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INTRODUCTION

1.1 Introduction
RSK Environment Limited (RSK) has been commissioned by Roxhill Developments
Limited (the Client) to carry out a Preliminary Sources Study Reports (PSSR) for the site
of the proposed Roade Bypass which forms part of the M1 Junction 15 West,
Northampton Strategic Rail Freight Interchange development.
This report is subject to the RSK service constraints given in Appendix A.
1.2 Terms of reference
This report comprises a desk study in general accordance with the requirements of:
e BS5930:2015+A2:2010 ‘Code of practice for site investigations’ (Desk Study);
e Environment Agency CLR 11 2004a ‘Model Procedures for the Management of Land
Contamination’ (Contaminated Land Risk Assessment);
e BS EN 1997-2:2007. Eurocode 7 — Geotechnical design — Part 2: Ground
investigation and testing; and
¢ Highways Agency HD22/08, ‘Managing Geotechnical Risk’ (Preliminary Sources
Study Report).
1.3 Proposed development
It is understood that the site is being considered for a new bypass from the A508
(Northampton Road) north of the town of Roade, around its western extents, and
rejoining the A508 (Stratford Road), south of Roade, as shown in Figure 1. At this stage,
two possible routes are proposed, as indicated on Figure 2. This report assesses the
area which covers both potential alignments.
Site levels vary along the proposed route of the new bypass, and a cut and fill
earthworks reprofilling exercise will be required to achieve a suitable vertical and
horizontal alignment for the bypass.
1.4 Objective
The aim of this report is to evaluate the Client’s liabilities and risks in order to support
the design of the scheme and subsequent planning process.
In accordance with the Client’s specific objectives, requirements and brief; the objectives
of this report are primarily:
e To provide a record of readily available information pertaining the development area,
including its development history;
Roxhill Developments Limited 4
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To review and consolidate any previously published information pertaining to the
ground conditions at the development area;

To form the initial basis for the design and scoping of ground investigations required
to inform detailed design of the proposed scheme; and

To form the baseline for assessment of the geology, soils and groundwater elements
for an Environmental Statement Chapter upon the geology, soils and ground
conditions which is required to be submitted to support the proposed scheme.

1.5 Scope

The project has been carried out to an agreed brief as set out in RSK’s proposal (ref.
313228-01 (00) Junction 15 M1 — Roade Bypass, Desk Based Assessment to Support
EIA, dated 23" June 2016

The report presents the following:

A study of local geology and ground conditions;

The identification of associated potential geological and geotechnical hazards and
risks;

A study of land-use, development history and environmental data pertaining to the
site and the surrounding area based primarily on an environmental database report
obtained,;

The identification of aquifer vulnerability rating beneath the site and local water
abstraction licenses from Environment Agency records and the environmental
database report;

A site reconnaissance inspection including photographic survey;

The identification of potential sources of contamination and targets at risk from
possible contamination;

A preliminary Conceptual Site Model (CSM) outlining potentially complete pollutant
linkages for the site; and

A preliminary Geotechnical Risk Register.

1.6  Background information

A preliminary plan indicating the two possible routes for the proposed Roade bypass has
been supplied to RSK by the Client. The locations of these two routes have been
extracted and are indicated upon Figure 2.

No previous site investigation data or reports related to the proposed alignment are
known to RSK.
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1.7 Limitations

The comments given in this report and the opinions expressed are based on the
available data and observations made during the walkover studies on accessible parts of
the site; however, there may be conditions pertaining to the site that have not been
disclosed by the desk-based study, and therefore could not be taken into account.
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SITE DETAILS

2.1

2.2

Site location

The site area assessed covers approximately 73 hectares, the centre of which is defined
by the following National Grid co-ordinates: 474771, 251869. The proposed alignment
wraps around the north western side of the Village of Roade from the north to the south-
west in a rough ‘C’ shape, starting at the A508 Northampton Road, and ending at the
A508 Stratford Road. There are no specific or defined boundaries as the route for the
proposed bypass crosses several agricultural fields, a live railway line, a drainage ditch,
Blisworth Road and a former disused railway cutting.

The village of Stoke Bruerne is located approximately 1km south west of the most
southerly point of the alignment with the village of Blisworth is situated approximately
2km to the north west of the site.

Local topography, geography and geomorphology

The site sits within a formerly glaciated area. The land is gently undulating with a
general slope to the south of the site. At its highest, the site elevation is approximately
122m AOD located where the proposed bypass branches off from the A508
Northampton Road, north of the town of Roade. The proposed bypass crosses over a
railway line north-west of the town of Roade, which is located within a deep cutting. The
route dips to less than 115m AOD just after it crosses Blisworth Road and the drainage
ditch, before rising back to 120m AOD at its most westerly extent. At the time of the
walkover the drainage ditch did not contain any water. The route the drops again
towards the A508 Stratford Road, rejoining at an elevation of approximately 100m AOD,
although the topography is undulating at this end of the site.

The proposed bypass is to meet a modified section of the A508 Stratford Road, at the
point at which it crosses an historic, now dismantled, overgrown railway line which from
mapping is suggested to be within cutting.

The geological sequence of the majority of the site is understood to comprise Oadby
Member Glacial Till (Superficial) overlying solid deposits anticipated to be the Blisworth
Limestone Formation, which is principally limestone’s with thin bands of fossiliferrous
mudstone and marls, underlain by the succession of marine and non-marine mudstones
of the Blisworth Clay, Rutland Formation, Stamford Member, Northampton Sand
Formation with the Whitby Mudstones at depth. Locally other deposits including
Cornbrash limestone’s might be encountered at depth at the northern extent.
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2.3

Site description

A site walkover was undertaken on the 22" July 2016 and 24™ August 2016.
Photographs and associated descriptions are included in Appendix | together with
walkover survey notes. The walkover survey was undertaken from highways and public
rights of way, and publicly accessible land. Therefore, some areas of the site have not
been directly inspected at this time. In addition to that which could be viewed during the
walkover, up to date aerial photography has been used to supplement the site
description.

The proposed alignment of the proposed bypass predominately comprises fields,
intersected by, from north to south, a railway line, Blisworth Road, a drainage ditch, a
rough track/road and finally a dismantled railway line.

From its northern extent, the proposed route leaves the A508 Northampton Road
heading roughly west and crosses a ditch and hedge before crossing an arable field.
Beyond the field the route crosses an existing railway line located within a steep,
densely vegetated cutting. Immediately beyond the railway is an additional arable field
with hedgerow boundaries. The first field is accessible from the A508 Northampton
Road. While access during the walkover was not available, it appears that the second
field is accessible via a bridge over the railway line from the first field.

The route then turns south-west and passes through two livestock (sheep/cattle) fields
bounded by hedgerows, between which is Blisworth Road. The field to the north of
Blisworth Road is accessible via an adjacent field, while the field to the south is not
accessible from the Road, and appears to be accessible via Hyde Farm.

From there the route heads south and crosses a drainage ditch between the southern
livestock field and into a final livestock field, bounded again by hedgerows and semi
mature trees and a shallow ditch, accessible via Hyde Farm. The route then turns south-
east and crosses two arable fields separated by a farm track which provides access to
the fields, and originates at Dovecote Farm off of Blisworth Road.

The route then terminates at the A508 Stratford Road, at the site of a dismantled
railway. The dismantled railway is heavily overgrown by dense shrubs, brambles and
semi-mature and mature trees. The end of the former railway immediately adjacent to
the A508 is fully overgrown. An area of low growth and grassed verge is present
adjacent to the A508, while the point at which the proposed bypass and the modified
A508 will meet is accessed via the arable field to its north, mentioned above. The
dismantled railway can also be accessed via a gated entrance of an adjacent field,
further south along the A508.
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3 SOURCES OF INFORMATION

3.1 Research

The desk-based research undertaken to support this report comprised a review of
published information available within the public domain and information provided by or
obtained for the Client (as detailed in Table 1: Sources of information reviewed below).

Table 1: Sources of information reviewed

Information SIEWS
v

Landmark Envirocheck Report

Landmark Envirocheck historical OS maps v

Groundwater Vulnerability Map (Landmark digital reproduction) v

1:10, 000 Geology Maps (Landmark digital reproduction) v

BGS Geological Map 1:50,000 series (sheet 202, Towcester, Solid and Drift) v

BGS borehole database 4

Existing services information (Provided by Client) AR
Environment Agency (online resource)

Environment Agency Consultation

Local Authority Consultation (Contaminated Land & Building Control)

Northamptonshire County Council Website (Minerals & Waste Development v

Frameworks)

Website search v

DEFRA Enquiry (Animal Burial)

DETR (PBA) Natural Cavities Database Search NA
Coal Authority Interactive Viewer and Gazetteer (online resource) v

Coal Authority Mining Report NA
Zetica UXB Risk Maps (online)

Aerial photograph (online satellite imagery & 1947)

Key: NA = Not applicable, AR = Awaiting response, v' = Information viewed or/and received

3.2 Responses to enquiries

Copies of the correspondence sent and received from the various enquiries and print
outs of data obtained from the various data sources other than the Landmark
Environmental Database and available BGS borehole data are included within
Appendices F to H respectively. The responses are briefly summarised below;
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3.21

3.2.2

South Northamptonshire Council

The local authority for South Northamptonshire were contacted and requested to consult
their records to identify any potential for natural geohazards and contamination hazards
at the Development Site. In particular they were asked to confirm whether any part of the
site is, or has been, classified as contaminated land; or has been subject to remedial
action.

The full response issued by the local authority is presented within Appendix H, with
historical response for the former scheme included within Appendix J. The recent
consultation response is summarised below.

The response indicates that the site is not, and has not previously, been designated as
contaminated land, or subject to any remedial action. No natural geohazards were
identified.

The recent response identified that the sites lie within 500m of two landfills;

e The Simplex Works (Reference S/76/001, 2800/5418-EA Ref EAHLD02283)
response indicates that no part of the Development Site is a registered landfill.

The Olde Roade Quarry (Reference S2800/0004-EA Ref EAHLD35665) response
indicates that no part of the Development Site is a registered landfill.

Environment Agency

The Environment Agency were contacted and requested to consult their records to
identify any potential for contamination hazards particularly with respect to controlled
waters at the Development Site. In particular they were asked to confirm whether any
part of the site is, or has been, classified as contaminated land; or has been subject to
remedial action.

The full response issued by the Environment Agency is presented within Appendix H
and the key consultation findings are summarised below.

The response indicates that the Agency consider that the controlled waters beneath the
site within the deeper solid deposits of the Blisworth Limestone Formation to be a
principal aquifer of high environmental sensitivity with groundwater potentially present at
depths of around 6m below existing ground levels. However, this is for the most part
overlain by a mantle of unproductive and low permeability Oadby Member (Diamicton
Till / Glacial Till) which is anticipated to be primarily over consolidated sandy gravelly
clay. The Agency confirms that they are not aware of any contamination issues relating
to the site.

The Agency confirms that they have no records of landfills being present on the site.
They do however confirm that The Pianoforte Supplies — Old Quarry landfill lies adjacent
to part of the site (approx Grid Reference SP7545150939).
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3.2.3 Department of Environment, Food and Rural Affairs (DEFRA)
Given the current use of the site as farmland, the Department of Environment, Food and
Rural Affairs (DEFRA) were contacted in order to obtain records of any on-farm burial of
fallen livestock.
The full response issued by DEFRA is presented as Appendix H and indicates that there
are no records of on-farm burial having taken place at the site. It is therefore considered
unlikely that the Development Site will have been impacted by detrimental gas or
leachate production associated with the sub-surface decomposition of buried livestock;
although the possibility of illegitimate burial cannot be discounted.
3.3 Additional site specific information
3.3.1  Exploratory hole data obtained from the British Geological Survey (BGS)
A search of available borehole records held by the BGS indicates that two records are
available in close proximity to the site, however neither of these records hold any
geological data and only contain descriptions of historic well installations.
3.3.2 Environment Agency
The Environment Agency’s interactive maps on their “What's in Your Back Yard” web
site were consulted to confirm information obtained within the Landmark Environmental
Database search. In summary the following can be confirmed;
e The site is not within a groundwater source protection zone.
e The site is not within a drinking water protected area.
e The bedrock geology underlying the majority of the site is designated as a
principle aquifer. The extreme ends of the proposed route are underlain by a
Secondary A (in the north) and Secondary B aquifer (in the south).
e The superficial deposits overlying the bedrock are designated as Secondary
(undifferentiated) aquifers.
e There are no recorded pollution incidents present at the site.
e There are no recorded historic or authorised landfills present beneath the site.
e The site is not within a flood risk area.
3.3.3 Coal Authority
The Coal Authority interactive web site and Coal Mining and Brine Subsidence Claims
gazetteer was consulted and the site does not fall within a Coal Mining Reporting Area.
Roxhill Developments Limited 11
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The geology beneath the site also confirms that the site will not be subject to coal
mining. Therefore, no specific request for information was made to the Coal Authority.
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4 HISTORY OF SITE AND SURROUNDING

AREA

4.1 Former and current site and surrounding area uses

The following former and current land uses of the site are taken from the Ordnance
Survey Maps presented in Appendix F. Reference to historical maps provides invaluable
information regarding the land use history of the site, but historical evidence may be
incomplete for the period pre-dating the first edition and between successive maps,
particular during the war time periods. Table 2 indicates the inferred history of the site

whilst

Table 3 indicates the inferred history of the surrounding area.

Table 2: History of site

Date Former & Current Site Use

1883-1884 The site is almost entirely covered by fields with the following exceptions.
A road or track enters the north east corner of the site, from a road (how the A508.
The road / track travels west and exists the site.
The London and Northwestern Railway crosses the north of the site, travelling north
to south, through Roade Cutting, and is located in its present day position.
Blisworth Road crosses the centre of the site, orientated north-west to south-east, in
its present day position.

1900-01 The Stratford on Avon, Towcester & Midland branch railway line is now shown to be
present crossing the extreme south of the site, orientated east to west.

1949 Aerial | No significant change.

Photography

1952-70 No significant change.
The road / track in the north of the site is no longer marked.

1982 The branch railway line in the south of the site is now marked as ‘Dismantled
Railway’.

1990-93 No significant change.

1999 The point at which the railway line crosses the north of the site is now labelled with
an Aqueduct.

1999 Aerial | No significant change.

Photography

Roxhill Developments Limited
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Former & Current Site Use

2006-16 No significant change.

Table 3: History of surrounding area

Former & Current Surrounding Land Use

1883 The site is generally surrounded by fields.

Roads extend along the sites eastern boundary, and the railway line that transects the
centre of the site continues north-west to south-east.

The town of Roade is located approximately 500m east of the centre of the site.
A gravel pit is located 200m north-east of the sites northern corner.

A limekiln and area of excavation are located 200m south of the southern tip of the
site. Additional limekilns and excavations are located 250m east of the south-east
corner of the site.

A station associated with the railway line that transects the site is located 500m east of
the south-east of site.

A quarry is located 400m north-east of the sites northern corner.
Excavations are marked 400m south-west of the site.

Multiple airshafts are recorded 450m west of the site aligned roughly north to south
associated with the Blisworth Tunnel.

1900 A railway line extends east to west across the southern part of the site.

200m south of the southern tip of the site, the lime kiln is no longer shown and the
excavation is marked as a gravel pit. Additionally, the limekilns located 250m east of
the south east of site are no longer marked.

A quarry is marked 400m east of the south-east corner of the site.

The excavations marked 400m south-west of the site are now shown as a gravel pit
and an old gravel pit.

1952 The town of Roade has been extended to within 250m of the central site boundary.

1958-68 No significant change.

The railway that transects east-west across the southern part of the site is marked as
disused. The gravel pit 200m north-east and the quarry 400m north-east of the site are
1982 no longer shown. The old pits marked 400m west of the site are now marked as
disused. The quarry marked 450m east of the site is no longer shown.

A collection of industrial buildings labelled works are located 250m east of the site.

1993 The town of Roade has extended to within 50m of the central site boundary.

1999-2016 No significant change.
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5

DESK STUDY INFORMATION

The British geological Survey (BGS) plans and maps obtained have been reviewed to
determine the anticipated geology beneath the site.

It is envisaged that the local geology beneath the site will be in line with the summary
below detailed within Table 4 and are shown on Figures 3 & 4.

Table 4: Geology of site

Geology ‘ Comment

Surfacing and
Buried
Structures:
(source: Envirocheck

History Maps, Site
Observation)

Hard standing was identified along tracks and roads that cross the route,
however the vast majority of the site is open fields anticipated to be underlain
by topsoil's from surface to nominal thicknesses.

Made Ground /
Topsoil:

(source: BGS Maps,
Available Borehole
Logs, Envirocheck
Geology & History
Maps, memoirs)

The entire Site is anticipated to be underlain by a cultivated plough layer or
topsoil and turf resulting in a sub soil or growing medium.

Given its extensive use for arable crops and livestock grazing it is anticipated
that this layer could extend between 0.2 and 0.6m depth and is anticipated to
be derived from the underlying Glacial Till so would be anticipated to be sandy
gravelly clay in nature.

There is the potential for made ground to be present below and adjacent to any
roads or railways that cross the route of the proposed bypass. The thickness of
highway constructions are anticipated to be no greater than 0.45m in depth
and likely to comprise bound macadam surfacing over granular sub base and
perhaps granular hardcore capping.

Drift Deposits:

(source: BGS Maps,
Available Borehole
Logs, Envirocheck
Geology & History
Maps, memoirs)

The majority of the site appears to be underlain by a mantle of Oadby Member
(Diamicton Till / Glacial Till) which is anticipated to be primarily over
consolidated sandy gravelly clay. It may also contain sandy gravel strings,
lenses and pockets which may bare perched or confined groundwater.

Limited deposits of Glaciofluvial Deposits are anticipated to be present at the
southern end of the route and are likely to take the form of sands and gravels.

Bedrock

(source: BGS Maps,
Available Borehole
Logs, Envirocheck
Geology & History
Maps, memoirs)

The entirety of the Site is indicated to be underlain by the Blisworth
Limestone Member likely to be weathered beneath the overlying superficial
deposits to firm to stiff grey and brown clays tending to off-white or yellowish
limestone with thin marl and mudstone bands. Calcareous shell and fossil
fragments are common throughout these deposits. Beneath which the
Blisworth Clay Formation is likely to be encountered.

In the extreme south of the site the Rutland Formation is present, and is likely
to be weathered to grey clays and silts.

Below this strata it is likely that the Stamford Member which is anticipated to
comprise sandstone, and interbedded siltstone will be present overlying the
Northampton Sand Formation all above the Whitby Mudstone Formation.

Mining

(source: Coal Authority
web viewer, BGS
Maps, Available
Borehole Logs,
Envirocheck records,
Geology & History
Maps)

None Identified.

Faults

(source: BGS Maps,

None Identified.
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Geology ‘ Comment

Available Borehole
Logs, Envirocheck
Geology Maps,

(source: Coal Authority
web viewer, BGS
Maps, Envirocheck
History Maps)

memoirs)
Opencast Some sand and gravel quarries noted within 200m of the site, although none
Quarrying expected on site.

Mineral
Protection

(source: Local Authority
Plan)

None Identified.

Soil Chemistry

(source: Envirocheck /
BGS)

Available soil chemistry data suggests that the natural soils anticipated to be
present at shallow depths across the site are unlikely to contain any
significantly elevated concentrations of contaminants that would be considered
to represent a risk to Human Health for a commercial development.

It is envisaged that the local hydrogeology beneath the site will be in line with the
summary detailed within Table 5.

Table 5: Hydrogeology

Hydrogeology =~ Comment

Aquifer
Classification:

(source: Envirocheck
& EA Web)

The hydrogeology of the site is primarily characterised by the presence of a
Principal Aquifer (the Blisworth Limestone Member), defined as having high
intergranular or fracture permeability, and high storage, which may support water
supply and/or river base flow on a strategic scale.

The Oadby Member Glacial Till, which are anticipated to underlay the majority of
the site, located above the Blisworth Limestone Member is classified as a
Secondary (Undifferentiated) Aquifer. Secondary Undifferentiated Aquifers
could not be classified as either Secondary A or B, and in most cases were
previously classified as both minor and non-aquifers in different locations due to
their variable characteristics.

Aquifer
Vulnerability:

(source: Envirocheck
& EA Web)

The site predominantly consists of unproductive strata.
The site is generally considered to have a High Vulnerability to contamination.

The Envirocheck report notes that soils of high leaching potential can possibly
transmit a wide range of pollutants.

However, this designation appears to refer to the Blisworth Limestone and the low
permeability of the overlying Oadby Member deposits would be anticipated to
prevent downward percolation and migration of mobile contaminants and
therefore be protective of the aquifer.

Groundwater
Abstractions:

(source: Envirocheck

There are three water abstractions within 1km of the site. The nearest is 547m
north-west of the site for agricultural use at Thorpewood Farm, the next is located
663m south-east of the site for general farming and domestic use at Stoke Gap
Farm, and the final is 732m south is also for farming and domestic use at Stoke

& EA Web) Bruerne.
Given the geological model there is the possibility of connectivity between the
aquifer beneath the site and these wells.
Groundwater In terms of aquifer protection, the EA generally adopts a three-fold classification of
Source source protection zones (SPZ) for public supply abstraction wells.
Protection
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Hydrogeology = Comment

Zones:

(source: Envirocheck
& EA Web)

Zone 1 or ‘inner protection zone’ is located immediately adjacent to the
groundwater source and is based on a 50-day travel time from any point below
the water table to the source. It is designed to protect against the effects of
human activity and biological/chemical contaminants that may have an immediate
effect on the source.

Zone 2 or ‘outer protection zone’ is defined by a 400-day travel time from a point
below the water table to the source. The travel time is designed to provide delay
and attenuation of slowly degrading pollutants.

Zone 3 or ‘total catchment’ is the area around the source within which all
groundwater recharge is presumed to be discharged at the source.

Information available on the EA website and Envirocheck report indicates that the
site does not lie within a currently designated groundwater abstraction SPZ.

Given the nature of the site and the surrounding area, it is envisaged that the local
hydrology will be in line with the summary below detailed within Table 6.

Table 6: Hydrology

Hydrology Comment

Surface
Waters:

(source:
Envirocheck, EA-
web)

An unnamed tertiary river / drain crosses the centre of the site, flowing south-east,
and is classed as a secondary river when it crosses the site for a second time in
the south-east corner, this time, flowing south.

Historical plans, EA-
web)

Land The unnamed river / drain noted above is the only mapped feature on the site,

Drainage however, several shallow ditches are located along field boundaries across the
site.

(source:

Envirocheck,

Historical plans, site

observations)

Floodplain: The indicative floodplain map for the area, published by the EA, shows the site is
not located in a flood plain

(source:

Envirocheck,

Flooding:

(source:
Envirocheck,
Historical plans, EA-
web)

The Envirocheck report has indicated that there is the potential for surface water
flooding associated with several drainage ditches that cross the site, including the
mapped feature noted above.

The EA indicates that the site is unlikely to be flooded by a river. Further
consideration on the potential for flooding in relation to the development will be
presented within a specific Flood Risk Assessment for the site.

River
Quality:
(source:

Envirocheck, EA-
web)

There are no river quality records available in the vicinity of the site
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Hydrology Comment

Surface
Water
Abstractions:

(source:
Envirocheck, EA-
web)

According to the supplied Envirocheck report, no surface water abstractions are
located within 2km of the site.

Discharge
Consents:

(source:
Envirocheck, EA-
web)

There are seven discharge consents identified within a 500m radius of the site.
The nearest is located 339m south of the site for agriculture/livestock farming,
discharging to land/soakaway. The remaining six discharge consents relate to
sewage discharges — final/treated effluent (not water company), to
land/watercourse, located between 359m and 381m south-east of the site.

Information from within the desk-based research endeavoured to investigate any natural
ground hazards located on the site, a summary is provided below within Table 7.

Table 7: Natural ground hazards of site

Ground
Hazards

Subsidence:

(source:
Envirocheck,
Geology Maps,
available Gl data
and Site

Comment

Potential for Landslide Ground Stability Hazards: on site very low to low.

Geology Maps,
available Gl data
and Site

Observation)

Instability: Potential for Collapsible Ground Stability Hazards: very low.
(source: Potential for Compressible Ground Stability Hazards: no hazard.
Envirocheck,

Potential Ground Dissolution Stability Hazards: low.

England HPA-RPD-
033 d)

Observation) Potential for Running Sand Ground Stability Hazards: very low.
Potential for Shrinking or Swelling Clay Ground Stability Hazards: moderate.
Radon Gas: The environmental database report (Envirocheck report, dated 7t August 2014 and
1th July 2016) indicates that the majority of the site is located within an non to
(source: intermediate probability radon area, as between 1% and 3% of homes are above
EE;“S?:;EHBRE' the Action Level as defined by the Documents of the National Radiological

Protection Board (Radon Atlas of England and Wales, NRPB-W26-2002).

Limited areas of the site however are within an area in which between 3% and 5%
of new homes are above the action criteria level, and would therefore require basic
radon protection measures.

However, considering that the proposed development is a new road, radon gas is
not considered to present a risk, despite its potential presence.

The desk-based research endeavoured to obtain records on the details of any pollution
incidents, landfill sites and industrial uses of the site and other environmental related
records, a summary is provided below within Table 8.
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Table 8: Environmental information: pollution, landfill and industrial land use

Environmental
Information

Landfill Sites:

(source: Envirocheck, EA-web,
Historical Plans)

Comment

There are two recorded licensed waste management facilities within
500m of the site, both located immediately east of the southern end of the
proposed bypass, on the opposite side of the A508 Stratford Road. Both
are noted to accept household, commercial and industrial waste.

Additionally, a local authority recorded landfill site is associated with the
same position, noted to have closed in 1983, the site accepted inert,
restricted and industrial effluent treatment sludge.

Two more entries for registered landfill sites, again associated with the
same location, one dated 1979 (status superseded) and the other 1996
(status operation as far as is known). The most recent records accepted
waste as industrial effluent treatment sludge, max waste permitted by
license, and sub/topsoil, clay and sand. With prohibited waste noted as
N.O.S. Max input is noted as ‘small’ (between 10,000 and 25,000 tonnes
per year.

Fuel Stations:

(source: Envirocheck, Site
Observations)

There are no fuel stations on or within 250m of the site, with the nearest
being 348m north-east of the site.

Potentially Polluting
Industry

(source: Envirocheck, EA-web,
Historical Plans)

There are six active contemporary trade directory entries within 250m of
the site. The two nearest, for waste disposal services (25m south-east)
and garage services (53m south-east), appear to be wrongly registered
as the locations relate to a housing estate. Two entries, for car body
repairs and a car dealership relate to the same location 86m south-east
of the site, a road haulage company is locate 153m north of the site and
another car body repairs company is located 207m south-west of the site.

Pollution Incidents

(source: Envirocheck, EA-web)

There are no recorded pollution incidents within 500m of the site. The
nearest being 974m south of the site, for a significant (category 2)
incident to the grand union canal in 1992, with no further details noted.
Given that this relates to the canal (lined) it is unlikely that this could have
affected the site.

Sensitive Land Use

(Envirocheck)

A single site of special scientific interest (SSSI) has been identified on
site, named Roade Cutting, and is designated a Geological Conservation
Review site. The cutting is associated with the existing railway line that
cuts through the centre of the site, orientated north-west to south-east.
No other national or internationally designated sensitive land uses were
identified in the vicinity of the site.

Unexploded Bombs
(Zetica UXB Risk Maps)

Based upon the Zetica UXB Risk Map for Northamptonshire the risk for
this site is low.

Invasive Plant
Species

Japanese knotweed is a non-native, highly invasive species and spreads
via rhizomes (underground ‘stems’) rather than seeds in the UK. It is
found in a range of habitats across the UK including roadsides,
riverbanks and derelict land. Japanese knotweed was not identified to
be present during the site walkover.

However it should be noted that an ecological assessment of the site was
outside the scope of this assessment and the authors are not ecologists,
and that not all of the site was accessible at the time of the walkover.
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PRELIMINARY CONTAMINATED LAND
RISK ASSESSMENT

9.1

The Preliminary Contaminated Land Risk Assessment presented in Appendix D is based
on the anticipated ground conditions of the site outlined upon Figures 3 and 4. The main
identified risks are discussed below in more detail however reference should be made to
the risk matrix included within Appendix D to understand all of the risks assessed.

Potential sources of contamination

Likely ground contamination resulting from the current and former land uses has been
determined from the desk study research and reference to; the Environment Agency
Publication CLR 8 ‘Potential Contaminants for the Assessment of Land’ and the relevant
Department of the Environment Industry Profiles.

Based upon the aforementioned desk-study information, there do not appear to be any
primary significant contaminative sources, materials or processes at or on the site. The
only potential source of significance within the surrounding area is the landfill/waste
management facility, located adjacent to the site, south-east of its southern extent.
Visual evidence gathered during the site walkover suggests that no other significant
contamination is present.

Table 9 details the following areas that have been identified to be potential risks which
may need further investigation with respect to ground related contamination source
potential within the site area.

Table 9: Identified risks of potential contamination sources

Contaminants of concern

Farming related Potential for pesticides and herbicides | None.
activities across the | used on site as part of general farm
site activities, also the potential for minor
hydrocarbon spillages/leaks from
plant breakdowns.

Landfill to the south | Ground gas movement onto the site. Groundwater flow is likely to be
east of the site towards the south east and as such
contaminants are unlikely to migrate
towards the site.
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9.3

9.4

Potential contamination pathways

In accordance with the Environment Agency Publication CLR 10 ‘The Contaminated
Land Exposure Assessment Model' the potential pathways by which the on-site
contaminants may affect the health of the existing and future potential human receptors
at the site are:

e Inhalation of vapour
e Inhalation of fugitive dust

e Ingestion and absorption by direct contact; including hand to mouth contact and
absorption through the skin.

In addition, potential pathways by which the on-site contaminants may affect the existing
and future potential receptors at the site are:

e Migration by surface run-off; including in suspension or solution.

e Transportation via the land drains in to the sewerage system or to outlets into the
environment (drainage ditches and streams).

e Migration in solution via groundwater; including leaching in the unsaturated zone and
diffusion in the saturated zone. (Limited pathway only plausible where granular
glaciofluvials are present close to surface)

e Plant uptake; through root systems.

Potential existing receptors

With the exception of the general use of herbicides and pesticides, the site does not
exhibit any clear signs of past or present contamination sources. Given the fact that the
majority of the site is open farmland and rough scrub there are few receptors with a high
likelihood of exposure. Receptors may include:

e Groundwater within the Bedrock (Principal Aquifer) and the Glacial Deposits
(secondary aquifer) across the site.

e Surface water drainage to streams
e Local flora and fauna & crops

e Current land users (Farmers)

e Adjacent land users and property
e Ecological receptors

e Roade Cutting Geological SSSI
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9.5 Potential future receptors
Site re-development will involve the construction of a bypass likely to involve earthworks
which will potentially generate fugitive dust and may bring site workers into contact with
contaminated soils if any are present. Although visual evidence from the walkover and
available information suggests that contamination is not likely to be present.
Although the duration of exposure to any on-site contaminants is likely to be limited, the
degree of exposure may be significant.
Potential future receptors are:
e Site construction workers.
o New infrastructure, buried pipes and services.
e New structural foundations (Bridge).
e Future landscaping and planting.
e Roade Cutting (SSSI).
Please note that risks to construction workers are considered to be managed through
health and safety procedures including CDM regulations.
9.6 Data gaps and uncertainties
Some uncertainty is present along a few small sections of the proposed route which
were not completely visible from public rights of way and highways at the time of the
walkover. As such, not all of the site has been physically viewed at the time of the
undertaking of this report.
Ground Investigation is required to confirm the ground model and potential for
contamination in shallow soils and the groundwater to inform detailed design, however
based upon the available information and the site history and geology it is considered
that risks are generally likely to be low to negligible.
9.7 Preliminary contaminated land risk assessment
An estimate of the risk associated with each linkage is summarised in the Preliminary
Contamination Risk Assessment risk matrix included within Appendix D. The risk
classification has been undertaken in accordance with CIRIA C552 (Rudland et al.,
2001), a summary of which is included in Appendix C.
The initial findings of the assessment are as follows:
There is not expected to be any significant risk of contamination across the majority of
the site, as the historical data suggests that this area has always primarily been
agricultural land and remains so to this day.
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9.7.1

9.7.2

9.7.3

9.7.4

There is a potential risk of contamination associated with general farming activities
across the site. This may include the potential for minor fuel spillages or leaks and for
the storage and use of persistent and harmful pesticides and herbicide chemicals
particularly pre 2000.

A landfill/licensed waste management facility is located south-east, adjacent to the
southern extent of the site, separated by the road, may present a potential risk for
ground gases to migrate onto site, although it is unlikely any mobile contaminants could
migrate towards the site as the general groundwater flow is thought to be towards the
south east, away from the site.

Therefore based on evidence collated from the historical plans, environmental
databases, searches and site walkover, with the exception of the above, it is considered
highly unlikely that the site has any other significant sources of contamination present.

Generally across the site the relative risks resulting from potential pathways linkages at
the site can be considered as low to negligible.

Risk to human health during construction

Considering that no significant Made Ground or contamination has been observed, is
shown to have been present upon historical plans, within environmental data and that
the scheme will be built using clean site won materials or / and suitable imported
material the risks to human health during construction are generally considered to be
Low.

Risk to human health post construction

Given the nature of the proposed scheme is for a bypass road for the town of Roade,
human exposure to soils and groundwater will be extremely low as the site will be
entirely covered in hardstanding and the scheme will be built using clean site won
materials or / and suitable imported material . The risk post development is considered
to be Low.

Risk to local ecology and landscape planting

Given that the flora are thriving within the site and that limited potential for contamination
has been observed and that the scheme will be built using clean site won materials
or/and clean approved imported material the risk to the local ecology from exposure to
soils and groundwater will be Low.

Risk to surface water

Given that no significant Made Ground or contamination has been observed and that the
scheme will be built using clean site sourced or and clean approved imported material,
the risk to surface water from exposure to soils and groundwater is considered to be
Low.
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9.7.5

9.7.6

9.7.7

9.7.8

9.8

Risk to groundwater

Given that no significant Made Ground or contamination has been observed and the site
is to be immediately underlain by low permeability clays of the Oadby Member and that
the scheme will be built using clean site sourced or and clean approved imported
material, the risk to groundwater from exposure to soils and groundwater is considered
to be Low.

Risk due to ground gas

The Envirocheck data suggests that a landfill is located immediately south-east of the
site. However, no confined spaces are associated with the proposed end use, with the
exception of excavations during construction. Therefore it is considered that the risk of
exposure to ground gases during construction or operational phases of the proposed
development are Low.

However, it is recommended that a precautionary approach should be taken where entry
into below ground excavations and confined spaces should always be atmosphere
tested before and during entry.

Risk to buried structures and services

The evidence available at the time of this report suggests that no Made Ground or
contamination is likely to be present. However information to date suggests that
naturally occurring elevated sulphates in the form of sulphate crystals (gypsum) may be
present within cohesive soils present beneath the site and as such there is considered to
be a Moderate/Low risk of exposure to aggressive substances that are likely to affect
concrete mix design and soil stabilisation techniques.

Risk to Roade Cutting (Geological SSSI)

Based on the nature of the receptor, typical contaminated land risks are not applicable to
the Roade Cutting and as such No risk is associated with the Roade Cutting, relating to
contaminated land.

Requirement for further assessment

Given the limited available data it is recommended that a site specific ground
investigation is undertaken, to confirm the ground model, strata distribution and chemical
properties to allow risks to be confirmed or revised.

In particular it is recommended that groundwater monitoring should be undertaken to
confirm the preliminary findings. Groundwater samples should be obtained where
feasible and tested to confirm the existing baseline groundwater quality beneath the site
if a shallow groundwater table is present.

Ground investigations should apply vigilance and ensure that any Made Ground or
visually or odorous potentially contaminated soils encountered are sampled and tested.
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It is also recommended that logging of exploratory holes should look to confirm the
presence of naturally occurring sulphate crystals (gypsum) to confirm characteristics of
the soils present with regard to concrete in aggressive ground.

Some site wide sampling and testing of shallow soils for herbicides and pesticides
should also be undertaken to confirm that no high levels of persistent and toxic
chemicals are present within the soils across the site.
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10

ASSESSMENT OF GEOTECHNICAL RISKS

10.1

10.1.1

10.1.2

10.1.3

Preliminary geohazard and geotechnical assessment

Using all of the available information and taking into account the expected ground model
for the site outlined upon Figures 3 to 6 the Preliminary Geotechnical Risk Register
presented in Appendix E has been prepared and highlights several potential risks
associated with the site. The main identified risks are discussed below in more detail
however reference should be made to the risk matrix to understand all of the risks
assessed.

Mining and natural cavities

The site is not within an area affected by coal mining or brine extraction.

The geology is not conducive to the formation of large natural cavities.

Man made voids or obstructions

No significant man made voids or obstructions, such as tanks, buildings or historic
foundations have been noted along the route of the proposed bypass, however, a
railway cutting and Blisworth Road are noted to cross the route of the proposed bypass
although voids are unlikely to be associated with these features they will need to be
crossed or bridged. Particular care with crossing the railway cutting will be required with
bridge foundations being designed to avoid loading the cutting faces and / or causing
instability.

Earthworks

Cut to fill earthworks are anticipated to be required to be undertaken to achieve the
proposed redevelopment vertical and horizontal alignments.

In order to reduce the risk of excessive cost for offsite disposal and on site importation it
is assumed that;

e site won materials will be utilised
e and that a cut to fill volume balance will be achieved.

Ground investigation will be required to inform this design and to specifically investigate
the classification of materials to be cut. This will confirm strata classification and
suitability for reuse within fill areas. It is anticipated that the majority of cut materials will
be cohesive in nature (Oadby Till) and therefore moisture content sensitive. Many UK
cohesive soils tend to be wet of the optimum for compaction and therefore there is
considered to be a moderate risk that these soils may need soil modification or

Roxhill Developments Limited 26
Preliminary Sources Study Report: M1 Junction 15 West, Northampton — Roade Bypass
313418-02 (00)



stabilisation to render them suitable for reuse within structural fill beneath buildings and
hardstanding.

When considering lime modification or stabilisation account must be taken of the risks of
creating heave through the chemical reaction with naturally occurring sulphates within
the clays soils present, therefore prior testing will be required to confirm if this risk is
present so that it may be mitigated in the mix design.

10.1.4 Existing cut slopes

The railway that crossed the site is situated within the Roade Cutting, a geological SSSI,
which is indicated to be immediately adjacent to the site area. Considering the protected
nature of the Roade Cultting, it is anticipated that this would need to be bridged, rather
than modified, if the road were to pass over it.

10.1.5 Existing embankment slopes

There are no existing embankment slopes on the site.

10.1.6 Proposed cut slope design

Ground investigation will be necessary to confirm the ground model at the site,
concentrating particularly on areas of cut and fill earthworks and bridge foundations.

No details of any cuttings are known at the time of writing. However, it is not anticipated
that any significant cuttings will need to be created. The ground conditions present do
not suggest any abnormal insurmountable risks would result from creating cuttings into
the strata anticipated to be present, provided sufficient investigation and slope stability
modelling is undertaken to address the risk and to determine a safe angle for cutting
slopes to maintain stability.

10.1.7 Proposed embankment design

Ground investigation will be necessary to confirm the ground model at the site,
concentrating particularly on areas of cut and fill earthworks and bridge foundations.

No details of any embankments are known at the time of writing. However, it is not
anticipated that any significant embankments will need to be created. The ground
conditions present do not suggest any abnormal insurmountable risks would result from
creating embankments provided sufficient investigation and slope stability modelling is
undertaken to address the risk and to determine a safe angle for embankment slopes to
maintain stability.

If embankments are to be constructed it is assumed that clean site won materials will be
suitable for reuse within the embankment construction to avoid excessive costs for
importation of materials to form the embankment. The design of the embankment will
need to take account of the classification of the materials being utilised for its
construction. Options for increasing side slopes and reducing footprint and volume may
be explored and these may include reinforced embankments (geogrids) or soil
stabilisation (lime and cement) or even retaining walls if required.
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The risk of failure of embankments is increased where fine grained soils are used to
construct them particularly if insufficient compaction and drainage is designed and the
works proceed too quickly. Therefore it is recommended that staged construction is
undertaken and that granular basal layers is installed and linked to the wider drainage
network to avoid the build-up of pore water pressures in fine soils as works progress.
This will aid and speed up consolidation and increase stability. Alternatively or
additionally the use of soil stabilisation or reinforced earth might be considered.

Embankment slopes must be designed appropriately with regard to the stability of the
soils being used to construct the embankment and take account of the strength of the
underlying foundation soils.

Drainage will need to be carefully designed to cope with surface water and to avoid
runneling and softening of the slope faces and softening in the foundation soils, in
particular at the toe of the slopes.

Ground investigation is recommended to confirm the underlying ground conditions
beneath the footprints of the proposed embankments so that embankment foundation
assessments with respect to settlement and slope stability may be made. Investigation is
required to be undertaken in areas of cut material to assess the classification and
suitability of cut materials for reuse to allow the embankment designs to be refined.

10.1.8 Cut to fill transition zones

It is anticipated that there will be multiple areas of shallow cut to fill rather than any
specific transition line through the length of the bypass, as the proposed road is
anticipated to broadly follow the existing contours of the site.

This change from cut to filled areas can cause differential settlement to carriageways. In
particular there is considered to be a potential risk of heave occurring within the strata in
the areas where deep cut will be undertaken, whilst settlement may be a risk in the
earthworks fill if engineering compaction of the fill materials is not undertaken correctly in
accordance with a robust specification, however provided a robust earthworks
specification is adopted then these risks are anticipated to be low to negligible.

10.1.9 Earthworks — Materials Reuse

In this case it is expected that embankments will be constructed from site-won arisings
from the cutting works.

It is anticipated that the majority of soils excavated from the site will be cohesive soll
associated with the Glacial Till. Whilst cohesive soils and mudstones mixed with
weathered siltstones and sandstones are likely to breakdown under excavation and
compaction to form more cohesive soils in line with Class 2 materials. It is expected that
granular fractions of the Glaciofluvial Deposits potentially present within localised areas
could be suitable for reuse within embankment fill as a Class 1 general fill.

There is considered to be a low to moderate risk that the underlying mudstone and
perhaps the overlying cohesive till (derived in part from the underlying strata) will include
high sulphates. As such careful consideration should be given to the design and
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10.1.10

10.1.11

10.1.12

specification of earthworks given to the potential for sulphate induced heave especially
where the materials noted above are used within a cut and fill program where soils
would be significantly disturbed allowing a greater oxidation potential. Soil stabilisation
techniques will also require careful consideration for the same reasons. Such materials
would however be suitable for reuse within landscape features where the potential for
heave does not present a risk.

According to the CL:AIRE guidance “The Definition of Waste: Development Industry
Code of Practice” (version 2, March 2011), any material that may be otherwise
considered by the Environment Agency as waste (such as made ground), if dealt with in
accordance with the Code of Practice under a Materials Management Plan (MMP) will
not be considered as waste if used for the purposes of land development. Any Clean
and Naturally occurring material may be reused on the site of origin without the need to
be included within an MMP.

Ground investigation is recommended to confirm the ground conditions, strata properties
and soil chemistry

Aggressive soil chemistry

The soils beneath the site are anticipated to include naturally occurring sulphates
(gypsum) and as such in ground concrete mix will need to be designed to accommodate
the risks represented by contact with such sulphate containing soils.

In addition consideration will need to be given to the potential for sulphate induced
heave especially where the materials noted above are used within a cut and fill program
where soils would be significantly disturbed allowing a greater oxidation potential, this
can be a particular problem where lime stabilisation is utilised to improve soil strengths

Ground investigation is recommended to confirm the soil chemistry.

Highway construction

As the site requires cut to fill earthworks to achieve the required development levels, it is
anticipated that engineering earthworks design specification will be provided to cover
these elements and is likely to include a performance specification for the formation
levels beneath the highways in both cut and filled embankment areas. Embankment
earthworks designs will need to be checked for foundation bearing, settlement and slope
stability to ensure that the embankments will not suffer detrimental settlement or failure
once constructed. Similarly any new cuttings and existing cuttings (Roade Cutting) will
also need to be assessed for long term stability.

Ground investigation is recommended to confirm the underlying ground conditions.

Groundwater levels

The prevailing groundwater table is not confirmed. However it is anticipated that the
underlying geology of Oadby Member is an unproductive strata although they may
contain confined or perched water bearing granular layers, while the underlying
Blisworth Limestone Member is anticipated to be a productive, water bearing strata.
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10.1.13

Assuming that a high perched groundwater table is present, cutting slopes could require
drainage systems to be designed and installed to intersect water bearing confined strata
intersected by the cutting slopes and to filter it away longitudinally and horizontally to
avoid softening and degradation of more susceptible softer strata beneath. Alternative
face or cut off drains behind the cut face might also be considered as alternatives
depending upon the detailed value engineering design goals. The scheme design
should also attempt to avoid cutting below major water tables to avoid dewatering and
drainage problems.

Ground Investigation is required to confirm the ground model and strata properties and
to allow monitoring of the groundwater tables.

Drainage

It is anticipated that the majority of the shallow strata will not be conducive to infiltration
drainage techniques being anticipated to be primarily cohesive in nature (Oadby Till).

Ground Investigation is required to confirm the ground model and strata properties.

10.2 Requirement for assessment
Given the limited available data it is recommended that a site specific investigation is
undertaken, to confirm the ground model, strata distribution and geotechnical properties
to allow risks to be confirmed or revised and designs to be developed.
The significant geotechnical issues associated with the site re-development that require
further assessment during the recommended ground investigation include:
e Site wide confirmation of Ground Model to assist with earthworks, cutting,
embankment and foundation design.
e Strata soil classification to determine suitability for reuse within earthworks.
o Depth/level of perched water and deep groundwater including confined groundwater
tables within deep strata.
e Obtain information on the classifying individual soil strata in terms of Aggressive
Chemical Environment for Concrete Class (ACEC Class).
e Shallow soil infiltration potential at locations of potential storm water attenuation.
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11

BASIS FOR DESIGN OF GROUND
INVESTIGATION

11.1

A review of the currently available data and the contaminated land and geotechnical risk
assessments presented above indicates the following issues that require further
investigation:

General concept

The general concept of the design of the proposed ground investigation is to confirm the
ground model.

Techniques should aim to examine both near surface and deep strata and obtain
sufficient samples for soil classification, preliminary earthworks testing, strength testing,
soil chemistry and contamination assessments. It is important to stress that deep
boreholes are recommended to be undertaken in areas of deep cutting and should
extend below the proposed depth of cutting and existing cuttings (Roade Cutting) to aid
slope stability and foundation designs (Roade Cutting bridge).

Boreholes should be instrumented to allow short and if necessary longer term monitoring
of both soil gas and most importantly groundwater levels across the site.

It is also recommended that a number of infiltration tests should be undertaken in areas
of the site likely to be utilised for storm water attenuation ponds to confirm the properties
of the underlying strata.

In effect it is anticipated that a general spread of investigation should be undertaken
across all accessible areas of the site to confirm the general ground model with some
deeper boreholes targeted at specific areas where the Roade Cutting will be bridged and
where cuttings are proposed.

Given the current site conditions and the anticipated geology it is recommended that the
following ground investigation techniques are used:

o Trial Pits
e Cable Percussion Boreholes
e Comacchio 205 combined Window Sampler/Rotary Coring Boreholes

It is recommended that a detailed Ground Investigation specification should be
developed which takes account of existing site conditions, constraints, services and
utilities and the proposed development. The specification should aim to identify the
target depth for investigation techniques at individual locations and the primary purposes
for each exploratory hole.
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11.2 Restrictions and constraints to ground investigation

The issues in Table 10 below have been identified from the preliminary information
provided to date they should be highlighted to the ground investigation contractor prior to

site works.

Table 10: Restrictions and constraints to ground investigation

Restriction/Constraint

Ecology
Great Crested Newts v'| The potential presence of Great Crested Newts,
badgers, bat roosts and lizards have been identified
Badgers v by others on nearby sites however, RSK have not
B undertaken any form of ecological survey, nor have
ats v L. .
the results of any existing surveys been supplied
Lizards v| prior to the writing of this report. However, RSK
Investigations would be undertaken within arable
Japanese Knotweed farmed fields and as such are unlikely to impact
- upon ecological species. Ecologist's advice and
Tree Preservation Orders confirmation to be sought before proceeding with
field works.
v
No Japanese Knotweed has been observed at the
site.
Nesting Birds Works undertaken within worked farmed arable
fields.
Archaeology
Buried features None known, however, archaeological advice and
v

confirmation to be sought before proceeding with
field works, watching brief may be required.

Listed Buildings

No known listed buildings present at the site
requiring investigation.

Physical Limitations & Access

Restricted Areas

The railway and associated Roade Cutting were
inaccessible at the time of the walkover and are
likely to remain so throughout the investigation.

It is noted however that development is likely to be
proposed to bridge this area and as such ground
investigation is not likely to be required.

Rough Ground

Majority of area is arable land in various states of
crop, crop down harvest and replanting. It is
anticipated that investigations may be restricted by
farming operations in some areas, particularly
where crop remains.

Soft Ground v

Ploughed fields will be difficult to access across for
plant and machinery.

Steep Slopes

No steep slopes present that would inhibit the Gl
other than close to drainage ditches. Unless work is
proposed on the Roade Cutting or the old former
railway cutting.

Narrow/Restricted Access | v

Access tracks and field margins used for access

Roxhill Developments Limited
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Restriction/Constraint

around the site are narrow and locked gated access

tracks are present.

Buried features

Possible buried features have not been identified at
the site.

Active Site

The entire site is actively farmed, the railway is live
and the Blisworth Roade is a well used highway.

Buildings / Hard-standing

Gl into hard standing roads is not deemed to be
necessary at this stage.

Residential Area

None.

Traffic Management

May be required where accessing site areas off of
the A508 a major trunk road, This may only be
advisory warning signs of site entrance.

Crops

Livestock

Fields located at either end of the proposed route
are noted to be arable, whereas the fields either
side of Blisworth Road in the centre of the proposed
route are notes to have been used for livestock
(sheep and cattle). Liaison with tenant/farmers
necessary.

Health and Safety

Buried Contamination

No clearly identified sources of contamination know
to be present.

Buried &

Overhead Services

Overhead electricity pylons and wires present
across the site and local services are likely to be
present along roads and rail lines, however, no
detailed service plans had been made available at
the time of writing this report. Overhead line
protection maybe required to traverse beneath O/H
lines.

Notes:? = Unknown

Roxhill Developments Limited

33

Preliminary Sources Study Report: M1 Junction 15 West, Northampton — Roade Bypass

313418-02 (00)



12 CONCLUSIONS AND RECOMMENDATIONS

12.1 Conclusions and recommendations

The site is primarily considered to be Greenfield in nature and there is little evidence to
suggest there are any significant potential sources of contamination likely to be present
that would detrimentally impact upon the proposed scheme design.

The geology of the site will impact upon the geotechnical elements of the detailed
design; however these conditions are not anticipated to represent significant risks and
would be anticipated to be resolved by normal engineering design and construction
methods. There are also no identified particular natural geohazards that would
significantly impact the scheme. It is however considered important to establish the
groundwater regime present beneath the site, particularly within the area of proposed
cuttings or embankments so that designs can be refined to include appropriate drainage
solutions where necessary.

Therefore it is recommended that a site wide ground investigation is undertaken at the
earliest opportunity to inform detailed design.
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APPENDIX A
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 Environment Limited (RSK) for Roxhill Developments Limited (the "client”) in accordance with the terms of a contract
between RSK and the "client", dated July 2014. 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. ltis RSK's understanding that this report is to be used for the purpose described in the introduction to the report. That purpose was
a significant 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 after 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 additional 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 entitled 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 Il or intrusive environmental site investigation aspects of the Services is a limited sampling of the site at pre-determined
borehole and soil vapour locations based on the operational configuration 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 operational 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
relative locations of features on, and surrounding, the site.
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APPENDIX B
SUMMARY OF LEGISLATION AND POLICY
RELATING TO CONTAMINATED LAND

Part 1l1A of the Environmental Protection Act 1990 (EPA) and its associated Contaminated Land
Regulations 2000 (SI 2000/227), which came into force in England on 1 April 2000, formed the
basis for the current regulatory framework and the statutory regime for the identification and
remediation of contaminated land. Part IIA of the EPA 1990 defines contaminated land as ‘any
land which appears to the Local Authority in whose area it is situated to be in such a condition by
reason of substances in, on or under the land, that significant harm is being caused, or that there
is significant possibility of significant harm being caused, or that pollution of controlled waters is
being or is likely to be caused’. Controlled waters are considered to include all groundwater,
inland waters and estuaries.

In August 2006, the Contaminated Land (England) Regulations 2006 (S| 2006/1380) were
implemented, which extended the statutory regime to include Part IIA of the EPA as originally
introduced on 1 April 2000, together with changes intended chiefly to address land that is
contaminated by virtue of radioactivity. These have been replaced subsequently by the
Contaminated Land (England) (Amendment) Regulations 2012, which now exclude land that is
contaminated by virtue of radioactivity.

The intention of Part IIA of the EPA is to deal with contaminated land issues that are considered
to cause significant harm on land that is not undergoing development (see
Environmental Protection Act 1990: Part 2A Contaminated Land Statutory Guidance, April 2012).
This document replaces Annex Il of Defra Circular 01/2006, published in September 2006 (the
remainder of this document is now obsolete).

Water Framework Directive (WFD)

The Water Framework Directive 2000/60/EC is designed to:

e enhance the status and prevent further deterioration of aquatic ecosystems and
associated wetlands that depend on the aquatic ecosystems

e promote the sustainable use of water
o reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ substances

e ensure progressive reduction of groundwater pollution.

The WFD requires a management plan for each river basin be developed every six years.
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Groundwater Directive (GWD)

The 1980 Groundwater Directive 80/68/EEC and the 2006 Groundwater Daughter Directive
2006/118/EC of the WFD are the main European legislation in place to protect groundwater. The
1980 Directive is due to be repealed in December 2013. The European legislation has been
transposed into national legislation by regulations and directions to the Environment Agency.

Environmental Permitting Regulations (EPR)

The Environmental Permitting (England and Wales) Regulations 2010 provide a single regulatory
framework that streamlines and integrates waste management licensing, pollution prevention and
control, water discharge consenting, groundwater authorisations, and radioactive substances
regulation. Schedule 22, paragraph 6 of EPR 2010 states: ‘the regulator must, in exercising its
relevant functions, take all necessary measures - (a) to prevent the input of any hazardous
substance to groundwater; and (b) to limit the input of non-hazardous pollutants to groundwater
S0 as to ensure that such inputs do not cause pollution of groundwater.’

Water Resources Act (WRA)

The Water Resources Act 1991 (Amendment) (England and Wales) Regulations 2009 updated
the Water Resources Act 1991, which introduced the offence of causing or knowingly permitting
pollution of controlled waters. The Act provides the Environment Agency with powers to
implement remediation necessary to protect controlled waters and recover all reasonable costs of
doing so.

Priority Substances Directive (PSD)

The Priority Substances Directive 2008/105/EC is a ‘Daughter’ Directive of the WFD, which sets
out a priority list of substances posing a threat to or via the aquatic environment. The PSD
establishes environmental quality standards for priority substances, which have been set at
concentrations that are safe for the aquatic environment and for human health. In addition, there
is a further aim of reducing (or eliminating) pollution of surface water (rivers, lakes, estuaries and
coastal waters) by pollutants on the list. The WFD requires that countries establish a list of
dangerous substances that are being discharged and EQS for them. In England and Wales, this
list is provided in the River Basin Districts Typology, Standards and Groundwater threshold
values (Water Framework Directive) (England and Wales) Directions 2010. In order to achieve
the objectives of the WFD, classification schemes are used to describe where the water
environment is of good quality and where it may require improvement.

Planning Policy

Contaminated land is often dealt with through planning because of land redevelopment. This
approach was documented in Planning Policy Statement: Planning and Pollution Control PPS23,
which states that it remains the responsibility of the landowner and developer to identify land
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affected by contamination and carry out sufficient remediation to render the land suitable for use.
PPS23 was withdrawn early in 2012 and has been replaced by much reduced guidance within the
National Planning Policy Framework (NPPF).

The new framework has only limited guidance on contaminated land, as follows:
e ‘“planning policies and decisions should also ensure that:

o the site is suitable for its new use taking account of ground conditions and land
instability, including from natural hazards or former activities such as mining,
pollution arising from previous uses and any proposals for mitigation including
land remediation or impacts on the natural environment arising from that
remediation;

o after remediation, as a minimum, land should not be capable of being determined
as contaminated land under Part IIA of the Environmental Protection Act 1990;
and

o adequate site investigation information, prepared by a competent person, is
presented”.
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APPENDIX C
RISK ASSESSMENT METHODOLOGY

CLR11 outlines the framework to be followed for risk assessment in the UK. The framework is
designed to be consistent with UK legislation and policies including planning. Under CLR11, three
stages of risk assessment exist: preliminary, generic quantitative and detailed quantitative. An
outline conceptual model should be formed at the preliminary risk assessment stage that collates
all the existing information pertaining to a site in text, tabular or diagrammatic form. The outline
conceptual model identifies potentially complete (termed possible) pollutant linkages
(contaminant—pathway—receptor) and is used as the basis for the design of the site investigation.
The outline conceptual model is updated as further information becomes available, for example
as a result of the site investigation.

Production of a conceptual model requires an assessment of risk to be made. Risk is a
combination of the likelihood of an event occurring and the magnitude of its consequences.
Therefore, both the likelihood and the consequences of an event must be taken into account
when assessing risk. RSK has adopted guidance provided in CIRIA C552 for use in the
production of conceptual models.

The likelihood of an event can be classified on a four-point system using the following terms and
definitions based on CIRIA C552:

o highly likely: the event appears very likely in the short term and almost inevitable over the
long term or there is evidence at the receptor of harm or pollution

o likely: it is probable that an event will occur or circumstances are such that the event is not
inevitable, but possible in the short term and likely over the long term

¢ |ow likelihood: circumstances are possible under which an event could occur, but it is not
certain even in the long term that an event would occur and it is less likely in the short term

e unlikely: circumstances are such that it is improbable the event would occur even in the long
term.

The severity can be classified using a similar system also based on CIRIA C552. The terms and
definitions relating to severity are:

e severe: short term (acute) risk to human health likely to result in ‘significant harm’ as defined
by the Environment Protection Act 1990, Part IIA. Short-term risk of pollution of sensitive
water resources. Catastrophic damage to buildings or property. Short-term risk to an
ecosystem or organism forming part of that ecosystem (note definition of ecosystem in ‘Draft
Circular on Contaminated Land’, DETR 2000)

e medium: chronic damage to human health (‘significant harm’ as defined in ‘Draft Circular on
Contaminated Land’, DETR 2000), pollution of sensitive water resources, significant change
in an ecosystem or organism forming part of that ecosystem
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e mild: pollution of non-sensitive water resources. Significant damage to crops, buildings,
structures and services (‘significant harm’ as defined in ‘Draft Circular on Contaminated
Land’, DETR 2000). Damage to sensitive buildings, structures or the environment

e minor: harm, not necessarily significant, but that could result in financial loss or expenditure
to resolve. Non-permanent human health effects easily prevented by use of personal
protective clothing. Easily repairable damage to buildings, structures and services.

Once the probability of an event occurring and its consequences have been classified, a risk
category can be assigned according to the table below.

Consequences

Medium Mild

Highly likely Very high High Moderate Moderate/low

Likely High Moderate Moderate/low | Low

Probability

KRG elele S Moderate Moderate/low | Low Very low

Unlikely Moderate/low Low Very low Very low

Definitions of these risk categories are as follows together with an assessment of the further work
that may be required:

e Very high: there is a high probability that severe harm could occur or there is evidence that
severe harm is currently happening. This risk, if realised, could result in substantial liability;
urgent investigation and remediation are likely to be required.

e High: harm is likely to occur. Realisation of the risk is likely to present a substantial liability.
Urgent investigation is required. Remedial works may be necessary in the short term and
are likely over the long term.

e Moderate: it is possible that harm could arise, but it is unlikely that the harm would be severe
and it is more likely that the harm would be relatively mild. Investigation is normally required
to clarify the risk and determine the liability. Some remedial works may be required in the
longer term.

e Low: it is possible that harm could occur, but it is likely that if realised this harm would at
worst normally be mild.

e Very low: there is a low possibility that harm could occur and if realised the harm is unlikely
to be severe.
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APPENDIX D
PRELIMINARY CONTAMINATED LAND RISK
ASSESSMENT MATRIX
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APPENDIX E
PRELIMINARY GEOTECHNICAL RISK
REGISTER
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APPENDIX F
ENVIRONMENTAL DATABASE INFORMATION
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APPENDIX G
SEARCH RESPONSES AND INFORMATION
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APPENDIX H
SITE PHOTOGRAPHS AND WALKOVER
SURVEY
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