of the study included a
parcel of land located between the existing main NIAB buildings and Whitehouse Lane
(recently been redeveloped, in part, and currently under construction). The assessment
also included correspondence with a number of consultees, including various
departments of Cambridge City Council and the Environment Agency. A summary of key
information extracted from the report is provided below:

The NIAB facility has existed, in various forms, since the early 20th Century, prior
to which the site was entirely occupied by open fields.  The facility is used for
agricultural and food research, along with general agricultural activities and has
been supported by a number of buildings used as offices, laboratories,
greenhouses and farm yards in the south-western portion of the site;

Anecdotal information confirmed that a number of the buildings located on the
site contained asbestos containing materials (ACM’s). However, it is understood
that the buildings referenced are not located in the current study area and are
predominantly associated with the former NIAB laboratories, greenhouses and
offices located between the existing NIAB main office and Whitehouse Lane to
the south/southwest of the site;

An above ground diesel storage tank was located on hard standing in the
premises of the disused sports pavilion, adjacent to the former sports field in the
southeast portion of the site;

The site activities require the use and storage of agricultural chemicals,
principally pesticides and herbicides;

Off-site sources of contamination (referenced also as on-site sources in the
report, owing to the variation in study area) were also noted, associated with the
wider NIAB facility. The identified sources included the following:

Bulk storage of hydrocarbons in above ground storage tanks;

Storage and use of agricultural chemical, referenced above;

ACM’s in the fabric of existing buildings (predominantly to the
west/southwest of the current site area);

Gas cylinders (predominantly to the west/southwest of the current site
area); and

Mixing of chemicals within a bunded chemical mixing point.



BDW Trading Limited 5
Report for Main Site Investigat ion: NIAB Phase 1, Huntingdon Road, Cambridge
25459-01(00)

An off-site historical gravel pit (worked during the early to middle part of the 20th

Century) was located to the south of Huntingdon Road and has now been
infilled. Adjacent to this, an area containing Roman coffins was also noted. Both
are in excess of 200m from the study area. Petrol stations, nurseries and a
laundry were also recorded in the vicinity of the site;

The findings of the study identified the following risks associated with the site :

Residential end-users – a moderate risk identified from potentially
contaminated soils and a moderate to low risk associated with ACM’s in
the buildings (it is noted that the buildings referred to are not located on
the study site itself, and many no longer exist);

Construction workers – a moderate risk identified from potentially
contaminated soils and ACM’s (ACM’s associated with buildings that are
not located on the study site itself, and many no longer exist), and a
moderate/low risk associated with the bulk storage of hydrocarbons and
an electricity sub-station (located to the west/southwest of the existing
study site);

A low risk was identified to flora and fauna, groundwater, surface water,
and building structures and services.

The phase 1 assessment undertaken Millard Consulting Engineers culminated in
a number of recommendations, as follows:

The production of an archaeological desk study; and

The completion of a preliminary Phase 2 land quality assessment to
refine the initial conceptual model.

2.3.2 Phase 2 Environmental and Geotechnical Site Investigation, September 2006

Millard Consulting Engineers carried out a phase 2 investigation of the study area
described in section 2.3.1. The scope of work included the excavation of six cable
percussive boreholes, thirteen window sampler boreholes, six mechanical trial pits,
installation of seven monitoring wells and associated in-situ testing and laboratory
analysis. A number of the exploratory holes were located in areas between former and
existing NIAB buildings, which form the majority of the recent redevelopment area
alongside Huntingdon Road. However, sixteen of the exploratory holes were located on
the NIAB 1 site area, specifically BH1 to BH4, TP1, TP2, TP5, TP6, TP7, WS6, WS7
and WS CH1 to CH5. A summary of pertinent information in relation to the existing
assessment of NIAB 1 is provided below:

A variable thickness of made ground/topsoil was encountered ranging between
0.1m and 1.6m thickness, with a typical thickness of around 0.3m.  The greatest
thickness of made ground was encountered in CH5, where concrete and brick
was encountered between 1.5m and 1.6m bgl;



BDW Trading Limited 6
Report for Main Site Investigat ion: NIAB Phase 1, Huntingdon Road, Cambridge
25459-01(00)

River Terrace Deposits were encountered in localised areas of the site,
generally increasing in frequency and thickness to the northeast where granular
deposits were encountered to the terminal depth of the exploratory hole
designated CH WS1 at 4.0m bgl. Deposits of the Gault Clay Formation were
encountered directly below the made ground/topsoil or River Terrace Deposits,
where present;

Significant contamination issues were not identified, albeit the presence of
localised elevated concentrations of heavy metals and TPH were encountered
with respect to a residential (with plant uptake) end-use. Specifically, elevated
concentrations of arsenic and cadmium within the shallow made ground soils at
WS6 and TPH within the shallow made ground and Gault Clay deposits in WS8
(in proximity to the former above ground fuel storage tank in proximity to the
sports pavilion) were recorded;

Topsoil across the site was generally recorded to be suitable for use, albeit with
further testing required to delineate the potential sources of contamination
associated with WS6 in the west of the site and WS8 in the southeast.

Analysis of groundwater demonstrated that the underlying Secondary Aquifer
associated with the granular River Terrace Deposits was not impacted with
contamination. Furthermore, a single sample of groundwater recovered from an
abstraction well on the NIAB premises indicated that there has been ‘no
measurable impact on the underlying Lower Greensand aquifer’;

The report made the following recommendations in relation to foundations and
allowable ground bearing pressures:

River Terrace Deposits – Loose to medium dense sands and gravels:
150kN/m2 at a minimum foundation depth of 0.75m bgl;

River Terrace Deposits – soft to firm sandy clay: 100kN/m2 at  a
minimum foundation depth of 0.9m bgl;

Gault Clay – stiff blue/grey clay: 175 kN/m2 at a minimum foundation
depth of 0.9m bgl;

A piled foundation solution may provide the most economical option in
areas of deeper made ground, such as BH1 and CH5; and

Cohesive soils were identified as having medium volume change
potential. Where the proposed founding stratum comprises cohesive
deposits and within the zone of influence of trees, foundation depths and
heave protection should be considered in accordance with NHBC
Standards Chapter 4.2.

Soakaways were only considered to be possible in the vicinity of TP5, where
an infiltration rate of 1.87 x 10-5 m/s calculated;

Standing groundwater levels were recorded between 1.64 and 2.2m bgl
adjacent to the site boundaries in the central eastern and western portions of
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the site. Groundwater strikes were encountered in the northern portion of the
site at depths ranging between 3.0 and 3.50m bgl;

In relation to the existing study area, the following recommendations were
made:

Further testing to investigate the extent of TPH contamination in
proximity to the former AST alongside the pavilion building in the southeast
of the site;

Additional sampling to be carried out to quantify the potential for
pesticides/herbicide residues to be present within the shallow soils of
agricultural areas of the site which were not previously accessible;

Further infiltration testing to supplement the existing data, particularly in
the northern-most area of the site (referred to previously as the ‘Chivers
land’;

Further geotechnical investigation to refine the findings of the report and
to more accurately delineate the boundaries of differing soil conditions.




