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Executive Summary and Conceptual Site Model

SITE INFORMATION AND SETTING

Report Purpose

Phase 1 desk study and preliminary risk assessment.

Client

Ashfield Land.

Site Name and

Rail Central, Milton Malsor, M1 Junction 15A improvements.

Location The main development site is located at to the south of the village of Milton Malsor, Northamptonshire.
This report relates to proposed infrastructure improvements to Junction 15A of the M1 motorway. The
junction is located on the southern side of Northampton at National Grid co-ordinates 472730, 257180.

Proposed The proposed wider development consists of a Strategic Rail Freight Interchange (SRFI) and associated

Development

infrastructure improvements. This report relates to improvements at Junction 15A of the M1 motorway.

PHASE 1 (DESK STUDY + WALK-OVER)

Current Land Use
and Description

The site is approximately 72 ha in area. The area generally slopes from south to north, with lower ground
along the northern, western and eastern edges associated with watercourses. Levels range between
approximately 70m OD and 80m OD sloping from north to south.

Current land uses consist of infrastructure (M1 motorway, A43 dual carriageway and the Grand Union
Canal), agricultural land, and open land of no specific use. The site is immediately adjacent to Junction
15A of the M1 and Northampton Service Area. The Grand union Canal includes a flight of locks passing
through the development area.

There are four bridges on site, two carrying the M1 over the canal and A43, and two carrying slip roads
over the canal.

There is a farm (Shepherd’s Lodge) at the eastern edge of the site and a derelict farm (Ham Farm) in the
northeast.

Land immediately to the southeast of junction 15A was formerly used as a construction compound, with

stockpiles of material on the site of the former compound and land in the northeast of the development
area at Milton Ham.

Site History The Grand Union Canal was developed prior to the earliest available mapping. The London and
Northwestern Railway was present on site on the earliest maps along the route of the present day A43.
This was dismantled by 1980. The M1 was constructed in the mid 1960s.

Unexploded A non-specialist UXO assessment indicates low bomb risk. No further consideration of UXO is required.

Ordnance

Geology The solid geology over the majority of the site consists of Whitby Mudstone. In the centre and east of the

site, the older Marlstone Rock and Dyrham Formation outcrop in the watercourse channels. Alluvium is
present along the watercourse channels, Till across the majority of the north and centre of the site and
Glaciofluvial Deposits at the southern end of the site. There are small areas in the east, west and centre
of the area where drift is absent.

Made Ground is anticipated to be present at the site as a legacy of the construction of the various
infrastructure elements, beginning with the canal and in turn the railway, the M1 and the A43. In general
the Made Ground is likely to consist of reworked natural soils, however imported materials may be
present, for example slag which was commonly used in construction of railway embankments.

Mining or Mineral
Extraction

Land to the south of the site has been subject of mineral extraction including brick making and sand and
gravel extraction since the earliest available mapping.

The walkover suggests some topsoil may have been removed or excavated and stockpiled at the Travis
Perkins land parcel.

Hydrogeology

The recorded aquifer status of the soils below the site:
e Alluvium (Secondary Undifferentiated Aquifer).

e Glaciofluvial Deposits (Secondary A Aquifer).
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e Glacial Till (Unproductive Strata).

e Whitby Formation (Unproductive Strata).

e Marlstone Rock Formation (Secondary A Aquifer).

e Dyrham Formation (Secondary Undifferentiated Aquifer).

Hydrology

The site is crossed by two south to north flowing streams which are tributaries of the Wootton Brook and
in turn the River Nene.

The Wootton Brook is immediately adjacent to the north of the site.
The River Nene is approximately 110m to the north.

Flood Risk

The majority of the site is within Flood Zone 1 (low risk). The northern edge of the site is within Flood
Zone 3 (high risk).

Radon

The site is in a Radon Affected Area (1-3%).

Geotechnical

The following geotechnical hazards may be applicable to the site:

Hazards from s Flooding;
Desk Study e Low strength, compressible ground;
e Attack of buried concrete due to aggressive ground conditions;
e Shrink / swell of clay;
e Running sands and shallow groundwater.
Possible The possible pollutant linkages on an un-remediated site determined by desk study and walk-over are
Contaminant summarised below for risk levels of moderate or greater.
Linkages of

Moderate or
Greater Risk Level
- From Desk Study

Source(s) <« potential Impact on P Receptor(s)
End users
Metals and other in-organics within Made Ground. || Groundwater
Plant life
Asbestos within the Made Ground and existing End users
buildings. Neighbours
Petroleum hydrocarbons in the Made Ground. Groundwater

ASSESSMENT AND CONCLUSIONS

Conclusions

Based on historic land uses and its current operational use, the overall risk from land contamination at
the site is considered to be low for the current development, and low for a re-developed site, but would
need to be confirmed by appropriate intrusive investigation, testing and assessment of the results of the
investigation.

Based on the available desk study and walk-over information, the following geotechnical issues need to
be addressed in exploratory investigation:

e Extent and depth of low strength, compressible ground.

e Presence of sulphates within the Whitby Mudstone and Dyrham Formation, and potentially the
Alluvium and Glacial Till;

e Potential for unstabile ground due to shrinkage and swelling of clay.
e Occurrence of running sands and shallow groundwater.

The desk study has identified soft, compressible soils within the areas of the proposed junction 15A
improvements. Until the spatial extent and depth of these deposits are known it will not be possible to
finalise geotechnical designs for the new infrastructure elements. However, it can be reasonably
assumed at this stage that piled foundations will be required for the new bridges.
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In order to confirm the actual risks to receptors and confirm the ground conditions with respect to
potential geotechnical and geo-environmental risks, an appropriate intrusive investigation will need to be
undertaken. Based on the current data, this site investigation is proposed to comprise:

the excavation of trial pits to allow collection of samples for geotechnical and chemical analysis, to
assess trench stability, over break potential, ease of excavation and allow soil infiltration rate testing
to be undertaken;

cable percussive boreholes to allow collection of samples for geotechnical and chemical analysis of
deeper soils and allow in-situ testing (SPTs) to be undertaken to allow foundation design, and allow
the installation of gas and groundwater monitoring wells;

rotary coring to assess the deeper conditions at proposed bridge abutments;
Cone Penetration Testing (CPT) to assess settlement of the bridge approach embankments;

gas and groundwater monitoring installations to allow gas concentrations and groundwater levels to
be monitored;

gas concentration and groundwater level monitoring;
geotechnical testing of soils and rock; and
contamination analyses of soil and groundwater.

This Executive Summary forms part of Hydrock Consultants Limited report number R/151171/003 (Issue 2) and should not be
used as a separate document.

Hydrock Consultants
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1.0

11

1.2

1.3

1.4

INTRODUCTION
Terms of Reference

In 2015, Hydrock Consultants Limited (Hydrock) are commissioned by Ashfield Land (the Client)
to undertake a Desk Study and ground investigation works in relation to a proposed Strategic
Rail Freight Interchange (SRFI) near the village of Milton Malsor, Northamptonshire. The
development proposals include a number of infrastructure improvements including the layout of
junction 15A of the M1 motorway on the southern side of Northampton. The junction includes
north and southbound links between the M1 and the A43 as well as access to Northampton
Service Area on the M1. A Site Location Plan (drawing 151171/D011) is provided at Appendix A.

It should be noted that the site area as indicated in this report was correct at the time of the
desk study commission, walkover and writing, but has since changed. As this desk study covers
a wider area than the current site boundary, no changes to the desk study have been included.

Objectives

The objectives of this investigation are to assess the readily available information on the likely
ground conditions at the site.

Scope
The scope of work for this commission comprises:

e adesk study and site walk-over reconnaissance to determine the nature of the site and its
surroundings including current and former land uses, geology, hydrogeology, hydrology and
geo-environmental data; and

e reporting on findings.

See Appendix E for detailed reporting methodology.
Approach

The work has been carried out in general accordance with recognised best practice as detailed in
guidance documents such as the CLR 11 Model Procedures (Environment Agency 2004). The
technical details of the approach and the methodologies adopted are given in Appendix E.

A recognised phased approach has been followed and this Phase 1 desk study and walk-over
provides a preliminary assessment of the site conditions and the important factors that may
require further investigation to reduce uncertainty. Recommendations for further work are
listed in Section 6.0.
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2.0

2.1

2.2

PRELIMINARY INVESTIGATION (PHASE 1 STUDY)

A number of desk study sources have been used to assemble the following information,
including a proprietary environmental data report which has been obtained for the site (dated
19* June, 2017) and is presented in Appendix D.

Site Referencing

The site is referenced in Table 2.1.

Table 2.1: Site Referencing Information

Item Brief Description

Site name Rail Central, Milton Malsor, Junction 15A Improvements.

Site location and grid The main development site is located at to the south of the village of Milton Malsor,
reference Northamptonshire. This report relates to proposed infrastructure improvements to

Junction 15A of the M1 motorway. The junction is located on the southern side of
Northampton at National Grid co-ordinates 472730E, 257180N. Proposals cover a
number of surrounding land parcels under various ownership.

A site location plan is provided in Appendix A (Drawing C151171/D011).
Site Description and Walk-Over Survey

A walk-over survey was undertaken on 19" June, 2017 to visually assess potential hazards and
receptors. A basic site description is resented in Table 2.2 and selected walk-over photographs
are presented in Appendix B. Photographs of the most important observations made during the
walkover are provided at Appendix B and their locations indicated on drawing 151171/D012 at
Appendix A.

Table 2.2: Site Description

Item Brief Description

Site access The site is accessed off spurs on the existing roundabouts on the northern and southern
sides of the motorway junction. Land in the southwest is accessed via a track from the
village of Rothersthorpe.

Site area Approximately 72 ha.

Elevation, topography The area generally slopes from south to north, with lower ground along the northern,
and any geomorphic western and eastern edges associated with watercourses. Levels range between
features approximately 70m OD and 80m OD sloping from north to south.

Hydrock Consultants 2
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Item

Brief Description

Land Ownership

Land within the proposed highway improvements boundary is under the ownership of a
number of parties:

e Travis Perkins (Properties) Limited

e Colin Geoffrey Clayton and Embark Services Limited;
e  Mickleton Limited;

e F.J. Robinson and J. M. Beesley;

e Aviva Life and Pensions UK Limited;

e Highways England;

e Canal and Rivers Trust; and

e Blue Boar Motorways Limited.

The locations of the various land parcels are shown on the appended drawing, reference
1692-7728/000507 (TerraQuest Limited)

Present land use

Land consists of infrastructure (M1 motorway, A43 dual carriageway and the Grand Union
Canal), agricultural land, and open land of no specific use (Travis Perkins and Aviva
parcels).

There are four bridges on site, two carrying the M1 over the canal and A43, and two
carrying slip roads over the canal.

The Travis Perkins parcel includes derelict structures and a number of stockpiles of
material. In addition, there are stockpiles of material on an area of the Mickleton land to
the south of the M1.

There is a farm (Shepherd’s Lodge) in the east of the site. The buildings appeared in a
relatively poor state of repair, albeit still in use to some extent.

The Grand Union Canal incorporates a flight of locks along the section within the site
area. The canal and tow path are used for leisure purposes. The canal passes under the
M1 under a bridge immediately north of the bridge carrying the M1 over the A43, with a
lock present directly under the motorway bridge.

Vegetation

There are densely wooded areas on land between the M1 carriageway and the slip roads.
There is an area of relatively dense woodland within the Mickleton Land immediately to
the west of the Grand Union Canal on the southern side of the M1. Elsewhere, trees are
predominantly confined to field boundaries.

General site sensitivity

Generally the site is of low environmental sensitivity.

Site boundaries and
surrounding land

Surrounding land is rural, with land to the north encroaching on to Northampton and to
the southwest on the village of Rothersthorpe.

2.3 Site History

A study of historical Ordnance Survey maps (Appendix C) has been undertaken to identify any
former land uses at the site and surrounding areas which may have geotechnical or geo-
environmental implications for the proposed development and is summarised in Table 2.3.

Table 2.3: Key Features from Historical Mapping

Map Editi . .
ap tdition Key Features on Site Key Features off Site
and Scale
1883 - 1884: The site is essentially open farmland. The A brickworks is present approximately 750m to
1:10,560 London and Northwestern Railway crosses the the southwest.
Hydrock Consultants 3
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Map Edition . .
p ECitt Key Features on Site Key Features off Site

and Scale

site orientated north-south approximately

coincident with the present day A43.

Ham Farm is shown in the northeast of the site

in the present day Travis Perkins parcel (Milton

Ham).
1900 A spring is shown in the west of the site A gravel pit is shown approximately 500m to the
1:10,560 adjacent to the small area of trees. south.
1938 Little significant change. A sand pit is shown approximately 450m to the
1:10,560 south.
1958 Little significant change. The brickworks to the southwest is no longer
1:10,560 marked, although earthworks or clay pits are

still shown.

1965 The M1 is now shown crossing the site. The A sewage works is shown approximately 450m
1:10,560 location of the present day services is marked to the east.

as a maintenance depot.
1968 Little significant change. An oil depot is marked at the site of the former
1:10,560 brick works. A transport depot is shown where

the sand pit was located 450m to the south.

1980 The railway is marked as dismantled. Little significant change.
1:10,000
1981 Little significant change. A sand pit is shown approximately 50m from
1:10,000 the southwest of the site.
1993 The A43 is now marked on the route of the Little significant change.
1:10,000 former railway. The road is single carriageway.
2002 The A43 is now shown as dual carriageway. The sand pit 50m to the southwest is marked as
1:10,000 disused.

It is apparent from aerial photography available on the internet that an area of the Mickleton
land parcel adjacent to the southern roundabout has been used in the past as a construction site
compound. This is likely to relate to works on either the M1 or A43.

In summary, the canal and the London and Northwestern Railway were present on site prior to
the earliest available mapping. Other areas have predominantly remained as farmland until the
construction of the M1 in the mid-1960s. The A43 was constructed on the former railway in the
early 1990s, with subsequent work to dual the route taking place in the late 1990s and early

2000s.

Since the last available mapping, Ham Farm has been demolished although demolition arisings
remain on site. It is apparent that topsoil has been removed from an area in the north of the
Ham Farm land parcel, with material stockpiled adjacent to the excavations. It is anticipated
that the stockpiles are of the topsoil removed from the site surface. However, at the time of
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the walkover the stockpiles were vegetated and therefore it was not possible to determine with
certainty what the stockpiled material consists of.

A number of smaller stockpiles are present on the Mickleton Land which are likely to be arisings
from the former construction compound. Aside from the stockpiles, this field consisted of open
grassland, with some fencing remaining as a legacy of the construction compound.

The surrounding land uses have included potentially contaminative activity including a sewage
works, an oil depot and sand and landfilling of former sand pits. Given the proximity of the oil
depot and sewage works relative to the site, it is unlikely significant impact has occurred. There
is a possibility that ground gas could migrate to site from the nearby landfills where they have
been infilled with organic or putrescible material. Whilst this may be significant for
development of a building it is unlikely to be of concern in relation to the proposed highway

improvements.

2.4  Unexploded Ordnance/Bombs
In general accordance with CIRIA Report C681 (Stone et al 2009) non-specialist UXO screening
exercise has been carried out for the site. There is no indication of former military use from the
desk study. Screening against the Zetica regional bomb risk map (Northamptonshire) indicates
the site to be in an area where the bomb risk is low. A copy of the map is presented in Appendix
D.
Since the available records of aerial bombing are interpreted by Zetica as low bomb risk, this
suggests no further consideration of UXO is required.

2.5 Geology

The general geology of the site area is shown on the 1:50,000 geological map of Towcester
(Sheet 202) and is summarised in Table 2.4.

Table 2.4: Geology

Location Age Stratigraphic Name Description

Strip through Recent Alluvium Normally consolidated sandy clay.

centre/west of the site

and eastern edge

Southern edge of site. Pleistocene Glaciofluvial Deposits | Sand and gravel.

Majority of site Pleistocene Glacial Till Over consolidated gravelly clay with associated
sand and gravel deposits.

Majority of site Jurassic Whitby Mudstone Dark grey, fossiliferous mudstone and siltstone

Formation with fine grained sandstone beds and

fossiliferous limestones.

Strips along west and Jurassic Marlstone Rock Sandy, ooidal, ferruginous limestone with shell

eastern sides of the site Formation fragments.

Strips along west and Jurassic Dyrham Formation Pale to dark grey, silty, sandy mudstone

eastern sides of the site weathering to a yellow clay.
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2.6

2.7

The solid geology over the majority of the site consists of Whitby Mudstone. In the centre and
east of the site, the older Marlstone Rock and Dyrham Formation outcrop in the watercourse
channels. Alluvium is present along the watercourse channels, Till across the majority of the
north and centre of the site and Glaciofluvial Deposits at the southern end of the site. There are
small areas in the east, west and centre of the area where drift is absent.

Made Ground is anticipated to be present at the site as a legacy of the construction of the
various infrastructure elements, beginning with the canal and in turn the railway, the M1 and
the A43. In general the Made Ground is likely to consist of reworked natural soils, however
imported materials may be present, for example slag which was commonly used in construction
of railway embankments.

Mining or Mineral Extraction

Mineral extraction has been undertaken in the general area, including the brick works, gravel pit
and sand pits to the south and southwest of the site. The pits are shown on recent OS maps as
‘disused’. There is no known mineral extraction within the site itself. The sand and gravel pits
are associated with the Glaciofluvial Deposits which are present only at the southern edge of the
M1 Junction 15A improvements site.

The walkover suggests some topsoil may have been removed or excavated and stockpiled at the
Travis Perkins land parcel.

Hydrogeology

The aquifer designations given in Table 2.5 are based on the Environment Agency interactive
aquifer designation map.

Table 2.5: Hydraulic Characteristics of Strata

Aquifer

Stratum . .
Designation

Hydraulic Characteristics

Made Ground Unclassified The Made Ground is likely to be limited in extent and therefore received
no formal classification. Generally it would be anticipated to consist of
either low permeability reworked natural clays, or coarse soils used in
the construction of infrastructure, which in turn would be drained to
local surface waters. No significant volumes of water is anticipated to
be stored within Made Ground.

Alluvium Secondary A The Alluvium is likely to consist of low permeability clay, possibly
overlying a basal sand and gravel bed, or with discrete layers of sand. As
such, lateral permeability is likely to be greater than vertical
permeability. Groundwater within the Alluvium is likely to be in
hydraulic continuity with the adjacent watercourses.

Glaciofluvial Secondary A The Glaciofluvial Deposits are likely to be coarse in nature and
Deposits permeable both laterally and vertically.

Glacial Till Secondary Dominated by low permeability clay which is interbedded with
(undifferentiated) moderate to high permeability layers of sand with occasional gravel;
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Aquifer . A
Stratum qu'l . Hydraulic Characteristics
Designation
overall, this unit is likely to be anisotropic in nature with horizontal
permeability greater than vertical permeability (i.e. kh>kv).

Whitby Mudstone | Non productive The Whitby Mudstone is likely to be of low permeability both laterally
and vertically. Locally, lateral permeability may be increased due to
limestone bands or fissuring.

Marlstone Rock Secondary A The Marlstone Rock is likely to consist of fractured limestone with

Formation significant permeability, both laterally and vertically. As the deposits of
Marlstone Rock are typically a few metres in thickness under and
overlain by relatively low permeability deposits, this unit is likely to be
confined and groundwater within it may be under subartesian pressure.

Dyrham Secondary Overall the Dyrham Formation is likely to be of low permeability. Beds

Formation (undifferentiated) of sand may be present within the Dyrham Formation which may
increase the permeability, overall the lateral permeability is likely to be
greater than the vertical permeability.

2.8

The site is not within a within a groundwater Source Protection Zone (SPZ). There are no
licensed groundwater abstractions within 1000m of the site.

The majority of the site is covered by soils of high leaching potential.
Hydrology and Flooding

The surface water features in the vicinity of the site are listed in Table 2.6 and, where
appropriate, are marked on the Site Zonation Plan in Appendix A.

Table 2.6: Surface Water Features

Feature Location Relative to Site

Grand Union Canal On site, west of A43.

Tributary of Wootton Brook On site, west of A43 and Grand Union Canal.
Milton Malsor Brook On site, eastern side.

Wootton Brook Immediately adjacent to northern edge.
River Nene 1130m to the north.

There is one surface water abstractions for spray irrigation within 1000m of the site. This occurs
upstream on the Wootton Brook and is therefore does not constitute a potential receptof from
the perspective of contaminated land.

The desk study information indicates the majority of the boundary area of the Junction 15A
improvements is in Flood Zone 1 (with low probability of flooding). However, areas of the north
and east of the site are in Flood Zones 2 and 3 (with moderate and high probability of flooding
respectively).
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2.9

2.10

2.11

2.12

2.13

The environmental data report indicates a high risk of groundwater flooding to surface. This is
likely to relate to the floodplain areas and associated Alluvium.

No further consideration of flood risk is undertaken in this report. Specialist flood risk advice
should be sought with regards to drainage and flooding.

Waste Management and Hazardous Substances

Land immediately to the southeast of the site is registered by the Environment Agency as a
former landfill site. The site was operated by Weldon Plant and received non-biodegradable
wastes. The closure date is not reported.

The former sand pit located 50m to the west of the site is recorded as a former landfill operated
by Mixconcrete Aggregates Limited and receiving inert waste. The last date of operation is listed
as July 1986. A further historical licence is reported for land immediately to the west of the land
pit, approximately 170m from the site. The licence covered deposition of inert waste, liquid
waste and sludge and was surrendered in 1979.

There are no waste treatment, transfer or disposal sites within 500m of the site.
Previous Evidence of Known Contamination Events

There are no pollution incidents recorded on site. There are four minor incidents recorded in
the environmental data report as having occurred within 500m of the site. These are considered
unlikely to have had any impact on the site.

Natural Soil Chemistry

Information contained within the environmental data report (Appendix D) gives indicative
natural concentration values (estimated) for the natural soils at the site for a selection of
Contaminants of Potential Concern (CoPC). These have been reproduced in Table 2.7 below.

Table 2.7: Natural Soil Chemistry

Element Arsenic Cadmium Chromium Lead Nickel
Concentration (mg/kg) 15-25 <1.8 60 - 120 <100 15-45
Radon

The radon risk has been assessed by reference to the Indicative Atlas of Radon in England and
Wales (Miles et al 2007) and Annex A maps in BR 211 (Scivyer 2007). This indicates that the site
is in a Radon Affected Area where 1-3% of homes are above the action level and no radon
protection measures are required for new buildings at this location in line with current guidance.

BGS Borehole Archive

A number of borehole logs from the BGS archive have been reviewed and indicate the following.

Hydrock Consultants 8
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e SP75NW171, located at Milton Ham (Travis Perkins parcel), drilled to a depth of 5.5m. The
borehole recorded Made Ground consisting of soil and brick rubble to 0.8m, Glacial Till to
5.0m and Whitby Mudstone (Lias Clay) to 5.5m.

e SP75NW957, located at the eastern end of Milton Ham adjacent to the Milton Malsor
Brook, recorded sandy slightly gravelly clay (probably Glacial Till) to 2.7m, stiff silty clay with
selenite crystals to 5.1m, a band of limestone to 5.3m, and stiff silty clay with selenite
crystals to the base of the borehole at 8.0m. The silty clay is anticipated to be the Dyrham
Formation based on geological mapping.

e SP75NW264, located adjacent to the Grand Union Canal and the Aviva Land, recorded silty
and sandy slightly gravelly clay Alluvium to 2.5m, clay with ironstone gravel and fossils to
4.0m interpreted to be the Marlstone Rock, and laminated silty clay with pyrite to 10.0m,
interpreted as the Dyrham Formation.

e SP75NW419, located adjacent to the canal overbridge on the northbound slip road,
recorded soft becoming stiff, sandy slightly silty clay to 2.7m, interpreted as either Alluvium
or Glacial Till, Glacial Till consisting of firm and stiff gravelly clay with bands of silt, sand and
gravel to 10.8m, and clayey silt to 15.5m, interpreted as Whitby Mudstone.

e SP75NW426 located adjacent to the canal overbridge on the southbound slip road,
recorded soft to firm gravelly clay with organic remains to 1.6m interpreted as Alluvium, a
basal Alluvial gravel bed to 1.8m, stiff gravelly clay to 2.55m interpreted as Glacial Till, and
stiff silty clay with occasional fossil remains to the base of the borehole at 12.0m,
interpreted as Whitby Mudstone.

e SP75NW455 (trial pit), located on the route of the A43 approximately level with the minor
road to rothersthorpe, records Made Ground consisting of clay and sand fill with pockets of
ash to a thickness of 2.5m, relict topsoil to 2.8m overlying Glaciofluvial Sand and Gravel to
the base of the pit at 4.0m.
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3.0 PRELIMINARY CONCEPTUAL SITE MODEL

3.1  Physical Setting
The preliminary ground model of the site is the basis of the understanding of the ground
conditions that will inform the geo-environmental exposure model and the geotechnical hazard
assessment.
The site is broadly characterised by Jurassic geology, predominantly of Whitby Mudstone, and
two approximately south to north flowing tributary streams of the River Nene, which expose
older Jurassic units consisting of the Marlstone Rock and Dyrham Formation along shallow valley
features. Deposits of Alluvium are present along the valley bottoms aligning the streams.
Elsewhere, Glacial Till is present over the majority of the site, with the exception of the southern
end which is overlain by Glaciofluvial sand and gravel.
The site has been extensively developed in terms of infrastructure but has remained as
agricultural land elsewhere. Infrastructure consists of the canal, formerly a railway, now the
A43, and the M1 and associated service station. The various infrastructure elements converge
at Junction 15A, including the canal which is carried under the motorway infrastructure via
bridges.
There are a number of stockpiles of material on site including demolition arisings and, probably,
topsoil.
There are several landfilled sand pits adjacent to the southern end of the site. These primarily
received inert materials, according to the terms of the licences.
The main details of the site and potential hazards are summarised on the Site Zonation Plan
(Appendix A).

3.2  Geo-environmental Exposure Model
The preliminary exposure model is used for geo-environmental hazard identification and
establishing potential contaminant linkages based on the contaminant-pathway-receptor
approach.

3.2.1 Potential Contaminants

For the purpose of this assessment the potential contaminants have been separated according
to whether they are likely to have originated from on-site or off-site sources.

Potential On-Site Sources of Contamination
e  Made Ground possibly including metals, metalloids, asbestos, PAH and petroleum
hydrocarbons.

e  Demolition arisings including metals, metalloids, PAH and asbestos.

e  Material in the existing buildings at Shepherd’s Lodge including metals, metalloids, PAH and
asbestos.

Hydrock Consultants 10
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3.2.2

3.2.3

3.24

e  Elevated metals within natural soils.

Potential Off-Site Sources of Contamination

e Adjacent landfills consisting of infilled sand pits.
e  Petroleum hydrocarbons from filling stations at the service area.

Potential Receptors

e Development end use (buildings, utilities and landscaping).

e  Surface waters.

e  Groundwater (Secondary Aquifers)

It should be noted that health and safety risks to site contractors and maintenance workers have
not been assessed during these works and will need to be considered separately.

Potential Pathways

e Humans: ingestion, skin contact, inhalation of dust and outdoor air.

e  Plant life: root uptake.

e  Surface water: overland flow.

e  Surface water: drainage discharge.

e  Surface water: base flow from groundwater.

Summary of Potential Contaminant Linkages

Table 3.1 lists the plausible contaminant linkages which have been identified. These are

considered as potentially unacceptable risks in line with guidelines published in CLR 11 and
additional risk assessment is required.

Linkages has been assessed in general accordance with guidance in CIRIA Report C552 (Rudland
et al 2001) but with the addition of a ‘no linkage’ category. More details are given in Appendix E
including descriptions of typical examples of probability and consequences.

It should be noted that whilst the risk assessment process undertaken in this report may identify
potential risks to site demolition and redevelopment workers, consideration of occupational
health and safety issues is beyond the scope of this report and need to be considered separately
in the Construction Phase Health and Safety Plan.

Consequence

product | Severe Medium Mild Minor
Z High Likelihood Very high risk Moderate risk Low risk
g Likely Moderate risk Low risk Very low risk
2 Low Likelihood Moderate risk Low risk Low risk Very low risk
Unlikely Low risk Very low risk Very low risk Very low risk
No Linkage No risk
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Table 3.1: Exposure Model — Preliminary Risk Assessment of Source-Pathway-Receptor Contaminant Linkages

Possible Receptor(s . .
Source(s) ptor(s) Probability Consequence | Risk Level | Comments

Pathway(s)

Ingestion,

inhalation or

direct contact.

Inhalation of End users of the site.

fugitive dust. Neighbours Whilst it is likely that these sources of contamination exist on site, the
Metals, metalloids, PAH Leaching . . development proposals relate to infrastructure improvements which have limited

Groundwater and Likely Mild Low . . .

and asbestos present through ossible abstractors scope for exposing receptors to linkages in the long term.
within the Made Ground, unsaturated P . ' Construction works will be considered separately under Risk Assessments and
demolition arisings or zone. Aquatic ecosystems. Method Statements prepared by the Contractor appointed to undertake the work.
stockpiled materials on Surface run-off, Surface water and
site base flow from possible abstractors.

contaminated

groundwater.

Root uptake. Landscape planting. Likel Mild Lo ) ) . ) ) o .

P pe planting IKely : W Landscaping to be designed by a specialist taking soil chemistry into consideration.

Ingestion,

inhalation or

direct contact. End users of the site.

Inhalation of Neighbours. Likely Minor Very low
Metals, metalloids, PAH fugitive dust. It is not known at this stage whether proposals would necessitate demolition of
and asbestos present Shepherd’s Lodge. Metals, metalloids, PAH and asbestos present within existing
within existing buildings buildings can be removed safely at the demolition stage.

Landscape planting. . . Very low
Root uptake. pep & Likely Minor ¥
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Possible Receptor(s o .
Source(s) L Probability Consequence Risk Level | Comments
Pathway(s)
Ingestion,
inhalation or
direct contact.
Inhalation of End users of the site.
fugitive dust. Neighbours.
i Groundwater and
Leaching . S . The site includes a motorway service station and major trunk road, therefore it is
through possible abstractors. | Low likelihood | Medium Low ) ) . oy )
Oreanic chemicals in the nsaturated i possible that organic contaminants are present within the Made Ground. Organic
Magde Ground uQ:Z urate Aquatic ecosystems. contaminants are (if present) likely to be present as discrete plumes as opposed to
’ zone. Surface water and pervasive contamination. There is no documentation of any spills or ongoing
Surface run-off, | possible abstractors. contamination issue as having taken place.
base flow from
contaminated
groundwater.
Root uptake. Landscape planting. o .
Low likelihood | Medium Low
. . . Direct contact Plastic etc. building Any plumes of organic contamination present are likely to be removed or
Organic chemicals in the . I . . . . .
Made Ground or contact with products Low likelihood | Medium Low remediated during the development works. Post construction concentrations of
’ vapours. (degradation). organic contamination are unlikely to pose a significant vapour risk.
Sulphates present in the .
. Direct contact . . . .
Made Ground, Whitby . . . . . Design sulphate class for concrete to be assessed in accordance with BRE Special
with dissolved Buried concrete. Likely Severe High .
Mudstone and Dyrham Digest 1 (2005).
. sulphates.
Formation
Asbestos fibres from End users of the site. | Low likelihood | Medium Low Proposals will not create any significant exposure pathways for end users.
asbestos-containing Fugitive dust There are no densely populated areas immediately surrounding the site.
materials in the Made ’ Neighbours. Low likelihood | Medium Low Normal construction practice for controlling dust emission will mitigate temporary
Ground exposure during construction.
Fugitive dust. End users of the site. | Low likelihood | Medium Low Asbestos may be present in old buildings.
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Possibl R t
Source(s) AR SCCEEIAE Probability Consequence Risk Level | Comments
Pathway(s)
Asbestos fibres from Removal will be required. However, removal under controlled conditions should
asbestos-containing Neighbours. Low likelihood | Medium Low limit off-site emissions
materials in the buildings.
End users of new
buildi . .
ol hmg.s i No linkage No linkage No linkage
(asp y.X|a ton or The Made Ground and Alluvium may be a source of ground gases, albeit
explosion). significant gas concentrations associated with such materials would not be
. anticipated. There nearby off-site landfills to the south of the site.
. Users of off-site o . .
Elevated concentrations . Gases are not significant to the proposed infrastructure improvement.
. . properties . .
of ground gases (methane | Migration L No linkage No linkage No linkage
L . (asphyxiation or
& carbon dioxide) from through soils or losion)
biodegradable matter in groundwater to explosion).
the Made Grounfi, indoor air. New buildings The Made Ground and Alluvium may be a source of ground gases, albeit
Alluvium or off-site source . . L . . . .
(damage by No linkage No linkage No linkage significant gas concentrations associated with such materials would not be
explosion). anticipated
Neighbouring
properties (damage Unlikely Severe Low
by explosion).
Migration BR 211 (2007) radon advice indicates no radon protection measures are required,
Rad through soils or End users of new No link ) No link but considering the site is in a Radon Affected area (1-3%) consideration should be
adon groundwater to | buildings. 0 linkage No linkage 0linkage given to basic protection measures.
indoor air. Gases are not significant to the proposed infrastructure improvement.
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3.3  Geotechnical Hazard Identification
Potential geotechnical hazards based on the expected ground conditions are listed below.

e  Flooding - the site is within a known flood plain.

e  Low strength, compressible ground — excessive settlement of foundations, roads and
infrastructure elements.

e  Attack of buried concrete by aggressive ground conditions — the development site may
contain unknown Made Ground and potentially sulfate bearing soils. The Whitby Mudstone
and Dyrham Formation are known to be high in naturally occurring sulphates and may have
influenced local superficial deposits.

e Shrink / swell of clay — settlement / heave of foundations when located within the influence
of trees and vegetation.

e  Running sands and shallow groundwater, leading to difficulty with excavation due to trench
collapse.
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4.0 DESKSTUDY CONCLUSIONS

Table 3.1 is a summary of the geo-environmental risks identified and the overall risk associated
with the site has been designated using qualitative judgement according to the risk categories

given in Table 4.1.

Based on historic land uses and its current operational use, the overall risk from land
contamination at the site is considered to be low for the current development, and low for the
proposed Junction Improvements, but would need to be confirmed by appropriate intrusive
investigation, testing and assessment.

It is considered that it is unlikely that the site would be classified as Contaminated Land under
Part 2A of the EPA 1990.

Table 4.1: Assessed Overall Risk Categories for the Site from Land Contamination

Risk Category

Definition

Very High Risk

A significant contaminant linkage, including actual evidence of significant harm or significant possibility
and significant harm, is clearly identifiable at the site (e.g. from visual or documentary evidence) under
current conditions, with potential for legal and/or financial consequences for the site owner or other
Responsible Person. Remediation advisable based on acute impacts being likely. Immediate action
should be considered.

High Risk

A contaminant linkage is identifiable at the site under current and future use conditions. Although likely,
there is no obvious actual evidence of significant harm or significant possibility and significant harm under
current conditions. Extent of risk is therefore subject to confirmation by investigation and risk
assessment and most likely to be deemed significant. Realisation of the risk is likely to present a
substantial liability to the site owner or other Responsible Person. Remediation required for
redevelopment and may also be required under Part 2A for existing receptors.

Moderate Risk

A contaminant linkage is identifiable at the site under current and future use conditions. However, it is
not likely to be a significant linkage under current conditions. It is either relatively unlikely that any such
harm would be severe, and if any harm were to occur it is more likely, that the harm would be relatively
mild. Actual extent of risk subject to confirmation by additional investigation and risk assessment and
most likely to lie between no possibility of harm (under current conditions) and significant possibility of
significant harm (under conditions created by new use). Remediation may be required for
redevelopment.

Low Risk

Potential pathways and receptors exist but history of contaminative use or site conditions indicates that
contamination is likely to be of limited extent and below the level of possibility of harm. It is unlikely that
the site owner or other Responsible Person would face substantial liabilities from such a risk.
Precautionary investigations and risk assessment advisable on change of use. Any subsequent remedial
works are likely to be relatively limited.

Very Low Risk

No contaminant linkage likely to exist under current or future conditions, but this cannot be completely
discounted. If harm is realised, it is likely at worst to be mild or minor. Site not capable of being
determined under Part 2A where the Local Authority inspects the site. Precautionary investigations and
risk assessment advisable on change of use. Otherwise no further action recommended.

No Risk

No contaminant linkage exists.

Hydrock Consultants
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5.0

5.1

5.2

UNRESOLVED ISSUES, UNCERTAINTIES AND LIMITATIONS
Site-Specific Comments

The Phase 1 investigation has highlighted a number of issues that require intrusive investigation
and assessment to inform the design of the proposed development. The main risks are in the
ground conditions, specifically the extent and depth of the soft, compressible Alluvium and the
presence of sulphates in the Whitby Mudstone and Dyrham Formation (and possibly the
superficial deposits also).

It will be necessary to undertake intrusive work prior to finalising the designs of the
infrastructure elements. However, it can be reasonably assumed that piled foundations will be
required for the new bridges.

It should be noted that the site area as indicated in this report was correct at the time of the
desk study commission, walkover and writing, but has since changed. As this desk study covers
a wider area than the current site boundary, no changes to the desk study have been included.

Works will have to be undertaken in accordance with Highways England design procedures,
including preparation of a Ground Investigation Report (GIR) and Geotechnical Design Report
(GDR) in accordance with HD22/08. The Canal and Rivers Trust will also require consultation
with regard to any engineering works proposed in the vicinity of the Grand Union Canal.

General Comments

This report details the findings of work carried out in June 2017. The report has been prepared
by Hydrock on the basis of available information obtained during the study period. Although
every reasonable effort has been made to gather all relevant information, all potential
environmental constraints or liabilities associated with the site may not have been revealed.

The report has been prepared for the exclusive benefit of Ashfield Land and those parties
designated by them for the purpose of providing geotechnical and geo-environmental
recommendations for the site. The report contents should only be used in that context.
Furthermore, new information, changed practices or new legislation may necessitate revised
interpretation of the report after the date of its submission.

Information provided by third parties has been used in good faith and is taken at face value;
however, Hydrock cannot guarantee its accuracy or completeness. It is assumed that previous
reports provided have been assigned to the Client and can be relied upon. Should this not be
the case Hydrock should be informed immediately as additional work may be required.

The work has been carried out in general accordance with recognised best practice. The various
methodologies used are explained in Appendix E. Unless otherwise stated, no assessment has
been made for the presence of radioactive substances or unexploded ordnance. Where the
phrase ‘suitable for use’ is used in this report, it is in keeping with the terminology used in
planning control and does not imply any specific warranty or guarantee offered by Hydrock.
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The preliminary risk assessment process may identify potential risks to site demolition and
redevelopment workers. However, consideration of occupational health and safety issues is
beyond the scope of this report.

Please note that notwithstanding any site observations concerning the presence or otherwise of
archaeological sites, asbestos-containing materials or invasive weeds such as Japanese
knotweed, this report does not constitute a formal survey of these potential hazards.

Any site boundary line depicted on plans does not imply legal ownership of land.
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6.0 RECOMMENDATIONS FOR FURTHER WORK

In order to confirm the actual risks to receptors and confirm the ground conditions with respect
to potential geotechnical and geo-environmental risks, an appropriate intrusive investigation will
need to be undertaken. Based on the current data, this site investigation is proposed to
comprise:

e the excavation of trial pits to allow collection of samples for geotechnical and chemical
analysis, to assess trench stability, over break potential, ease of excavation and allow soil
infiltration rate testing to be undertaken;

e cable percussive boreholes to allow collection of samples for geotechnical and chemical
analysis of deeper soils and allow in-situ testing (SPTs) to be undertaken to allow
foundation design, and allow the installation of gas and groundwater monitoring wells;

e rotary coring to assess the deeper conditions at proposed bridge abutments;
e Cone Penetration Testing (CPT) to assess settlement of the bridge approach embankments;

e gas and groundwater monitoring installations to allow gas concentrations and groundwater
levels to be monitored;

e gas concentration and groundwater level monitoring;
e geotechnical testing of soils and rock; and

e contamination analyses of soil and groundwater.
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Appendix A

Drawings

Drawings included in this report:

151171/D009 — Junction 15A Improvements, Geology Plan
151171/D010 — Junction 15A Improvements, Site Zonation Plan
151171/D011 — Junction 15A Improvements, Site Location Plan

151171/D012 - Junction 15A Improvements, Photograph Location Plan
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Appendix B

Site Walkover Photographs
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Figure 1: stockpiles of material in Travis Perkins land parcel at Milton Ham. The material appears to be
topsoil removed from an area in the north of the Travis Perkins land. The stockpiles are heavily
overgrown so this could not be confirmed.

Figure 2: Topsoil removed in the vicinity of the stockpiles.
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Figure 3: Demolition arisings at Ham Farm in the Travis Perkins land parcel at Milton Ham.

- -

Figure 4: demolition arisings on the southeast side of Junction 15A in the Mickleton land parcel. This
field was the site of a construction compound.
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Figure 5: Further stockpiled arisings or materials at the former construction compound.

Figure 6: Shepherd’s Lodge in the east of the site.
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Figure 8: View facing south from the same location showing the bridge carrying the northbound slip road
in the background.
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Figure 9: view facing south under the bridge carrying the southbound slip road.

Figure 10: Low lying ground on the Alluviual floodplain beyond the Canal on the southern side of the M1.
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