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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 Smithson Hill 

Site Name and 

Location 

Land at Hinxton, A1301, Hinxton, Cambridgeshire 

Proposed 

Development 

Agricultural Technology (Agri-Tech) Campus 

PHASE 1 (DESK STUDY + WALK-OVER) 

Current Land Use 

and Description 

The site covers approximately 240ha and is split into two distinct land areas.  The northwestern plot is 

the smaller of the two land areas and is located to the north of the A505 and to the west of the A1301 

and currently consists of a large agricultural field with copse and vegetation to the west.  The 

significantly larger southern land area is currently occupied primarily by agricultural land with Hinxton 

Grange and its gardens located near centrally on the main site with large areas of mature woodland in 

the east. 

The smaller northwestern site is generally flat and slopes down towards the west and the River Cam, 

which flowed northwards along the western boundary.  Elevations changed across the site range from 

approximately 29mOD in the east to around 23mOD in the west. 

The main southern site slopes down to the west towards the River Cam, some 500m west of this part 

of the site, with a change in elevation from approximately 66m on the eastern boundary adjacent to 

the A11 to around 27mOD on western boundary.  A minor valley feature, aligned near north to south, 

was noted in the northwestern corner of the main site.  A historic railway is present along the eastern 

boundary of the main site.   

Site History The main part of the site has primarily comprised open fields with some woodland since the late 1890s 

with Hinxton Grange, its grounds with some further dwellings and agricultural structures situated near 

centrally upon the main southern part of the site.   

The easternmost part of the site contains a railway embankment in the south and north and a cutting 

in the central part of the boundary.  However, this railway is very rapidly shown as disused and only in 

short operational use or never fully commissioned.   

A groundwater pumping station was present on the northern boundary of the site constructed in 1989. 

The smaller northern part of the site was located adjacent to Pampisford Mill (corn mill) which became 

disused in the 1950s and then works from the mid to late 20th Century.  Associated with the mill works 

a track and numerous small structures and hardstanding is shown within the extreme northern part of 

this part of the site.  These small structures are removed at a later date and a large copse planted in 

the northwestern part of the northern site.  The extreme southwestern corner of the northern site 

contained the former alignment of the A505 leading to Whittlesford Bridge, which was re-routed to its 

present alignment in the 1970s. 

Unexploded 

Ordnance 

Due to the close proximity of the site to RAF Duxford aerodrome and the potential for both RAF and 

Luftwaffe dropped ordnance, a specialist Explosive Ordnance Desk Top Study (DTS) has been obtained.   

The UXO DTS concluded that so far as reasonably practicable the risk level on site from UXO is low. 

Based on the findings and conclusions of the DTS it is recommended that no further risk mitigation 

strategy is required, apart from it being deemed prudent that an Explosive Ordnance Safety Briefing 

(toolbox) is given to all ground workers. 

Geology The available geological sources indicate the extreme western part of the northern site to be covered 

by a thin ribbon of Alluvium with the remainder of the northern site covered by River Terrace Deposits.  

The northern site and western/central part of the main southern site are indicated to be underlain by 

the solid geology of the Holywell Nodular Chalk Formation and in the eastern part by the New Pit Chalk 

Formation. 
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Made Ground is anticipated locally across this site due to the current developments in parts of the site. 

Mining or Mineral 

Extraction 

The site is not within an area of recorded underground mining.  However, surface excavations are 

recorded on site and within 500m of the site boundaries.  The on-site workings relate to the eastern 

railway cutting present on the main site.   

Off-site, the workings to the north and west, generally comprised sand and gravel pits and pond 

excavations. 

Ground Stability The majority of the site is directly underlain at shallow depth by strata associated with soluble 

deposits.  The Holywell Nodular Chalk Formation and New Pit Chalk Formation have the potential to be 

affected by solution features.  However, information presented in the desk study along with a review 

of the topographical and geological setting of the Hinxton site implies that these deposits are unlikely 

to be affected by such processes.  The historic railway cutting and embankment along the eastern 

boundary has small localised observed slope failures and has the potential to be unstable. 

The Alluvium reported to be present along the western boundary of the northern site may also be 

affected by moderate potential for compressible deposits.   

The coarse granular layer of the River Terrace Deposits in the northern site area, adjacent to the River 

Cam, have the potential for running sands. 

Hydrogeology The Holywell Nodular Chalk Formation and the New Pit Chalk Formation are classified by the 

Environment Agency as Principal aquifers with the overlying superficial Alluvium and River Terrace 

Deposits classified as Secondary A aquifers.   

The site is partially situated within a groundwater Source Protection Zone (SPZ) 1 relating to a potable 

water abstraction well adjacent to the northern boundary of the main site.  Surrounding the Zone 1 are 

is an SPZ2 and SPZ3.   

Hydrology The primary natural drainage feature present within the site area is the northwards flowing River Cam 

present on the western boundary of the northern site and approximately 1.1km west of the main 

southern site.  Numerous unnamed secondary and tertiary tributaries to the River Cam are also 

present to the north and east of the site.   

Flood Risk The site is not located within a recorded Flood Zone, however, a thin ribbon of land on the western 

boundary of the northern site is shown as a Flood Zone 2 (with a low probability of flooding with land 

to the west having a medium probability).    

The environmental data report indicates a negligible risk of groundwater flooding for the site as a 

whole, but with part of the northern site area indicated as low risk due to the presence of the adjacent 

River Cam.   

No further reference to flood risk is made in this report and the reader is referred to the specialist 

Flood Risk Assessment for further information. 
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Radon No radon protective measures are necessary according to current guidance. 

Natural Soil 

Chemistry (mg/kg) 

As <15-25; Cd <1.8, Cr 40-90, Pb <100, Ni 15-30. 

Geotechnical 

Hazards from Desk 

Study 

Potential geotechnical hazards based on the expected ground conditions are listed below. 

 Flooding – the extreme western part of the northern site is within a known flood plain. 

 Uncontrolled Made Ground – excessive settlement (creep and inundation settlement or differential 

settlement) of foundations, roads and infrastructure elements.  Generally anticipated to be a 

localised risk. 

 Low strength, compressible ground – excessive settlement of foundations, roads and infrastructure 

elements. 

 Attack of buried concrete by aggressive ground conditions – the development site may contain 

unknown Made Ground and potentially sulfate bearing alluvial soils.  

 Shrink / swell of clay – settlement / heave of foundations when located within the influence of 

trees and vegetation, associated with the Alluvium in the northwest of the site,  

 Running sands and shallow groundwater, leading to difficulty with excavation due to trench 

collapse associated with the River Terrace Deposits in the northeast of the site.  

 Slope / cutting instability - the eastern part of the main southern site contains a former railway 

alignment which comprises a deep cutting and two embankments.  Typical instability causes are 

inappropriate cutting at the toe or loading at the crest of marginally stable slopes / cuttings. 

Possible 

Contaminant 

Linkages of 

Moderate or 

Greater Risk Level - 

From Desk Study 

The possible pollutant linkages on an unremediated site determined by desk study and walkover are 

summarised below for risk levels of moderate or greater. 

Source(s) ◄  potential Impact on ► Receptor(s) 

Potential hotspots of elevated Metals, Metalloids, 

PAH in localised Made Ground and spoil heaps. 
End users of the site (Human Health). 

Localised petroleum hydrocarbons associated with 

point sources (tanks etc). 

Groundwater and possible abstractors. 

 

Asbestos fibres from insulation or asbestos-

containing materials on the surface or in the Made 

Ground. 

End users of the site (Human Health). 

Elevated concentrations of ground gases (methane 

& carbon dioxide) from biodegradable matter in 

the Made Ground and/or organic materials within 

the alluvial soils.  

From off-site infilled gravel and clay pits.   

Generation of natural carbon dioxide from the 

chalk stratum. 

End users of new buildings (asphyxiation or 

explosion). 

 

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 to moderate for a re-developed 

site, but would need to be confirmed by appropriate intrusive investigation, testing and assessment of 

the results of the investigation. 

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

of the EPA 1990.  

Based on the available desk study and walkover information, the following geotechnical issues need to 

be addressed in exploratory investigation: 
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 determination of the actual thickness, distribution and composition of the Made Ground present 

across the site;   

 identification of the actual ground conditions and natural strata present beneath the site and 

variation across the development area;   

 the identification and monitoring of the presence of groundwater. 

 collection of samples for geotechnical analyses to determine characteristics and provide design 

parameters for structural works. 

FUTURE CONSIDERATIONS 

Uncertainties and  

Limitations 

No site investigation works have been undertaken to date. 

The Phase 1 investigation has highlighted a number of issues that require intrusive investigation to 

inform the actual risks and the design of the development. 

No discussions have been held with the regulatory authorities and is subject to regulatory agreement. 

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 preliminary 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 and “diggability” and allow soil infiltration rate testing 

to be undertaken; 

 the undertaking of soil infiltration rate testing in accordance with BRE Digest 365 in order to inform 

the drainage design; 

 dynamic sampling in the northwestern part of the site and the areas of restricted access to allow 

collection of samples for geotechnical and chemical analysis of shallow soils and allow in-situ 

testing (SPTs) to be undertaken to assess density of sand and gravel and to allow foundation 

design, and allow the installation of gas and groundwater monitoring wells; 

 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 assess density of sand and gravel 

in the northwestern area to allow foundation design, and allow the installation of gas and 

groundwater monitoring wells; 

 TRL Dynamic Cone Penetration tests to correlate to CBRs for pavement design; 

 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/151760/002 (Issue 1) and should not be 

used as a separate document. 
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1.0 INTRODUCTION 

1.1 Terms of Reference 

In November 2015, Hydrock Consultants Limited (Hydrock) was commissioned by Smithson Hill 

to undertake a desk study at the site known as Land at Hinxton in Cambridgeshire.   

The site covers approximately 240ha and is split into two distinct land areas.  The northern plot 

is the smaller of the two and currently consists of a large agricultural field with vegetation to the 

west.  The significantly larger southern land area is currently occupied primarily by agricultural 

land with Hinxton Grange and its gardens located near centrally on the main site with large 

areas of mature woodland in the east.   

The proposed development is to comprise a new agricultural technology campus consisting of 

various laboratory, research, study and storage facilities and fields for trial planting of crops with 

associated new access roads, pathways and open spaces.  At the time of appointment the 

proposed development was at the inception stage and no fixed plans or layout for the site had 

been supplied. 

A site location plan (Drawing 151760-G001) is presented in Appendix A. 

1.2 Objectives 

The objectives of this desk study are to assess the readily available information on the likely 

ground conditions and establish the baseline conditions for the site.  The desk study will 

formulate a Preliminary Conceptual Model of geo-environmental site conditions, including a 

good preliminary understanding of the likely geological and hydrogeological conditions.   Key risk 

issues would be identified, including all pollution linkages that might be considered plausible, 

together with risks posed to future site users by ground gas, and risks to controlled waters from 

any contaminants which may be present in the shallow soils. 

1.3 Scope 

The scope of work for this commission comprises: 

• a desk study and site walkover 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 

• reporting on findings. 

See Appendix E for detailed reporting methodology. 

At the time of the walkover survey several privately owned plots of land within the near central 

Hinxton Grange complex were not available for access and were not included within the 

walkover survey.  However, where it was possible to view these areas from adjacent plots, 

comment is made. 
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1.4 Provided Information 

The following has been provided to Hydrock by Smithson Hill for use in the preparation of this 

report: 

• Survey Solutions. 18th August 2015. “Topographical Survey – Hinxton Grange”, Drawing No. 

16087se-01; 

• Sale of 502 Acres of Land at Hinxton, South of Cambridge Document, Folders 1 to 3; and 

• Terence O’Rourke Limited. October 2015. Land at Hinxton Project Plan. 

1.5 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 at the end. 
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2.0 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 

4th November 2015) and is presented in Appendix D.   

2.1 Site Referencing 

The site is referenced in Table 2.1. 

Table 2.1: Site Referencing Information 

Item Brief Description 

Site name Land at Hinxton. 

Site location and grid 

reference 

Off the A1301, Hinxton, Cambridgeshire, postcode for Hinxton Grange on site is CB10 

1RG. Approximate National Grid Reference 549846E 246816N. 

A site location plan is provided in Appendix A (Drawing 151760-G001). 

2.2 Site Description and Walk-Over Survey 

A walk-over survey was undertaken on the 10th November 2015 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. 

Table 2.2: Site Description 

Item Brief Description 

Site access Via the A1301 Hinxton, eastern side of the highway for the southern part of the site and 

off the western side for the northwestern part of the site. 

Site area Approximately 240ha. 

Elevation, topography 

and any geomorphic 

features 

The main southern site slopes down to the west towards the River Cam, some 500m to 

1100m west of this part of the site, with a change in elevation from approximately 66m 

on the eastern boundary adjacent to the A11 to around 27mOD on western boundary.  

A minor valley feature, aligned near north to south, was noted in the northwestern 

corner of the main site.  A dismantled railway was present on or close to the eastern 

site boundary comprising an approximately 3m to 12m high embankment in the 

northern and southern parts and a cutting around 3m to 14m deep in the central part of 

the eastern site boundary.   

The smaller northwestern site was generally flat and sloped down towards the west and 

the River Cam, which flowed northwards along the western boundary.  Elevations 

change across the site from approximately 29mOD in the east to around 23mOD in the 

west. 

No evidence of geomorphic features were noted during the walkover survey within the 

open field areas of the site, apart from the crest of the railway cutting sides in the 

eastern part of the main southern site some, where minor instability was noted. 
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Item Brief Description 

Present land use  At the time of the survey, both the main southern site and the smaller northwestern 

site were primarily used as agricultural fields for the planting and harvesting of crops 

with a beet crop or ploughed soils noted in most cases.  The southwestern field was in 

use for National Institute of Agricultural Botany (NIAB) trial plots for crops.   

The central part of the main site was occupied by Hinxton Grange, a large private estate 

comprising a country house with outbuildings, set within landscaped gardens and horse 

grazing.  Stables were present within the grounds with a ménage.  A tree lined asphalt 

surfaced driveway ran westwards from Hinxton Grange to the A1301 on the western 

site boundary. 

Further private residences were present adjacent to the eastern boundary of Hinxton 

Grange comprising detached dwellings with garages, sheds, livestock housing and an 

outdoor tennis court.  Several above ground heating oil tanks were observed within the 

residential properties. 

East of Hinxton Grange was a commercial premises, comprising offices and stores with 

car parking and external storage areas.  A diesel powered generator was noted adjacent 

to the main building. 

A groundwater pumping station and compound was present on the northern boundary 

of the main site, which was noted to contain water tanks, phosphoric acid tank, 

containers and an electrical transformer.  Two small timber compounds were also 

present along the northern boundary with manhole/service covers observed.   

In close proximity to the small timber compounds on the northern main site boundary a 

small collection of waste building materials was noted on the surface apparently 

comprising plaster with potential Asbestos Containing Materials (pACM). 

Within the southern part of the site a World War II Pillbox was present comprising a 

concrete structure with several openings. 

The southwestern corner of the smaller northwestern site contained a former gated 

entrance and track leading down to the River Cam with adjacent rough ground and 

scrub noted.  A relatively large spoil heap was noted close to the eastern boundary of 

the northern site with some possible fly tipping inside the eastern field entrance 

comprising bricks and soil with some poured concrete/asphalt. 

Several lines of overhead power cables were noted crossing both the northern and 

southern sites. 

Vegetation Significant sized areas of mature vegetation were present adjacent to Hinxton Grange 

and to the east called ‘Round Plantation’.  A dismantled railway present on the eastern 

boundary, comprising a cutting and embankments, was noted to also be well vegetated.  

The northwestern corner of the northern site area was noted to comprise a copse with 

semi-mature and mature trees.  The across the site were noted to be of various, 

primarily deciduous but occasionally coniferous, species ranging in height from 

approximately 3m to 20m. 

General site sensitivity The site is generally within a rural area with several settlements in close proximity and 

Hinxton Grange in the centre of the main site. 

A groundwater extraction well is present on site and the site is within a Groundwater 

Source Protection Zone (Zones 1 to 3). 

The site is reported as being within a Nitrate Vulnerable Zone.   

Site boundaries and 

surrounding land 

The boundaries of both the northwestern and southern sites were defined by a mixture 

of physical features comprising mature hedgerows, post and rail timber fencing, metal 

railings and palisade fencing. 
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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 Edition 

and Scale 
Key Features on Site Key Features off Site 

1877: 

1:2,500 

1877: 

 1:10,560 

The 1877 map sheets only cover the southern part of 

the main site and show it to be free from any 

notable features.  

No notable features are observed off-site on 

these map sheets. 

1886: 

1:2,500 

1885: 

1:10,560 

Site shown to comprise primarily open fields with 

Hinxton Grange and its grounds shown near 

centrally, accessed via a tree lined driveway off the 

main road to the west.  At the entrance to the 

Grange off the main road there is a lodge building 

shown.  A pair of semi-detached dwellings and New 

Farm is shown to the north of the Grange with small 

enclosures, and a series of small structure and 

enclosures to the east with a water pump depicted.  

Further pumps are shown within the Hinxton Grange 

complex. 

The eastern fields are shown and irregular shaped 

wooded area called ‘Round Plantation’.   

A cutting and embankment is shown along the 

eastern boundary, which cuts through the 

southeastern corner of the site.  This feature is 

denoted as an ‘old railway’   

The southwestern corner of the smaller northern site 

area is shown to contain a road crossing from east to 

west leading to Whittlesford Bridge in the west.  

Some woodland is shown in the western part of this 

site adjacent to the River Cam.   

Land surrounding the site generally shown as 

further agricultural land with wooded 

plantations.  ‘Railway Plantation’ is shown 

immediately north of the main site. 

‘Old Gravel Pits’ are shown to the west of the 

site, approximately 180m west of the site, on 

the opposite side of the River Cam.  A clay pit 

is shown some 850m west of the site. 

Pampisford Mill is shown adjacent to the 

northern building of the northern land area 

and is shown as a ‘Corn’ mill.   

1896-1903: 

1:2,500 

1896-1901: 

 1:10,560 

Railway embankment in the east shown to have 

several access points cut through to the field to the 

west. 

Some field boundary changes within the field 

to the south depicted. 

Further gravel pits shown approximately 

350m to 400m west of the northern land 

area. 

1919: 

1:10,560 

No significant changes noted on site. No significant changes noted within close 

proximity to site. 

1949-1960: 

1:10,560 

No significant changes noted on site. Pampisford Mill denoted as ‘disused’ from 

1952 onwards. 

1973-1977: 

1:10,560 

Additional structures and small enclosures shown 

adjacent to New Farm. 

 

New roundabout shown between the two 

sites, replacing the former highway cross 

roads.  New highway to the south of the 

northern land area crossing the River Cam via 

a new road bridge.  Original Whittlesford 

Bridge still shown. 
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Map Edition 

and Scale 
Key Features on Site Key Features off Site 

1979-1980: 

1:2,500 

1982: 

1:10,000 

New Farm on site is shown to contain seven round 

silos within the courtyard. 

The extreme northern part of the northern site, 

adjacent to Pampisford Mill, is shown to contain 

numerous small structures, possibly sheds or 

containers.  Associated trackway and hardstanding 

indicated adjacent to the small structures. 

Former roadway in the southwestern corner of the 

site is shown, however the original Whittlesford 

Bridge crossing over the River Cam is no longer 

shown. 

Road to the east is shown as the A11 and to 

have been widened with several 

embankments/cuttings and laybys indicated. 

Similarly the road to the west is shown as the 

A130 and the road to the north (A505) of the 

main site is shown to have embankments 

and laybys. 

The A130 now forms the eastern boundary 

of the northern site. 

A factory unit, works and petrol filling station 

is shown to the north of the northern site, off 

the A130. 

Further petrol filling station on the southern 

side of the A505, south of the northern site. 

Land west of the northern site developed 

with warehousing, a depot and hotel 

adjacent to the train station. 

1994: 

1:2,500 

2002-2014: 

1:10,000 

Small buildings to the east of Hinxton Grange are 

indicated to have been replaced by a single large unit 

set within hardstanding.  Tank denoted on site. 

New Farm to the north of Hinxton Grange indicated 

to have several new structures, replacing smaller 

structures. 

Lodge building on the western boundary of the main 

site no longer shown. 

Cambridge Water Company pumping station 

shown on the northern boundary of the main 

site. 

A130 renamed as the A1301. 

2002 map sheet shows fast food restaurant 

constructed on the roundabout between the 

two sites adjacent to the existing petrol 

filling station. 

In summary, the map evidence indicates that the site has primarily comprised open fields with 

some woodland since the late 1890s with Hinxton Grange and its grounds situated near centrally 

upon the main southern part of the site.  The ground to the north and east of Hinxton Grange 

become partially developed over the following years with New Farm, several detached and 

semi-detached dwellings, stables and commercial premises.  In the late 19th Century the 

easternmost part of the site was changed significantly with the construction of a railway 

embankment in the south and north and a cutting in the central part of the boundary.  However, 

this railway is very rapidly shown as disused and only in short operational use or never fully 

commissioned. 

A groundwater pumping station was present on the northern boundary of the site on mid-90s 

map sheet and a Cambridge Water Company plaque on the main pumping structure dates the 

installation to 1989. 

The smaller northern site was located adjacent to Pampisford Mill (corn mill) which became 

disused in the 1950s and then works from the mid to late 20th Century.  Associated with the mill 

works a track and numerous small structures and hardstanding is shown within the extreme 

northern part of this part of the site.  These small structures are removed at a later date and a 

large copse planted in the northwestern part of the northern site.  The extreme southwestern 

corner of the northern site contained the former alignment of the A505 leading to Whittlesford 

Bridge, which was re-routed to its present alignment in the 1970s.   



Smithson Hill  

Desk Study for Land at Hinxton 

R/151760/002  

  

 

Hydrock Consultants 7 

 

Areas to the north and west of the site were noted to contain several petrol filling stations and 

works/factory buildings which would considered as potentially contaminative former and 

current industries/land uses.   

Several backfilled former clay and gravel pits were also noted in the site vicinity, which could be 

a source of hazardous gas emissions.  However, the closest observed pit was at a distance of 

approximately 180m. 

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.  Screening against the Zetica regional bomb risk map 

(Cambridgeshire) indicates the site to be in an area where the bomb risk is low.   A copy of the 

map is presented in Appendix D.  However, the close proximity to the east of the site of RAF 

Duxford aerodrome and the potential for both RAF and Luftwaffe dropped ordnance has 

resulted in the procurement of a detailed site specific Explosive Ordnance Desk Top Study (DTS).   

A copy of the DTS is presented in Appendix F.  In summary, the UXO DTS concluded the site and 

surrounding area in the following points: 

• the site suffered from no recorded bomb strikes;  

• the bomb density for Cambridge is low; 

• there is a Y track in the southern area, its usage is unknown; 

• some military usage within the surrounding 1km, however none recorded for the site; 

• the area has a disproportionate amount of defensive structures, these are part of a 

defensive line established during the early part of World War II and would not have been 

used in anger; 

• the site has had no significant construction; and  

• so far as reasonably practicable the risk level on site from UXO is low. 

Based on the findings and conclusions of the DTS it is recommended that no further risk 

mitigation strategy is required.  However, it would be deemed prudent that an Explosive 

Ordnance Safety Briefing (toolbox) is given to all ground workers.  

2.5 Geology 

The general geology of the site area is shown on the 1:50,000 geological map of Saffron Walden 

(Sheet 205) and is summarised in Table 2.4.  

Table 2.4: Geology 

Location Age Stratigraphic Name Description 

On Site. 

(Northern Site) 

Quaternary Alluvium Normally soft to firm consolidated, compressible silty 

clay, but can contain layers of silt, sand, peat and basal 

gravel.  

On Site. 

(Northern Site) 

Quaternary River Terrace Deposits Sand and gravel, locally with lenses of silt, clay or peat. 
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Location Age Stratigraphic Name Description 

On Site, 

central parts, 

main site. 

At depth 

Northern Site. 

Cretaceous Holywell Nodular 

Chalk Formation 

Generally hard nodular chalks with thin flaser marls and 

significant proportions of shell debris in part. Base 

marked by the interbedded coloured marl and chalk 

succession characteristic of the Plenus Marls Member. 

On Site at 

depth and 

cropping in 

eastern parts. 

Cretaceous New Pit Chalk 

Formation 

Principally blocky, white firm to moderately hard chalk 

with numerous marls or paired marl seams. Flint occurs 

sporadically in the upper part in the deeper basin areas of 

the Southern Province.  

Some localised Made Ground is anticipated across the site area, where previous and current 

development has been noted in the desk study. 

2.6 Mining or Mineral Extraction 

The site is not within an area of recorded underground mining.  However, surface excavations 

are recorded on site and within 500m of the site boundaries.  The on-site workings relate to the 

eastern railway cutting present on the main site.   

Off-site, the workings to the north and west, generally comprised sand and gravel pits and pond 

excavations.   

2.7 Ground Stability  

The majority of the site is directly underlain at shallow depth by strata associated with soluble 

deposits.  The Holywell Nodular Chalk Formation and New Pit Chalk Formation have the 

potential to be affected by solution features, however the topographical and geological setting 

of the Hinxton site implies that these deposits are unlikely to be affected by such processes.  The 

historic railway cutting and embankment along the eastern boundary has small localised 

observed slope failures and has the potential to be unstable. 

The Alluvium reported to be present along the western boundary of the northern site may also 

be affected by moderate potential for compressible deposits.   

The coarse granular layer of the River Terrace Deposits in the northern site are reported as 

having a very low becoming low, adjacent to the River Cam, potential for running sands. 

2.8 Hydrogeology 

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

aquifer designation map.  Additional information on the hydraulic characteristics of the 

geological units has been abstracted from Allen et al (1997) and Jones et al (2000). 

Table 2.5: Hydraulic Characteristics of Strata 

Stratum Aquifer Designation Hydraulic Characteristics 

Alluvium Secondary A aquifer 

  

Moderate to high porosity because of unconsolidated 

nature, but permeability likely to be constrained to low or 

low to moderate because of poor sorting and clay content. 
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Stratum Aquifer Designation Hydraulic Characteristics 

River Terrace Deposits Secondary A aquifer 

 

A potentially variable stratum potentially containing 

permeable layers capable of transmitting groundwater 

laterally off-site and vertically downwards to underlying 

strata. 

Holywell Nodular Chalk 

Formation 

Principal aquifer A stratum of likely high intergranular and/or fracture 

permeability, usually providing a high level of water storage 

and may support water supply/river base flow on a strategic 

scale.    New Pit Chalk Formation Principal aquifer 

Based on the published geological records and the walkover survey undertaken, the site is likely 

covered with a reasonably localised Made Ground with the potential for a relatively thin ribbon 

of Alluvium in lower lying areas associated with the River Cam in the west.  The northern site is 

reportedly covered by superficial River Terrace Deposits underlain by the Holywell Nodular Chalk 

Formation, which is cropping out in central parts.  The elevated eastern part of the site is 

underlain by the New Pit Chalk Formation.  In the reported succession there are no aquicludes 

or aquitards present. 

On this basis the Alluvium, River Terrace Deposits, Holywell Nodular Chalk Formation and New 

Pit Chalk Formation have the potential to be in hydraulic continuity with the River Cam to the 

west, with the likely direction of hydraulic flow to the west and northwest.  Locally there is the 

potential for the likely direction of hydraulic flow to be affected by the groundwater abstraction 

point present on the northern site boundary. 

Reference to the Environment Agency web site shows the following groundwater body beneath 

the site and the current chemical status (Table 2.6). 

Table 2.6: Groundwater Body 

Category Label / Status 

Waterbody ID GB40501G400500 

Waterbody name Cam and Ely Ouse Chalk 

River basin district Anglian 

Current quantitative quality Poor 

Current chemical quality Poor 

Upward chemical trend Yes 

2015 predicted quantitative quality Poor 

2015 predicted chemical quality Poor 

Overall risk At risk 

Protected area Yes 

The site is shown as having an active potable water abstraction licence on the main northern site 

boundary with an associated groundwater Source Protection Zone (SPZ) 1 (Inner Catchment) 
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surrounding the abstraction point.  The main southern site also contains an SPZ 2 (Outer 

Catchment) with a surrounding SPZ 3 (Total Catchment) across the remainder of the site.   

A second historical groundwater abstraction licence is reported on site located at Hinxton 

Grange for domestic and general farming use.  There are a further 13 active and historical 

licensed groundwater abstractions within 1000m of the site, primarily for spray irrigation, 

general farming and domestic use and a single potable water supply.  The active abstraction 

licences are listed in Table 2.7. 

Table 2.7: Active Groundwater Abstractions 

Location Relative to Site Purpose of Abstraction 

Northern site boundary Potable Water Supply - CWC 

276m North Spray Irrigation - Direct 

310m North General use relating to secondary category (medium 

loss) 

417m East Potable Water Supply – Direct 

443m North General use relating to secondary category (medium 

loss) 

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

2.9 Hydrology and Flooding 

The surface water features in the vicinity of the site are listed in Table 2.8.  

Table 2.8: Surface Water Features 

Feature Location Relative to Site 

River Cam – Primary River Flowing northwards along the western boundary of the smaller northern 

site area. 

Numerous records of unnamed 

Secondary and Tertiary rivers 

Series of minor tributaries to the nearby River Cam located between 7m and 

241m, typically west and north of the site. 

There is a single active surface water abstraction point recorded on site located on the River 

Cam adjacent to the western boundary of the northern site for spray irrigation.  There are a 

further 2 active surface water abstractions for spray irrigation within 1000m of the site. They are 

listed in Table 2.9. 

Table 2.9: Surface Water Abstractions 

Location Relative to Site Purpose of Abstraction 

3m West Spray Irrigation - Direct 

855m Southwest Spray Irrigation – Storage 
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The overland drainage of surface water across the site following rainfall and potentially during 

any excavation works on site where water is encountered would most likely flow in a westwards 

direction towards the River Cam.  Upon entering the river any overland surface water would 

flow northwards towards Cambridge. 

The desk study information indicates the site is not located within a Flood Zone.  However, a thin 

ribbon of land on the western boundary of the northern site is shown as a Flood Zone 2 (with a 

low probability of flooding with land to the west having a medium probability).   

The environmental data report indicates a negligible risk of groundwater flooding for the site as 

a whole, but with part of the northern site area indicated as low risk due to the presence of the 

adjacent River Cam.   

No further consideration of flood risk is undertaken in this report.  Specialist flood risk advice 

should be sought with regards to drainage and flooding. 

2.10 Waste Management and Hazardous Substances 

There are six waste management sites/licences recorded within 250m of the site, as listed in 

Table 2.10. 

Table 2.10: Waste Management Sites 

Site Name and Location Details 

Whittlesford Highways Depot, 

Station Road, Whittlesford, 160m 

– 170m to the west  

Status: Open. 

Operational dates: 1994 onwards 

Size: Small (<25,000t/annum) 

Wastes accepted: Transfer station, non-biodegradable wastes.  

Prohibited wastes: None stated.  

Hinxton Quarry, Lordship Farm, 

Hinxton, 200m – 210m to the 

south  

Status: Closed. 

Operational dates: 1999 - 2010 

Size: Not stated. 

Wastes accepted: Not stated.  

Prohibited wastes: Not stated. 

North Hinxton Landfill, Hinxton, 

200m – 210m to the south  

Status: Unknown. 

Operational dates: Not stated. 

Size: Not stated. 

Wastes accepted: Not stated.  

Prohibited wastes: Not stated.  

Hinxton Landfill, Sawston Road, 

Hinxton, 210m – 220m to the 

south  

Status: Open. 

Operational dates: 1992 

Size: Not stated. 

Wastes accepted: Inert.  

Prohibited wastes: Not stated.  

Eastern County Leather, 

Sawston, 210m – 220m to the 

north  

Status: Closed. 

Operational dates: 1977 - 1993 

Size: Not stated. 
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Site Name and Location Details 

Wastes accepted: Industrial and special wastes and liquid sludge.  

Prohibited wastes: Not stated.  

Unit 4a Lion Works, Station 

Road, Whittlesford, 240m – 

250m to the west  

Status: Open. 

Operational dates: 1999 onwards 

Size: Small (<25,000t/annum) 

Wastes accepted: Physical treatment facility.  

Prohibited wastes: None stated.  

There are two records for the same address relating to the storage of radioactive materials 

within 1000m of the site, located 265m to the northwest of the site.  However, as long as these 

have been stored and operated in accordance with any applicable licence, no impact on the site 

is envisaged. 

There are no records of prosecutions relating to authorised processes in the vicinity of the site.  

The site is within 500m of a COMAH consent, located 259m north of the site at London Road 

Industrial Estate associated with Plasti-Kote Limited (spray paints and varnishes), comprising a 

COMAH Lower Tier Operator.  The Health and Safety Executive produces risk maps incorporating 

inner, middle and outer zones (HSE Consultation Zones), the size of which will vary depending on 

the nature of the site and the perceived hazard. Depending on the sensitivity of the 

development, the HSE will advise against granting planning permission for developments within 

particular zones. This advice is only provided to Local Planning Authorities (LPA) via the PADHI+ 

software decision support tool (planning advice for developments near hazardous installations).  

PADHI can be used to obtain HSE’s advice on pre-planning enquiries (PPEs) in a similar way as 

formal consultations on planning applications, provided sufficient information is available. 

Hydrock recommends the LPA is contacted at the earliest opportunity. 

There are a number of industrial processes operating in the wider surrounding area.  However, 

as long as these have been operated in accordance with any applicable permit, no impact on the 

site is envisaged. 

2.11 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 2.11 below. 

Table 2.11: Natural Soil Chemistry 

Element Arsenic Cadmium Chromium Lead Nickel 

Concentration (mg/kg) <15 - 25 <1.8 40 - 90 <100 15 - 30 

2.12 Radon 

The radon risk has been assessed in the environmental data report, which indicates that the site 

is not in a Radon Affected Area and no radon protection measures are required. 
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2.13 BGS Borehole Archive 

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

• TL54NW38, located at Hinxton Grange (NGR 550400,246400), drilled to a depth of 75.0m, 

and recorded 0.50m of topsoil over 48.50m of chalk and marl (Holywell Nodular Chalk 

Formation).  Between 49.0m and 54.0m the borehole recorded a hard and very hard chalk 

(Chalk Rock Member) overlying a chalk and chalk marl to at least 75.0m depth (New Pit 

Chalk Formation). 

• TL54NW26, located at Hinxton Grange (NGR 550390E,246500N), drilled to a depth of  

20.0m, and recorded Middle Chalk (Holywell Nodular Chalk Formation) throughout. 

Copies of the borehole records are presented in Appendix D. 

2.14 Sawston 

A search of publically available information on the internet for pollution incidents within the site 

area has highlighted a particular historical incident in the village of Sawston, north of the site, 

which became a landmark legal case in England and resulted in a change to the law. 

The pollution incident relates to the contamination of groundwater supplies and a public, 

Cambridge Water Company owned, potable water supply borehole.  The contamination was 

proved in 1983 but suspected to have been occurring for a number of years, by a tannery and 

leather works site located approximately 440m north of the site.  The chlorinated solvent, 

perchloroethane (PCE), was detected within groundwater and traced to the tannery and leather 

works site.  Subsequent to the verdict it is reported that the groundwater pumping from the 

borehole was ceased and a remedial exercise undertaken to remove the PCE contamination 

from the underlying chalk.  A replacement CWC potable water abstraction borehole and 

pumping station was constructed adjacent to the northern boundary of the main southern site.  

Whilst historically important this record of pollution is not considered to pose a risk to the site 

and is therefore not considered further within this report. 
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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. 

3.1.1 Location and Site History 

The approximately 240ha site is located off the A1301 in Hinxton, Cambridgeshire, the postcode 

for Hinxton Grange on site is CB10 1RG.  Approximate National Grid Reference 549846E 

246816N.  

The site has primarily comprised open fields with some woodland since the late 1890s with 

Hinxton Grange and its grounds situated near centrally upon the main southern part of the site 

with some further dwellings and agricultural structures.  The easternmost part of the site 

contains a railway embankment in the south and north and a cutting in the central part of the 

boundary.  However, this railway is very rapidly shown as disused and only in short operational 

use or never fully commissioned.  A groundwater pumping station was present on the northern 

boundary of the site constructed in 1989. 

The smaller northern site was located adjacent to Pampisford Mill (corn mill) which became 

disused in the 1950s and then works from the mid to late 20th Century.  Associated with the mill 

works a track and numerous small structures and hardstanding is shown within the extreme 

northern part of this part of the site.  These small structures are removed at a later date and a 

large copse planted in the northwestern part of the northern site.  The extreme southwestern 

corner of the northern site contained the former alignment of the A505 leading to Whittlesford 

Bridge, which was re-routed to its present alignment in the 1970s.   

The site does not appear to be within an area of significant current or historical potentially 

contaminative uses nor within an area of reported mining or UXO influence.   

3.1.2 Landscape and Topography 

The main southern site slopes down to the west towards the River Cam, some 500m west of this 

part of the site, with a change in elevation from approximately 66m on the eastern boundary 

adjacent to the A11 to around 27mOD on western boundary.  A minor valley feature, aligned 

near north to south, was noted in the northwestern corner of the main site.     

The smaller northwestern site was generally flat and sloped down towards the west and the 

River Cam, which flowed northwards along the western boundary.  Elevations changed across 

the site from approximately 29mOD in the east to around 23mOD in the west.   

3.1.3 Geology 

The model applying to the site generally comprises some localised Made Ground across the site 

area, where previous and current development has been noted in the desk study.  A thin ribbon 
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of Alluvium is present along the western boundary of the northern site, adjacent to the River 

Cam with River Terrace Deposits covering the northern site.  Underlying the River Terrace 

Deposits in the north and cropping at the surface in the western and central part of the main 

site is the Holywell Nodular Chalk Formation with the eastern part of the main site underlain by 

the New Pit Chalk Formation.      

3.1.4 Hydrology and Drainage 

The primary natural drainage feature present within the site area is the northwards flowing 

River Cam present on the western boundary of the northern site and approximately 1.1km west 

of the main southern site.  Numerous unnamed secondary and tertiary tributaries to the River 

Cam are also present to the north and east of the site.   

There are three licensed surface water abstractions recorded within 1km of the site, primarily 

from the River Cam. 

3.1.5 Hydrogeology 

Any Alluvium present as a thin ribbon along the western boundary of the site would be classed 

as a Secondary A Aquifer but in practice its only function locally is a possible minor baseflow 

contribution to the River Cam flowing along this boundary.  The River Terrace Deposits across 

the northern site are also classed as a Secondary A Aquifer and is likely to contain permeable 

layers capable of transmitting groundwater laterally off-site and vertically downwards to 

underlying strata.   

The solid geology of the Holywell Nodular Chalk Formation and the New Pit Chalk Formation are 

classified by the Environment Agency as a Principal Aquifer.      

There are five recorded water wells on or within the vicinity of the site and it has a recorded 

groundwater Source Protection Zone 1 and 2 on site and a zone 3 on site fringes, primarily 

associated with the potable groundwater abstraction point. 

It is considered that the likely direction of hydraulic flow is to the west and northwest towards 

the River Cam, locally towards the potable groundwater extraction point on the northern 

boundary. 

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.  
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Potential On-Site Sources of Contamination 

• General localised Made Ground possibly including metals, metalloids, asbestos, PAH and 

petroleum hydrocarbons. 

• Hydrocarbon fuels and lubricants associated with domestic heating tanks, diesel generator, 

car parks and driveways. 

• Herbicides and pesticides from historic and current agricultural use. 

• Fly tipped materials including metals, metalloids, asbestos, PAH and petroleum 

hydrocarbons. 

• Ground gases (gases carbon dioxide and methane) from organic materials present in the 

Made Ground.  

Potential Off-Site Sources of Contamination 

• General localised Made Ground possibly including metals, metalloids, asbestos, PAH and 

petroleum hydrocarbons. 

• Hydrocarbon fuels and lubricants associated with driveways and petrol filling stations. 

• Ground gases (gases carbon dioxide and methane) from organic materials present in the 

Made Ground and backfilled gravel pits.  

3.2.2 Potential Receptors 

• Humans (neighbours, site end users). 

• Development end use (buildings, utilities, landscaping and crops). 

• Groundwater: Principal aquifer of the Holywell Nodular Chalk Formation/New Pit Chalk 

Formation and Secondary A aquifer status of the Alluvium and River Terrace Deposits. 

• Surface water: Water course of the River Cam to the west. 

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. 

3.2.3 Potential Pathways 

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

• Buildings: methane ingress via permeable soils and/or construction gaps. 

• Plant life: root uptake. 

• Underlying groundwater: migration of contaminant via leachate dispersion through the 

unsaturated zone in the Alluvium and River Terrace Deposits.  . 

• Underlying groundwater: migration of contaminant into the Holywell Nodular Chalk 

Formation/New Pit Chalk Formation. 

• Surface water: overland flow. 

• Surface water: drainage discharge. 
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• Surface water: base flow from groundwater. 

3.2.4 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. 
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Table 3.1: Exposure Model – Preliminary Risk Assessment of Source-Pathway-Receptor Contaminant Linkages 

Source(s) Possible Pathway(s) 
Receptor(s)

  
Probability Consequence Risk Level Comments 

Potential hotspots of 

elevated Metals, 

Metalloids, PAH in Made 

Ground and spoil heaps. 

 

Ingestion, inhalation or 

direct contact. 

 

 

End users of the 

site (Human 

Health). 

Likely Medium Moderate Risk 

Made Ground is likely to be localised in extent. 

Intrusive investigation on site would identify any 

pervasive contamination of Made Ground or 

natural stratum or specific hotspots and the 

potential for impact upon the various receptors 

on and adjacent to site. 

Neighbours 

(Human Health). 
Unlikely Mild Very Low Risk 

Root uptake. 

Landscape 

planting and/or 

crops. 

Low Likelihood Minor Very Low Risk 

Leaching through 

unsaturated zone. 

Groundwater and 

possible 

abstractors. 

 

Low Likelihood Medium Low Risk 

Leaching through 

unsaturated zone. 

Surface run-off, base 

flow from 

contaminated 

groundwater. 

Surface water and 

possible 

abstractors. 

Low Likelihood Medium Low Risk 

Petroleum hydrocarbons at 

depth in the Made Ground 

and natural strata. 

Inhalation of VOCs. Human health. Low Likelihood Mild Low Risk 
Unlikely to be present in significant amounts.  

Likely to be localised to point sources eg. Tanks.  

Petroleum hydrocarbons at 

depth in the Made Ground 

and natural strata. 

Leaching through 

unsaturated zone. 

Surface run-off, base 

flow from 

Groundwater and 

possible 

abstractors. 

 

Low Likelihood Severe Moderate Risk 

Intrusive investigation on site would identify any 

petroleum hydrocarbon contamination and the 

potential for impact upon the various receptors.  
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Source(s) Possible Pathway(s) 
Receptor(s)

  
Probability Consequence Risk Level Comments 

contaminated 

groundwater. 
Surface water and 

possible 

abstractors. 

Low Likelihood Medium Low Risk 

Organic chemicals 

(Herbicides and Pesticides) 

in the Made Ground 

Direct contact or 

contact with vapours. 

Plastic etc. 

building products 

(degradation). 

Low Likelihood Mild Low Risk 

Chemical testing of soil samples collected during 

an intrusive investigation would enable the 

presence of and risk from any herbicides and 

pesticides on site. 

Asbestos fibres from 

insulation or asbestos-

containing materials on the 

surface or in the Made 

Ground 

Fugitive dust. 

End users of the 

site. 
Low Likelihood Severe Moderate Risk 

Possible Asbestos Containing Materials noted 

locally on site and potentially within spoil heaps.  

Intrusive site investigation to be designed to 

determine asbestos presence and identify any 

actual asbestos fibres found. 

Neighbours. Unlikely Severe Low Risk 

Removal of any ACM will be required, if 

encountered.  However, removal under 

controlled conditions should limit off-site 

emissions. 

Elevated concentrations of 

ground gases (methane & 

carbon dioxide) from: 

 biodegradable matter 

in the Made Ground 

and/or organic 

materials within the 

alluvial soils; 

 off-site infilled gravel 

and clay pits;  

Migration through soils 

or groundwater to 

indoor air. 

End users of new 

buildings 

(asphyxiation or 

explosion). 

New buildings 

(damage by 

explosion). 

Likely Severe High Risk 

Mitigation measures for ground gases would be 

designed following appropriate ground gas and 

groundwater monitoring across the site. 

Users of off-site 

properties 
Unlikely Severe Low Risk 
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Source(s) Possible Pathway(s) 
Receptor(s)

  
Probability Consequence Risk Level Comments 

 generation of natural 

carbon dioxide from the 

chalk stratum. 

(asphyxiation or 

explosion). 

Neighbouring 

properties 

(damage by 

explosion). 

Unlikely Severe Low Risk 

Sulfates present in the 

Made ground and alluvial 

soils. 

Direct contact with 

dissolved sulfates. 
Buried concrete. Likely Mild Low Risk 

Mitigation measures would be to design buried 

concrete in accordance with BRD Digest SD1.   
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3.3 Geotechnical Hazard Identification 

Potential geotechnical hazards based on the expected ground conditions are listed below. 

• Flooding – the extreme western part of the northern site is within a known flood plain. 

• Uncontrolled Made Ground – excessive settlement (creep and inundation settlement or 

differential settlement) of foundations, roads and infrastructure elements. 

• Low strength, compressible ground – excessive settlement of foundations, roads and 

infrastructure elements.  Generally anticipated to be a localised risk. 

• Attack of buried concrete by aggressive ground conditions – the development site may 

contain unknown Made Ground and potentially sulfate bearing alluvial soils.  

• Shrink / swell of clay – settlement / heave of foundations when located within the influence 

of trees and vegetation, associated with the Alluvium in the northwest of the site. 

• Running sands and shallow groundwater, leading to difficulty with excavation due to trench 

collapse, associated with the River Terrace Deposits in the northwest of the site. 

• Slope / cutting instability - the eastern part of the main southern site contains a former 

railway alignment which comprises a deep cutting and two embankments.  Typical 

instability causes are inappropriate cutting at the toe or loading at the crest of marginally 

stable slopes / cuttings. 
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4.0 DESK STUDY 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 to 

moderate for a re-developed site, but would need to be confirmed by appropriate intrusive 

investigation, testing and assessment of the results of the investigation. 

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. 
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5.0 UNRESOLVED ISSUES, UNCERTAINTIES AND LIMITATIONS 

The Phase 1 investigation has highlighted a number of issues that require intrusive investigation 

and assessment to inform the actual risks and the design of the proposed development. 

No discussions have been undertaken with the regulatory authorities.  This report is subject to 

regulatory approval. 

This report details the findings of work carried out in November 2015. 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 Smithson Hill 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. 

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 and site proposals comprising an Agri-Tech 

Campus, this site preliminary 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 and “diggability” and allow soil 

infiltration rate testing to be undertaken; 

• the undertaking of soil infiltration rate testing in accordance with BRE Digest 365 in order to 

inform the drainage design; 

• dynamic sampling in the northwestern part of the site and the areas of restricted access, to 

allow collection of samples for geotechnical and chemical analysis of shallow soils and allow 

in-situ testing (SPTs) to be undertaken to assess density of sand and gravel and to allow 

foundation design, and allow the installation of gas and groundwater monitoring wells; 

• 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 assess density of 

sand and gravel in the northwestern area to allow foundation design, and allow the 

installation of gas and groundwater monitoring wells; 

• TRL Dynamic Cone Penetration tests to correlate to CBRs for pavement design; 

• 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. 

Taking into consideration the likely former and current uses for the site identified within this 

desk study, the indicated risks within the conceptual model and the current proposals for site 

comprising an Agri-Tech Campus, the outline intrusive investigation proposals are presented in 

Table 6.1.  Many of the exploratory positions are to be targeted based on either specific features 

identified during the desk study/walkover survey or the proposed layout of the structures and 

highways of the Agri-Tech Campus. 
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Table 6.1: Summary of Suggested Site Works 

Activity Method 
Spacing of 

Positions 

Max. or 

Range 

Depth m 

bgl 

In Situ Tests Notes (e.g. Installations) 

Drilling, Pitting and Probing 

Boreholes Cable percussive Targeted 10.0 Standard 

Penetration 

Test (SPT) 

50mm HDPE groundwater 

monitoring wells with gas 

taps. 

Dynamic Percussive 

Sampling (Terrier 

2000) 

Targeted 4.0 - 6.0 SPT 50mm HDPE groundwater 

monitoring wells with gas 

taps. 

Trial pits Machine (JCB 3X) Approx. 

200m grid 

and 

Targeted 

2.0 – 4.0 Hand Shear 

Vane (HSV), 

where 

cohesive 

To identify sitewide 

conditions and allow 

collection of samples. 

Hand-excavated Targeted 0.0 - 1.2 In areas of limited access or 

adjacent to existing 

structures to determine 

foundation profiles. 

Probes Dynamic probe Targeted  0.0 - 1.2 Dynamic 

Probe – Super 

Heavy 

(DPSH) 

 

TRL dynamic one 

penetrometer 

Approx. 

200m grid 

and 

Targeted 

0.0 – 1.0 California 

Bearing Ratio 

(CBR) 

To identify general site 

conditions for 

hardstanding/highways. 

Other In Situ Testing or Monitoring 

Infiltration BRE Digest 365 Approx. 

200m grid 

2.0 – 3.0 Soakaway Undertaken in machine 

excavated trial pits. 

Hydrogeological Falling head In 

boreholes 

Screened 

5.0 – 10.0 

Permeability Undertaken in cable 

percussive and/or dynamic 

sampler boreholes. 
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Appendix B 

Site Walkover Photographs 
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Figure 1: View looking eastwards across the main southern site. 

 

Figure 2: View looking northwestwards at A505 service station and roundabout. 
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Figure 3: View looking southwestwards at A505 petrol filling station. 

 

Figure 4: View looking near westwards across the northwestern site. 

  




