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to the professional advice included in this report. 
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prepared. 
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1 INTRODUCTION 

RSK Environment Limited (RSK) has been commissioned by Roxhill Developments 

Limited to carry out a Geotechnical and Geoenvironmental Assessment of the site for 

the proposed alignment of the bypass around the village of Roade, Northamptonshire.  

The proposed highway stretches over approximately 2.5km in length and has various 

land owners and land uses which predominately comprise agricultural fields intersected 

from north to south by an active railway line (4 line track) in deep cutting, Blisworth 

Road, a shallow drainage ditch, a rough track and finally an east west trending 

dismantled railway line close to the most south westerly extent. 

This report is specific to the investigation undertaken on the proposed highway scheme 

only.   

The interpretative ground investigation report is presented herein. This report is subject 

to the RSK service constraints given in Appendix A.  

1.1 Terms of reference 

This report comprises a factual report in general accordance with the requirements of: 

 BS5930:2015 ‘Code of practice for ground investigations’; 

 BS10175:2011 Investigation of potentially contaminated sites – Code of 

Practice; 

 Environment Agency CLR 11 2004a ‘Model Procedures for the Management of 

Land Contamination’ (Contaminated Land Risk Assessment); and 

 BS EN 1997-2:2007. Eurocode 7 - Geotechnical design - Part 2: Ground 

investigation and testing. 

1.2 Proposed development 

It is understood that the site is being considered for a bypass around the western edge 

of the village of Roade to relieve present and predicted future traffic volumes.  

The redline boundary for the proposed road is shown upon Roxhill Developments Ltd 

and BWB Master plan ref: NGW-BWB-GEN-XX-SK-D-SK01, dated April 2016. 

Proposals are understood to comprise of a single 7.30m wide carriageway plus 1m hard 

strips and footway/cycleway provision along the route. The proposed road will start 

south of the village of Roade and will extend in a northwards direction around the 

western side of the village before branching east and crossing the railway line and 

reconnecting with the A508 (Northampton Road) north of the village of Roade. 
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1.3 Objectives 

The purpose of the investigation works undertaken were to confirm the underlying 

ground conditions present beneath the bypass alignment. The bypass alignment has 

previously been subject to a Preliminary Sources Study Report 313418-02 (00), dated 

December 2016. In addition, the information collated will be used to assist in the master 

planning design and to support the Environmental Statement being developed for the 

proposed scheme.  

The main objectives of the investigation are to:  

 Confirm the stratigraphy of the soil across the site; 

 Confirm the groundwater and soil gas regime; 

 Confirm the contamination status of the site using a programme of in-situ screening 

and laboratory analysis; and  

 To provide sufficient geotechnical information characterising the strata encountered 

beneath the alignment.  

In line with Eurocode 7, BS5930, BS10175 and CLR 11 further phases of targeted 

investigation may be required to provide specific data and information for detailed design 

of individual elements of the scheme, as the design evolves.   

1.4 Scope 

The project has been carried out to an agreed brief as set out in RSK’s proposal ref. M1 

Junction 15 West: Roade Bypass dated June 2017 in order to provide information to 

enable to site to be redeveloped as a new bypass including provision of a new bridge 

constructed across the existing railway cutting and line.  

The project has been carried out to an agreed brief as set out in RSKs proposal (ref. 

313583-00 (01) Specification, dated 15
th
 June 2017.  

The ground investigation fieldwork carried out at the site was undertaken in accordance 

with a specification developed by RSK in view of the Client’s proposed development 

proposals.  

The scope of works for the assessment include: 

Inclusive within the Factual Report;  

 an intrusive investigation, with associated laboratory analysis and programme of 

subsequent monitoring events.  

Inclusive within the Interpretive Report;  

 development of a refined conceptual site model followed by generic quantitative risk 

assessment (GQRA) to assess complete pollutant linkages that may require the 

implementation of migration measures to facilitate development;  

 interpretation of ground conditions and ground model for the site;  

 classification of the strata encountered and identification of soil properties;  



 

Roxhill Developments Limited 8 

Interpretative Ground Investigation Report: M1 Junction 15: Roade Bypass 

313583-02 (00) 

 an interpretative report to assess both geotechnical and geoenvironmental risks and 

identify implications that will affect the detailed design of the project; and 

 an assessment of the potential waste classification implications of soil arisings.  

1.5 Background information 

The following scheme design master plan drawing has been provided to RSK by the 

client: 

 NGW-BWB-GEN-XX-SK-D-SK01, dated June 2016. 

A preliminary risk assessment (desk study) has been undertaken for the proposed 

development: 

 M1 Junction 15 West – Roade Bypass: Preliminary sources study report 

(ref:313418-02), RSK, dated 7
th
 December 2016. 

1.6 Limitations 

Access to numerous parcels (plots 100, 105 and 120) of land were not granted.  

Therefore several trial pits TP06, 08, 09, 10, 11, 19, 21, 24 and 25 were not undertaken 

as planned within the central portion of the route alignment. This is shown on Figure 2. 

The comments given in this report and the opinions expressed are based on the ground 

conditions encountered during the site work and on the results of tests made in the field 

and in the laboratory.  However, there may be conditions pertaining to the site that have 

not been disclosed by the investigation and therefore could not be taken into account.  In 

particular, it should be noted that there may be areas of made ground not detected due 

to the limited nature of the investigation or the thickness and quality of made ground 

across the site may be variable.  In addition, groundwater levels and ground gas 

concentrations and flows may vary from those reported due to seasonal, or other, 

effects. 

Whilst asbestos containing materials were not identified during the fieldworks or 

supporting laboratory analysis, asbestos is often present in discrete areas. Thus, 

although not encountered during the site investigation, may be found during more 

extensive ground works or within areas not investigated.  
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2 SITE DETAILS 

2.1 Site location 

The proposed Roade bypass, referred to hereafter as “the site” is located west of the 

village of Roade, Northampton and is designed to bypass the village of Roade in an 

attempt to relieve the village of high traffic congestion. The site currently comprises of a 

series of agricultural fields, a dismantled railway line alignment, Blisworth Road and an 

existing 4 track live railway line within deep cutting. The proposed development 

stretches approximately 2.5 km to the west of Roade, starting south of Roade (off the 

A508) and extends north for approximately 1.5 km before turning eastwards for 

approximately 1km for the remainder of the route and reconnecting with the A508, north 

of Roade. 

A location plan for the site is presented as Figure 1, and the boundary of the current 

assessment and exploratory hole locations are defined on Figure 2 and upon Figure 3 

showing the currently proposed alignment. 

2.2 Local topography, geography and geomorphology 

The site sits within a formerly glaciated area. The land is gently undulating with a 

general rise from the southern extent to the north eastern corner. 

The site sits within a formerly glaciated area. The land is gently undulating with a 

general fall to the south of the site. At its highest, the site elevation is approximately 

122m AOD located where the proposed bypass branches off from the A508 

Northampton Road, north of the town of Roade. The proposed bypass crosses over a 

railway line north-west of the town of Roade, which is located within a deep cutting. The 

route dips to less than 115m AOD just after it crosses Blisworth Road and the drainage 

ditch, before rising back to 120m AOD at its most westerly extent. At the time of the 

walkover the drainage ditch did not contain any water. The route then drops again 

towards the A508 Stratford Road, rejoining at an elevation of approximately 100m AOD, 

although the topography is undulating at this end of the site. 

The proposed bypass is to meet a modified section of the A508 Stratford Road, at the 

point at which it crosses an historic, now dismantled, overgrown railway line.  

The geological sequence of the majority of the site is understood to comprise Oadby 

Member Glacial Till (Superficial) overlying solid deposits anticipated to be the Blisworth 

Limestone Formation, which is principally limestone’s with thin bands of fossiliferrous 

mudstone and marls, underlain by the succession of marine and non-marine mudstones, 

sandstones and limestone’s of the Blisworth Clay, Rutland Formation, Stamford 

Member, Northampton Sand Formation with the Whitby Mudstones at depth. Locally 

other deposits including Cornbrash limestone’s might be encountered at depth at the 

northern extent. 

The geological sequence of the area is understood to be one of fossiliferrous mudstone 

and siltstone, laminated and bituminous in part, with thin siltstone or silty mudstone beds 
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and rare fine-grained calcareous sandstone beds deposited within sea conditions and 

eroded by periods of glaciations and later deposition of Oadby Member and Glaciofluvial 

Deposits.  

2.3 Site description  

A site walkover was undertaken on the 22
nd

 July 2016 and 24
th
 August 2016. The 

proposed alignment of the proposed bypass predominately comprises fields, intersected 

by, from north to south, a 4 track live railway in deep cutting, Blisworth Road, a drainage 

ditch, a rough track/road and finally a dismantled former railway line.  

From its northern extent, the proposed route leaves the A508 Northampton Road 

heading roughly west and crosses a ditch and hedge before crossing an arable field. 

Beyond the field the route crosses an existing 4 track live railway line (Roade Cutting 

SSSI) located within a steep, densely vegetated cutting. Immediately beyond the railway 

is an additional arable field with hedgerow boundaries. The first field is accessible from 

the A508 Northampton Road. This field can be accessed via a bridge over the railway 

line from the first field.   

The route then turns south-west and passes through two livestock (sheep/cattle) fields 

bounded by hedgerows, between which is Blisworth Road. The field to the north of 

Blisworth Road is accessible via an adjacent field, while the field to the south is not 

accessible from the Road, and appears to be accessible via Hyde Farm. 

From there the route heads south and crosses a drainage ditch between the southern 

livestock field and into a final livestock field, bounded again by hedgerows and semi 

mature trees and a shallow ditch, accessible via Hyde Farm. The route then turns south-

east and crosses two arable fields separated by a farm track which provides access to 

the fields, and originates at Dovecote Farm off of Blisworth Road.  

The route then terminates at the A508 Stratford Road, at the site of a dismantled 

railway. The dismantled railway is heavily overgrown by dense shrubs, brambles and 

semi-mature and mature trees. The end of the former railway immediately adjacent to 

the A508 is fully overgrown. An area of low growth and grassed verge is present 

adjacent to the A508, while the point at which the proposed bypass and the modified 

A508 will meet is accessed via the arable field to its north, mentioned above. The 

dismantled railway can also be accessed via a gated entrance of an adjacent field, 

further south along the A508. 
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3 SUMMARY OF AVAILABLE INFORMATION 

3.1 Published geology and expected ground conditions 

Table 1 provides further details of the anticipated geological succession.  

Table 1: Geology at the site 

Geological unit  Description  Thickness (m) 

Surfacing and 

Buried Structures: 

(source: Envirocheck 

History Maps, Site 

Observation, Service 

records, Site 

clearance) 

Hard standing was identified along tracks and roads that 

cross the route; however the vast majority of the site is 

open fields anticipated to be underlain by topsoil’s from 

surface to nominal thicknesses.  

A known gas main was identified on the services drawing 

records as crossing a small portion of the northern most 

point where the proposed route joins the A508.  

No thickness 

recorded 

Made Ground / 

Topsoil: 

(source:  BGS Maps, 

Available Borehole 

Logs, Envirocheck 

Geology & History 

Maps, memoirs) 

The entire site is anticipated to be underlain by a 

cultivated plough layer or topsoil and turf resulting in 

subsoil or growing medium. Given its extensive use for 

arable crops and livestock grazing, it is anticipated that 

this layer could extend between 0.2m and 0.6m depth 

and is anticipated to be derived from the underlying 

Glacial Till, and would be anticipated to be sandy 

gravelly clay in nature. No thickness 

recorded 
There is the potential for made ground to be present 

below and adjacent to any roads or railways that cross 

the route of the proposed bypass. The thickness of 

highway constructions is anticipated to be no greater 

than 0.45m in depth and likely to comprise bound 

macadam surfacing over granular sub base and perhaps 

granular hardcore capping. 

Superficial geology 

 Oadby Member 

(Glacial Till/ 

Diamicton Till) 

(source:  BGS Maps, 

Available Borehole 

Logs, Envirocheck 

Geology & History 

Maps, memoirs) 

The majority of the site appears to be underlain by a 

mantle of Oadby Member (Diamicton Till/Glacial Till) 

which is anticipated to be primarily over consolidated 

sandy gravelly clay. It may also contain sandy gravel 

strings, lenses and pockets which may contain perched 

or confined groundwater. 

Limited deposits of Glaciofluvial Deposits are anticipated 

to be present at the southern end of the route and are 

likely to take the form of sands and gravels. 

No thickness 

recorded 

 Solid geology 
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Geological unit  Description  Thickness (m) 

Blisworth 

Limestone Member/ 

Rutland Formation  

The entirety of the site is indicated to be underlain by the 

Blisworth Limestone Formation, likely to be weathered 

beneath superficial deposits to firm to stiff grey and 

brown clays tending to off-white or yellowish limestone 

with thin marl and mudstone bands. Calcareous shell 

and fossil fragments are common throughout these 

deposits. Beneath which the Blisworth Clay Formation is 

likely to be encountered. 

In the extreme south of the site, the Rutland Formation is 

present, and is likely to be weathered to grey clays and 

silts.  

Below this strata, it is likely that the Stamford Member 

which is anticipated to comprise sandstone and 

interbedded siltstone will be present overlying the 

Northampton Sand Formation, all above the Whitby 

Mudstone Formation. 

 >1,350m 

  Mining 

(source: Coal Authority web 

viewer, BGS Maps, 

Available Borehole Logs, 

Envirocheck records, 

Geology & History Maps) 

None identified  N/A 

  Faults 

(source:  BGS Maps, 

Available Borehole Logs, 

Envirocheck Geology 

Maps, memoirs) 

None identified 

 

 

 N/A 

Opencast 
Quarrying 

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

Some sand and gravel quarries noted within 200m of the 

site, although none expected on site. 
 N/A 

Mineral 
Protection 

(source: Local Authority 
Plan) 

None identified  N/A 

Soil Chemistry 

(source:  Envirocheck / 
BGS) 

Available soil chemistry data suggests that the natural 

soils anticipated to be present at shallow depths across 

the site are unlikely to contain any significantly elevated 

concentrations of contaminants that would be considered 

to represent a risk to Human Health for a commercial 

development. 

 N/A 

Source: British Geological Survey: http://mapapps.bgs.ac.uk/geologyofbritain/home.html (accessed on 

11
th

 October 2017). 

 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html
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4 GROUND INVESTIGATION 

Intrusive investigation fieldworks were undertaken between 5
th
 September and 20

th
 

September 2017 and were followed by a series of four, weekly ground gas and 

groundwater monitoring and sampling events. 

The investigation undertaken at the site comprised the following: 

 Setting out and service Clearance (RSK SafeGround);  

 Sinking of 5 combined windowless and rotary follow on cored boreholes to depths 

between 15.00m and 30.00m bgl; 

 Sinking of 12 window sample boreholes to depths between 3.00m and 5.45m; 

 Excavation of 18 trial pits to depths between 0.50m and 4.50m; 

 Sinking of 13 DCP tests to a depth of 1m; 

 Installation of 17no combined groundwater/gas monitoring wells to varying depths 

within superficial deposits and bedrock including provision of lockable vandal proof 

covers; 

 Four return visits to monitor groundwater levels & ground gas concentrations; 

 One visit (first visit) to purge the groundwater from all boreholes; 

 One visit (second visit) to undertake water sampling from boreholes; 

 Surveying in of as built exploratory hole positions using GPS surveying equipment; 

 Associated sampling and in-situ testing including SPTs; 

 Soil and rock sample geotechnical laboratory testing; and 

 Soil and groundwater sample chemical laboratory testing.  

 

Full records and details covering the methodology of the investigation, the location 

rationale for exploratory holes, exploratory hole logs, completed laboratory testing 

results and exploratory hole location drawings are presented separately within the 

Factual Ground Investigation Report (313583 – 01 (00). 

The ground investigation was developed to supplement the findings of the desk study 

research and to confirm or otherwise the conceptual side model presented within the 

Preliminary Sources Study Report. Additionally the investigation was required to obtain 

geotechnical and chemical properties to allow design assessments to be refined.  

Specific issues targeted by the ground investigation are identified in Table 2 below; 
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Table 2: Issues targeted within the ground investigation 

 Area Issue 
Exploratory 
Holes 

Testing Comments 

G
e
o

-e
n

v
ir

o
n

m
e
n

ta
l General site 

coverage to 
obtain base line 
parameters for 
underlying 
geochemical 
characteristics 
of soil and 
groundwater 

General 
chemical 
characteristics 
of the Topsoil, 
near surface 
sub soils and 
groundwater as 
the site is 
Greenfield 

All exploratory 
positions  

Chemical 
analysis 

To confirm 
contamination risk 
potential as well 
as to confirm 
potential for 
aggressive ground 
for concrete mix 
designs 

      

G
e
o

te
c

h
n

ic
a
l 

General site 
coverage to 
obtain base 
line parameters 
for underlying 
geotechnical 
characteristics 
of superficial 
geology 

General 
geotechnical 
characteristics 

All window 
sample positions 
and all trial pit 
positions 

Hand shear 
vane, SPT’s 

To confirm 
distribution, 
classification, 
uniformity in plan 
and depth 

General site 
coverage to 
obtain base 
line parameters 
for underlying 
geotechnical 
characteristics 
of bedrock 
geology 

General 
geotechnical 
characteristics 

BH01 – BH05 SPTs 

To confirm strata 
succession and 
strength 
characteristics  

Cuttings and 
earthworks 
properties 

Strata depths, 
properties and 
groundwater 
levels 

All exploratory 
positions 

SPT, PI, 
QUTxl, Hand 
Shear Vane, 
Consols, 
Compaction, 
MCV/MCC, 
Recompacted 
CBR 

To confirm strata 
strength 
characteristics and 
uniformity. To 
confirm 
distribution, 
classification and 
reusability in 
earthworks filling 
operations 

Embankment 
Foundations  

Strata depths 
and properties 
and 
groundwater 
levels 

All exploratory 
positions 

Classification 
and 
Compaction 
testing 

 To confirm strata 
strength 
characteristics and 
uniformity 

Preliminary 
bridge 
foundation 
design 

Strata depths 
and properties 
and 
groundwater 
levels 

BH01 and BH02 
PI, QUTxl, 
Consols 

To confirm bearing 
capacity  and 
settlement 
characteristics and 
uniformity of strata 

Hard standing 
and highways 

Strata depths 
and properties 

All exploratory 
positions 

DCP’s 
Classification, 

To confirm 
distribution, 
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 Area Issue 
Exploratory 
Holes 

Testing Comments 

and earthworks and 
groundwater 
levels 

Compaction 
testing and 
recompacted 
CBR. 

classification, 
uniformity in plan 
and depth 

Flood 
Attenuation 
Ponds 

Soil Infiltration 
TP22, TP23 and 
TP26  

Soakaways 

To obtain 
infiltration 
characteristics and 
effectiveness of 
soakaways or 
need for lining of 
ponds 
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5 GROUND CONDITIONS IDENTIFIED 

The results of the intrusive investigation and subsequent laboratory analysis undertaken 

are detailed below. The descriptions of the strata encountered, notes regarding visual or 

olfactory evidence of contamination, list of samples taken, field observations of soil and 

groundwater, in-situ testing and details of monitoring well installations are included on 

the exploratory hole records presented separately in the Factual Ground Investigation 

Report (313583-01 (00)).  

5.1 Ground conditions 

The exploratory holes revealed that the site is underlain by variable but nominal 

thicknesses of agricultural topsoil over drift deposits predominately identified to be the 

Oadby member (glacial till) however locally Glaciofluvial deposits were also encountered 

(within the central area of the proposed route). 

Underlying these superficial deposits, the predominant geological member in the north of 

the route is the Blisworth Limestone Formation; however, as the route extends 

southwards, the Rutland Formation was encountered. This appears to confirm the 

stratigraphical succession described within the conceptual site model.  

For the purpose of discussion, the ground conditions are summarised in Table 3 and the 

strata discussed in subsequent subsections.  

Table 3: Geology encountered at the site 

Strata 
Exploratory holes 

encountered 

Depth to 

Top of 

stratum m 

bgl 

Depth to Bottom of stratum 

m bgl  

Agricultural 
Topsoil  

All exploratory 
positions except 
BH01, BH02, TP3, 
TP4, WS11 and 
WS12  

GL  Ranged from 0.20m to 0.40m 

Possible Made 
Ground 

BH01, BH02, WS11, 
WS12, TP03, TP04, 
TP22 and TP23 

GL 

Ranged from 2.30m – 5.30m 

*base not proven within TP22, TP23, 

and WS12 

Made Ground TP16A and WS05 GL 0.40m to 0.50m 

Oadby Member 
(Glacial Till) 

 

All exploratory 
positions except  
WS3, TP3, TP12, 
TP15,TP16, TP17, 
TP22, TP23 

0.20 

Ranged from 0.5m to 9.00m 
 

*base not proven within WS01, 

WS02, WS03, WS10, WS11, WS12 

Glaciofluvial 
Deposits  

(locally absent) 

WS03 and TP12  0.30 

1.20m to 3.30m  
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Strata 
Exploratory holes 

encountered 

Depth to 

Top of 

stratum m 

bgl 

Depth to Bottom of stratum 

m bgl  

Blisworth 
Limestone 
Formation  

BH01 to BH05, 
TP02, TP13, TP14, 
TP15, TP16, TP17 
and TP18 

0.30m  to 
9.00m  

Ranged from 6.50m to 
18.65m 

*base not proven within any trial pits 

Note: Thickness’ are proven thickness in exploratory holes and not full thickness of strata. 

Strata are likely to be thicker. 

5.1.1 Agricultural topsoil 

The topsoil (ploughed surface materials) across the site was typically uniform, 

comprising dark brown or orange brown sandy, gravelly occasionally silty CLAY. The 

gravel content was variable, but comprised variations of angular to sub-rounded fine to 

coarse flint, quartzite and chalk with frequent roots and rootlets. The Agricultural Topsoil 

ranged in thickness between 0.20m to 0.40m thick across most of the site.  

The recorded laboratory test results are detailed within the Factual Ground Investigation 

Report presented separately.  

11 soil samples of these deposits were sent for contamination screening testing. 

No obvious visual or olfactory evidence of contamination was identified within any of 

these deposits encountered during the ground investigation. 

5.1.2 Possible made ground 

Possible made ground was encountered only within the exploratory holes near the 

Roade Cutting (BH01, BH02, TP22, TP23, WS11 and WS12). This was typically 

uniform, comprising brown mottled orange, sometimes multicoloured slightly sandy, 

slightly gravelly clay with occasional to frequent cobbles and boulders of limestone. The 

gravel content was variable but comprised variations of angular to sub-rounded, fine to 

coarse, flint, quartzite, chalk and limestone. These deposits were very hard to 

distinguish from the underlying natural Glacial Till as no foreign bodies were identified, 

however consideration of the strata colouration variation, consistency and strengths and 

visual review of the topography leads us to postulate that the Glacial deposits in the 

upper half of the deep cutting had been removed during the cutting construction and 

placed as haunches at the top of the cutting slopes where the cutting slope gradients are 

reduced in angle for stability and where the ground appears to rise from the surrounding 

ground levels fairly noticeably. 

Two soil samples of these deposits were sent for contamination screening testing. 

No obvious visual or olfactory evidence of contamination was identified within any of 

these deposits encountered during the ground investigation. 

5.1.3 Made Ground 

Definitive made ground was encountered within WS05 and TP16A which was located in 

the vicinity of the disused railway track in the southern most field of the proposed road. 
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This comprised of limestone cobbles and boulders which were typically used for railway 

ballast. This was proven to be 0.40m thick. No other Made Ground was encountered 

and these were found to directly overlie natural strata. 

Two soil samples of these deposits were sent for contamination screening testing. 

No obvious visual or olfactory evidence of contamination was identified within any of 

these deposits encountered during the ground investigation. 

5.1.4 Oadby Member (Glacial Till) 

The Oadby Member was typically encountered beneath the topsoil across the entirety of 

the site. On occasion, this stratum was located at depth beneath (possible made ground 

deposits within BH01 and BH02 close to the railway cutting crest.  

The soils encountered typically comprised soft to firm orange brown slightly gravelly 

sandy CLAY; with a gravel content consisting of angular to sub-rounded fine to coarse 

flint, quartzite, chalk fragments. With depth this stratum becomes firm to stiff dark brown 

or bluish grey, occasionally mottled orange, slightly silty CLAY. 

Exploratory holes indicate that these stratums can vary in thickness between 0.40m to 

5.10m with the majority of holes where full thickness was defined suggesting an 

approximate thickness of 1 to 3m. However, the base of the stratum was typically not 

proven within the shallower trial pits and window sampler boreholes. 

Three soil samples of these deposits were sent for contamination screening testing. 

These deposits were recorded to be generally stable during excavation as trial pits did 

not collapse when left open to undertake soakaway testing.  

A summary of the in-situ and laboratory test results in this stratum is presented in Table 

4 below and are included within the Appendix E and  P. 

The recorded in-situ test results and laboratory test results are detailed within the 

Factual Ground Investigation Report presented separately.  

Table 4: Summary of insitu and exsitu soil testing for glacial till 

Soil parameters Range No Tests 

Moisture content (%) 14 - 27 4 

Liquid limit (%) 42 - 65 3 

Plasticity limit (%) 16 – 30 

Plasticity index (%) 26 - 35 

Plasticity term Intermediate to high n/a 

Shrinkage Potential Medium  

Clay (%) 24 - 35  3 

Silt (%) 25 - 38 

Sand (%) 23 - 34 

Gravel (%) 4 - 17 

Earthworks Class  Class 2  

Maximum Dry Density – 4.5kg Rammer (Mg/m
3
) 1.80 1 
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Soil parameters Range No Tests 

Optimum Moisture Content - 4.5kg Rammer (%) 17 

Natural Moisture Contents of samples tested (%) 13 

SPT ‘N’ values                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
6 – 50 

23 

Undrained shear strength inferred from SPT ’N’ 
values (kN/m

2
) 

25 - 210 

Stiffness term  Soft to very stiff 

Undrained shear strength measured by onsite 
hand vane testing (kN/m

2
) 

38 – 126 21 

Stiffness term  Soft to stiff 

Given the topography, individual borehole plan positions and inherent heterogeneity of 

the strata in terms of its thickness and material structure there is considerable variation 

with depth and level. However, as expected in most instances the data indicates a 

progressive increase in SPT and corresponding strength of the strata with depth with 

most materials initially being soft to firm closer to surface becoming stiff with depth.  

5.1.5 Glaciofluvial deposits  

The Glaciofluvial deposits were encountered within two exploratory holes (TP12 and 

WS03) approximately half way along the proposed route. The thickness of the stratum 

was proven to range from 1.00m to 3.00m. 

The soils encountered comprised orange slightly silty slightly clayey slightly gravelly 

sand or orangish brown sandy gravel, with gravel fraction typically fine to coarse 

quartzite, flint, chalk and rare limestone.  

A summary of the in-situ and laboratory test results in this stratum is presented in Table 

5 below and are included within the Appendix E and O. 

Table 5: Summary of insitu and exsitu soil testing for Glaciofluvial deposits 

Soil parameters Range No Tests 

Moisture content (%) 10 - 16 2 

Clay (%) 10 - 14 2 

Silt (%) 12  - 15 

Sand (%) 56 – 67 

Gravel (%) 8 - 18 

Earthworks Class  2  

Maximum Dry Density – 4.5kg Rammer (Mg/m
3
) 1.82 1 

Optimum Moisture Content - 4.5kg Rammer (%) 13 

Natural Moisture Contents of samples tested (%) 16 

5.1.6 Blisworth limestone formation 

The Blisworth limestone formation stratum was encountered in two forms a weathered 

form and a solid form.  
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5.1.6.1 Weathered Blisworth limestone formation 

The Blisworth limestone formation was regularly encountered in its weathered form. This 

was typically observed below the Oadby Member and above the solid deposits. 

However, this was occasionally observed directly below the topsoil.  

The deposits encountered typically comprised a firm to stiff grey slightly gravelly clay 

with fine to coarse sub-angular to sub-rounded limestone gravels. 

Table 6: Summary of insitu and exsitu soil testing for weathered Blisworth Limestone 
Formation 

Soil parameters Range No tests 

Moisture content (%) 17 1 

 Liquid limit (%) 33  

Plasticity limit (%) 18  

Plasticity index (%) 25 

Plasticity term Low  

Volume change potential  Medium 

SPT ‘N’ values 

(depth plots presented separately) 

14 – 50  17 

Undrained shear strength inferred from SPT ’N’ 

values (kN/m
2
) 

58 - 210 

Stiffness term  Firm to very stiff 

Undrained shear strength measured by onsite 

hand vane testing (kN/m
2
) 

42 – 110 9 

Stiffness term  Firm to stiff  

 

One soil sample of these deposits was sent for contamination screening testing. 

5.1.6.2 Solid Blisworth limestone formation 

Solid geology associated with the Blisworth limestone formation was encountered 

directly beneath the weathered zones within BH02, BH03, BH04, BH05, TP14 and 

TP15. This stratum was encountered directly beneath the Oadby Member within TP01, 

TP02, TP05, TP13 and TP18. The thickness of the solid deposit was proven within all 

rotary boreholes (BH01 to BH05) and was thickest within the northern part of the 

proposed highway alignment. The thickness typically ranged from 8.55m (BH02) to 

2.50m (BH05).  

The bedrock geology associated with the Blisworth limestone formation was 

encountered as a medium strong to extremely strong grey (sometimes yellow orange 

brown) limestone. 

A summary of the in-situ and laboratory tests in the Blisworth limestone formation is 

presented in Table 7 below and are included within Appendix E and Appendix P. 
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The recorded in-situ test results and laboratory test results are detailed within the 

Factual Ground Investigation Report presented separately.  

Table 7: Summary of insitu and exsitu soil testing for Blisworth Limestone Formation 

Soil parameters Range No tests 

Moisture content (%) 2.00  – 27  9 

SPT ‘N’ values 

(depth plots presented separately) 

>50 24 

Bulk Density (Mg/m
3
) 2.48 – 2.49 2 

Dry Density (Mg/m
3
) 2.37 – 2.37 2 

Moisture Content (%) 4.7 - 5 2 

Unconfined Compressive Strength (MPa) 6 – 27  2 

Point Load  (I50) (MN/m
2
) 0.17 – 3.82 5 

Equivalent estimated UCS of Point Load (MPa) 

(using factor of 20) 

3.4 – 76.4 5 

Natural Moisture Content at test 2 – 9.5   5 

As expected in most instances the strata graduates from residual weathered soils to 

rock. Initially the weathered strata are noted to be more granular and fractured tending 

to more intact sections with depth. 

No obvious visual or olfactory evidence of contamination was identified within any of 

these deposits encountered during the ground investigation. 

5.1.7 Rutland formation 

The Rutland formation was encountered in two forms a weathered form and a solid form. 

This formation was more typically encountered more towards the southern part of the 

proposed road development.  

5.1.7.1 Weathered Rutland Formation 

The Rutland formation was often encountered in its weathered state directly below the 

Oadby member in the southern areas of the site and are indicated to be present from a 

minimum top depth of between 0.70m to 2.00m (WS04, WS05, WS06, WS07, WS08 

and WS09). However, typically, the depth to the top of the weathered Rutland formation 

is approximately 1.30 – 1.60m bgl. 

The deposits encountered typically comprised a firm to stiff green grey silty clay or green 

grey slightly sandy gravelly silt, or an extremely weak yellow laminated siltstone. A 

summary of the in-situ in the weathered Rutland Formation is presented in Table 8 

below and are included within Appendix E. 
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Table 8: Summary of insitu soil testing for weathered Rutland Formation   

Soil parameters Range No tests 

SPT ‘N’ values 8 – 50  23 

Stiffness term  Soft to very stiff  

One soil sample of these deposits was sent for contamination screening testing. 

5.1.7.2 Solid Rutland formation 

Solid geology associated with the Rutland formation was encountered directly beneath 

the Blisworth limestone formation within trial pits 16 and 17, however it’s thickness was 

not proven within these exploratory holes. The formation was also encountered below 

the solid Blisworth limestone formation within all rotary boreholes (BH01 – BH05). 

The solid geology associated with the Rutland formation was encountered as medium 

strong to strong grey brown silty mudstone or an extremely strong grey limestone. 

A summary of the in-situ and laboratory test results in the Rutland Formation is 

presented in Table 9 below and are included within the Appendix P. 

The recorded in-situ test results and laboratory test results are detailed within the 

Factual Ground Investigation Report presented separately.  

Table 9: Summary of in-situ and laboratory test results for Solid Rutland Formation 

Soil parameters Range No tests 

Moisture content (%) 8.3 1 

SPT ‘N’ values 

(depth plots presented separately) 

42 – 50  19 

Point Load  (I50) (MN/m
2
) 0.09* – 3.63^ 

* mudstone 

^ Limestone 

4 

Equivalent estimated UCS of Point Load (MPa) 

(using factor of 20) 

1.8 – 72.6 

Natural Moisture Content at test 1.7 - 13   

 

As expected in most instances this indicates a progressive increase in SPT and 

corresponding strength of the strata with depth as the strata graduates from weathered 

to rock. 

5.1.8 Results of soakage testing 

Three soakaway tests were attempted close to locations where it is thought that storm 

water attenuation ponds or drainage swales might be located to check to see if any 

infiltration may occur and to confirm whether the ground conditions are suitable for the 

adoption of soakaway sustainable urban drainage systems.  



 

Roxhill Developments Limited 23 

Interpretative Ground Investigation Report: M1 Junction 15: Roade Bypass 

313583-02 (00) 

The results of the soakage testing are summarised in the table below. 

Table 10: summary of soakage testing 

Trial pit Geological unit Test result (m/s) 

TP22 
Oadby Member                       

(cohesive) 

Insufficient drop in water level. Unable 

to calculate infiltration rate by 

extrapolation due to lack of soakage. 

TP23 
Oadby Member                       

(cohesive) 
*2.13x10

-6
 

TP26 
Oadby Member                       

(cohesive) 

Insufficient drop in water level. Unable 

to calculate infiltration rate by 

extrapolation due to lack of soakage. 

Notes: * The infiltration rate was extrapolated to obtain the infiltration rate. Test was not 

completed sufficiently as insufficient soakage achieved. 

5.2 Groundwater 

Groundwater was encountered during the investigation as detailed in the table below. 

Table 11: summary of groundwater strike and rise during ground investigation 

BH/TP Stratum 
Strike   (m 

bgl) 

Level 

(mAOD) 

Rise           

(m) 

Level 

(mAOD) 

BH02 PRF 25.20 96.25 1.60 97.85 

BH03 BLF 8.00 111.60 0.30 111.90 

BH05 RF 9.00 92.76 1.00 93.76 

WS06 WRF 3.50 93.65 - - 

Notes: GT = Glacial Till, WRF = Weathered Rutland Formation, PRF = Possible Rutland 

Formation, RF = Rutland Formation and BWL = Blisworth Limestone Formation  

Where not listed, exploratory holes did not encounter groundwater strikes during drilling. 

It should be noted that the speed of drilling and casing of holes can often mask minor 

seepages and water strikes. The addition of air mist flush during rotary coring to 

advance the hole may obscure minor water strikes, however major water strikes would 

be evident.  

It should be noted that groundwater levels might fluctuate for a number of reasons 

including in the short term the prevailing weather conditions immediately before and 

during investigation and monitoring works and longer term seasonal variations should be 

expected. 

The results of the subsequent groundwater monitoring and well surveying exercise are 

summarised in Table 12.  

Table 12: Summary of groundwater monitoring 
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Monitoring 

well 

Response Zone 

(m bgl) 

Strata 
Ground Level 

elevation  

(m AOD) 

Monitored 

Groundwater  

Depth Range  

(mb GL) 

Monitored 

Groundwater 

Elevation  

(m AOD) 

BH01 10.00 – 20.00  BWL 119.70 16.53 to 17.45 103.17 to 102.25 

BH02 20.00 – 30.00 PRF 121.45 20.12 to 20.21 101.24 to 101.33 

BH03 8.00 – 15.00 BWL/RF 119.60 12.33 to 12.56 107.27 to 107.04 

BH04 7.00 – 11.00 RF 115.71 10.12 to 9.40 105.59 to 106.31 

BH05 8.00 – 12.00 RF 101.76 6.85 to 7.10  94.91 to 94.66 

WS01 1.00 – 2.50 GT 120.71 Dry -  

WS02 3.00 – 5.00 GT 119.35 1.18 to 3.05 118.17 to 116.30 

WS03 1.00 – 3.00 GT 115.32 
3.00 (Damp 

Base)* 
112.32 

WS04 1.00 – 2.00 GT/WRF 104.35 dry  to 1.87   102.45 to 102.48 

WS05 2.00 – 4.00 WRF 102.94 3.95 to dry 98.99 to 98.95 

WS06  2.00 – 4.00 WRF 97.15 2.36 to 2.62 94.75 to 94.53 

WS07 1.00 – 2.50 WRF 102.01 1.91 to 2.07 100.10 to 99.94 

WS08 1.00 – 3.00 WRF 101.76 2.65 to 2.70 99.11 to 99.06 

WS09 1.00 – 3.00 GT/WRF 113.77 dry  to 3.08  110.69 to 110.68 

WS10 2.00 – 4.00 GT 117.97 2.75 to 3.23 115.22 to 114.74 

WS11 3.00 – 4.53 GT 121.33 Dry  116.80 

WS12 3.00 – 5.00 GT 119.74 3.58 to 4.80 116.16 to 114.94 

* Was noted to be dry three out of four visits 

Notes: GT = Glacial Till, WRF = Weathered Rutland Formation, PRF = Possible Rutland Formation, 

RF = Rutland Formation and BWL = Blisworth Limestone Formation 

The findings appear to confirm the site has localised perched water within discrete 

pockets of granular material within the Oadby Member and weathered zones of the 

Rutland Formation. Additionally, localised seepages from the cohesive Oadby Member 

may have also accumulated within the base of standpipes instrumented within these 

cohesive deposits. The variable nature of the granular and cohesive strata present 

throughout the Oadby Member deposits results in pockets of water bearing granular 

strata and pore water release, which are not thought to be linked or consistent across 

the site. 

Deeper installed instruments placed within rotary boreholes within the Blisworth 

limestone and Rutland Formation (BH01 and BH02, near the Roade railway cutting) 

suggest a continuous and deeper water table is present within these strata at depths of 

approximately 101.24mAOD to 103.17mAOD. Deeper instruments within BH03, BH04 

and BH05, (installed within the Rutland Formation) towards the central and southern half 
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of the development suggest that the deeper water table is in hydraulic connectivity with 

these.  

It should also be appreciated that some of the instrumentation installed cover large 

response zones including some more permeable strata trapped between less permeable 

strata. If the more permeable strata yield water these standpipes fill up to the draining 

layer trapped in the less permeable mudstone surrounding them below and therefore 

maintain what appears to be a water table, which may not reflect reality and possibly 

only represent perched water confined by cohesive strata above and below.  

Following purging of three well volumes, six water samples were obtained from 

monitoring instrumentation for contamination screening testing.  No obvious visual or 

olfactory contamination was identified when taking these samples. 

5.3 Ground gas regime 

The results of the ground gas monitoring and testing carried out are given in Appendix F. 

The maximum results are recorded in Table 13. 

Table 13: Summary of gas monitoring results 

Borehole 
Response             

zone (m) 

Probable 

source(s) of 

ground gas 

Number of       

monitoring 

visits 

Methane 

(%) (max) 

Carbon 

dioxide 

(%) 

(max)  

Oxygen 

(%)      

(min) 

Flow 

rate 

(l/hr) 

(max) 

Monitored 

Water level                   

(m bgl) 

BH01 
10.00 - 

20.00  

None 

identified 
4 0.0 0.2 20.8 0.1 

16.53 to 

17.45 

BH02 
20.00 – 

30.00 

None 

identified 4 0.0 0.4 16.8 0.1 
20.21 to 

20.12 

BH03 
8.00 – 

15.00 

None 

identified 4 0.0 0.6 19 0.1 
12.33 to 

12.56 

BH04 
7.00 – 

11.00 

None 

identified 4 0.0 0.9 20.0 0.1 
10.12 to 

9.40 

BH05 
8.00 – 

12.00 

None 

identified 4 0.0 0.5 19.1 0.2 
6.85 to 

7.10  

WS01 1.00 – 2.50 
None 

identified 
4 0.0 1.7 2.8 0.2 Dry 

WS02 3.00 – 5.00 
None 

identified 
4 0.0 2.2 15.8 0.3 

1.18 to 

3.05 

WS03 1.00 – 3.00 
None 

identified 
4 0.0 2.4 18.2 0 3.00 

WS04 1.00 – 2.00 
None 

identified 
4 0.0 1.3 19.4 0.1 

1.90 to 

1.87   
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Borehole 
Response             

zone (m) 

Probable 

source(s) of 

ground gas 

Number of       

monitoring 

visits 

Methane 

(%) (max) 

Carbon 

dioxide 

(%) 

(max)  

Oxygen 

(%)      

(min) 

Flow 

rate 

(l/hr) 

(max) 

Monitored 

Water level                   

(m bgl) 

WS05 2.00 – 4.00 
None 

identified 
4 0.0 1.8 17.1 0 

3.95 to 

3.99 

WS06  2.00 – 4.00 
None 

identified 
4 0.0 1.4 17.8 0.2 

2.40 to 

2.62 

WS07 1.00 – 2.50 
None 

identified 
4 0.0 1.9 12.5 0.3 

1.91 to 

2.07 

WS08 1.00 – 3.00 
None 

identified 
4 0.0 2.5 14.8 0.1 

2.65 to 

2.70 

WS09 1.00 – 3.00 
None 

identified 
4 0.0 1.0 18.5 0.1 

3.08 to 

3.09  

WS10 2.00 – 4.00 
None 

identified 
4 0.0 2.7 14.0 0.2 

2.75 to 

3.23 

WS11 3.00 – 5.00 
None 

identified 
4 0.0 4.0 13.6 0.2 4.53 

WS12 3.00 – 5.00 
None 

identified 
4 0.0 9.1 11.2 0 

3.58 to 

4.80 

No obvious sources of gas were identified during the investigation and the results 

detailed above are believed to represent the natural soil gas conditions. Gas monitoring 

visits were undertaken during periods of rising, constant and falling pressures of 

between 1007 and 1018mbar. 

5.4 Visual/olfactory evidence of soil and groundwater 
contamination 

No visual or olfactory evidence of soil or groundwater contamination was encountered or 

identified during the investigations. 

5.5 Ground model 

In summary, the ground conditions underlying the proposed bypass route appear to 

comprise relatively thin agricultural topsoil which is underlain by variable thicknesses of 

cohesive low permeability Oadby Member (Glacial Till) which extends across the entirety 

of the proposed development. Minor localised pockets of Glaciofluvial deposits, are 

restricted to a localised area approximately half way along the highway alignment. 

Possible made ground and definitive made ground have been identified in two areas of 

the proposed route. Firstly, possible made ground, which is assumed to be reworked 

natural glacial deposits from the existing railways cutting appears to have been placed 

upon the natural deposits of Glacial Till at the crest of the cutting in the vicinity of 

positions TP3, BH01, WS11, TP4, BH02 and WS12. Secondly, made ground was also 

identified within the disused railway line in the southern part of the site, in the vicinity of 



 

Roxhill Developments Limited 27 

Interpretative Ground Investigation Report: M1 Junction 15: Roade Bypass 

313583-02 (00) 

TP16 and TP16A. This was identified as limestone cobbles and boulders which were 

used for railway ballast laid directly upon to natural strata.     

Weathered zones of bedrock geology were typically encountered underlying the Oadby 

Member, however in several positions TP15, TP16 and TP17, the weathered Blisworth 

limestone formation was encountered directly beneath the topsoil. 

Available information from the exploratory hole logs identifies that the BLF was 

encountered at greater depths (typically 4.00m to 4.50m within BH03, BH04 and BH05) 

in the southern region of the route. However, in the northern half of the route the BLF 

was encountered at depths slightly greater (typically 6.7m to 9.00m in BH01 and BH02, 

respectively).  

This in turn is underlain by the Rutland Formation which was encountered at depths of 

17.5m and 18.65m within BH01 and BH02, respectively. Within BH03, BH04, BH05, the 

Rutland Formation was encountered at shallower depths (13.3m, 10m and 6.50m), 

respectively. 

The exploratory positions appear to confirm that the site has localised perched water in 

granular pockets within the glacial till and other shallower deposits. Available information 

within deeper boreholes suggests that there is a possible continuous water table at 

depth within the Blisworth Limestone Formation and Rutland Formation underlying the 

site. 

 

However it is considered unlikely that the encountered groundwater beneath the site is 
linked to surface water receptors in the vicinity of the site. The only surface water 
receptor within the vicinity of the site is a drain that runs northwest to southeast through 
the middle section of the bypass. During the walkover of the site the drain was noted to 
be dry and as such is likely to only flow during periods of heavy rainfall and is not 
considered to be connected to groundwater beneath the site.  
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6 QUANTITATIVE RISK ASSESSMENT 

In line with CLR11 (EA, 2004a), there are two stages of quantitative risk assessment, 

generic and detailed. The GQRA comprises the comparison of soil, groundwater, soil 

gas and ground gas results with generic assessment criteria (GAC) that are appropriate 

to the linkage being assessed. This comparison can be undertaken directly against the 

laboratory results or following statistical analysis depending upon the sampling 

procedure that was adopted.  

6.1 Linkages for assessment 

Section 5.5 outlines the refined conceptual model/ ground model which identified the 

linkages that required assessment after the findings of the site investigation had been 

considered. These linkages together with the method of assessment are presented in 

Table 14. 

Table 14: Identified potentially relevant pollutant linkages 

Potentially relevant pollutant 

linkage 
Assessment method 

1. Inhalation of vapour Human health GAC outlined in Appendix J for soil and 

groundwater based on indoor inhalation exposure to 

vapour-phase volatile organic compounds (VOC). 

2. Inhalation of fugitive dust  Direct comparison of laboratory results of soil samples 

compared to human health GAC in Appendix J for a 

proposed commercial and industrial end use. 

3. Ingestion and absorption by 

direct contact; including hand to 

mouth contact and absorption 

through the skin 

Direct comparison of laboratory results of soil samples 

compared to human health GAC in Appendix J for a 

proposed commercial and industrial end use. 

4. Uptake of contaminants by 

vegetation potentially impacting 

plant growth 

Comparison of soil data to GAC in Appendix K.  

5. Migration by surface run-off; 

including in suspension or 

solution into nearby surface 

water receptors 

 

Has been considered qualitatively using soil results.  

Consideration of soil results presented within Appendix H. 

6. Migration into groundwater 

(principal aquifer); including 

leaching in the unsaturated 

zone and diffusion in the 

saturated zone.  

Has been considered qualitatively using soil and 

groundwater results.  

Comparison of groundwater data to GAC in Table 1 of 

Appendix L. 

 

7. Transportation via the land 

drains in to the sewerage 

Has been considered qualitatively using soil results.  
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Potentially relevant pollutant 

linkage 
Assessment method 

system or to outlets into the 

environment (drainage ditches 

and streams). 

 

Consideration of soil results presented within Appendix H. 

As no structures are to be developed on the site risks from ground gases are not 

considered to exist but may pose a potential risk to construction workers during 

development. 

6.2 Methodology and results 

The methodology and results of the GQRA are presented for each relevant pollutant 

linkage in turn. 

6.2.1 Inhalation of vapour 

Contaminated made ground was not encountered during the site investigation and this 

was further proven in the chemical testing as all VOC results were noted to be below the 

laboratory’s limit of detection. Additionally, no visual or olfactory evidence of impacted 

soil was observed during the site investigation and photo ionisation detection results all 

returned 0.00 parts per million (ppm) as such this pathway will not be considered further. 

6.2.2 Inhalation of fugitive dust 

Chemical testing of soil samples obtained from the site were below the relevant generic 

assessment criteria and therefore, it is considered any dust generated from the site 

would not be detrimental to human health and as such, this pathway will not be 

considered further. 

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

End users are defined as those who are exposed to sources of contamination on a 

regular and predictable basis. In the case of developments for commercial end use, the 

critical receptor is defined within SR3 as a 16 to 65 year old female. 

The chemical test results have been compared directly to the appropriate GAC for each 

contamination, based on a Soil Organic Matter (SOM) of 1%. The direct comparison 

table, which presents the chemical laboratory data set compared against the relevant 

GAC, is included within Appendix J. 

All samples are below the GAC and the results of the assessment indicate the strata as 

encountered are suitable for use. 

Based on the above assessment, no potentially significant risks associated with the soil 

contamination have been identified and it is considered that the site may be regarded as 

suitable for the proposed end use. It should however be noted that investigations should 

be undertaken in the areas that were inaccessible, however given the history of the site 

defined within the desk based studies it is not considered likely that any significant 
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contamination sources or contaminants would be encountered within these areas, 

indeed it is understood that part of the area is noted to be occupied by an unusually 

undisturbed habitat (see separate ecological assessments for more information). 

6.2.4 Uptake of contaminants by vegetation potentially impacting plant growth 

The results have been compared with the GAC presented in Appendix K for this linkage. 

The results indicate that a relevant pollutant linkage is unlikely to exist associated with 

phytotoxic effects. No exceedances were recorded and therefore it is considered that 

this pollutant linkage does not exist, therefore this will not be considered further.  

6.2.5 Migration by surface run-off 

The potential for leaching has been considered qualitatively using soil results. No 

relevant sources of contamination were identified at the site that would be considered as 

creating a risk via surface runoff.  

Analysis of TPHCWG, PAHS, pesticides and herbicides were typically at the Limit of 

Detection (LOD) within the soil samples tested with occasional minor detections of PAHs 

(maximum total PAH of 2.07mg/kg). 

Analysis of metals indicated that the metals concentrations detected in soils were 

typically less than expected background concentrations within the area as shown in 

Table 15. 

Table 15: Comparison of soil concentrations against background concentrations 

Analyte 

Maximum Soil 

Concentration 

detected 

(mg/kg) 

Background soil 

concentration (mg/kg) 

Source 

Arsenic 11 15-25 Envirocheck 

Cadmium 1.3 <1.8 Envirocheck 

Chromium 39 60-90 Envirocheck 

Lead 96 <100 Envirocheck 

Nickel 33 30-45 Envirocheck 

Copper 33 21-35 BGS website – 
background 
map 

Selenium <1 0.29 UK soil 
observatory 

It is therefore considered that the sample results do not indicate that a risk to drains via 

surface runoff exists. 

6.2.6 Migration into groundwater (Principal Aquifer) 

No relevant sources of contamination were identified at the site. Soil concentrations at 

the site are generally typical of those recorded in natural strata and topsoil are at 

concentrations less than expected background concentrations as indicated in the 
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previous section. The results of the comparison of the groundwater results to the UK 

Drinking water standards indicate there are several exceedances of the standards as 

noted in the table below. 

Table 16: Summary of groundwater contaminant exceedances 

Analyte 
U.K./EC 

DWS 

No. samples 

screened 

No. exceedances 

of EQS 

Location of highest 

concentration (value) 

Sulphate 250 

(mg/l) 

6 4 WS10 (1520mg/l) 

Boron 1000 

(µg/l) 

6 2 BH01 (2220µg/l) 

Nickel 20 (µg/l) 6 2 WS02 (29 µg/l) 

Selenium 24 (µg/l) 6 1 WS02 (24 µg/l) 

 

The Blisworth Limestone Formation is a member of the Blue Lias Group which is known 

to be a pyritic strata with naturally occurring sulphates which are known to precipitate out 

within these deposits. In addition when pyrite is oxidised this leads to the formation of 

sulphuric acid, which reduces the pH of groundwater, as observed within the laboratory 

data presented in Appendix L. Therefore the presence of naturally occurring pyrite and 

sulphates would explain the slightly elevated levels of sulphate in groundwater. 

The mobility of heavy metals typically increases with a reduction of PH so it is possible 

that the slightly elevated metals present within some of the groundwater samples is a 

result of reduced pH concentrations leaching metals from naturally occurring soils.  

Slightly elevated concentrations of boron were only noted within BH01 and BH02 which 

are located on both sides of the Roade railway cutting. It is plausible that the elevated 

concentrations within the groundwater at this location may be associated with the 

railway line, where track levels are some 15m below surrounding ground levels at the 

highway over bridge crossing point and only some 1-3m above the monitored 

groundwater levels in the two deep holes located either side of the cutting from which 

these samples were taken. Boron based compounds are typically used as a non-toxic 

woodworm and dry root treatment and are likely to have been used on the railway for 

the treatment of railway sleepers. 

The identified nickel and selenium exceedances are considered to be marginal and as 

such are unlikely to represent a risk to the aquifer given the low permeability of the 

superficial deposits present across the site. Table 15 has also indicated that the 

detected soil concentrations are typically lower than expected background 

concentrations. 

Therefore it is considered that the site investigation has not indicated there to be 

significantly elevated concentrations present in groundwater beneath the site that has 

been caused by anthropogenic sources of contamination along the length of the road 

bypass. Risks to the Principal Aquifer are considered to be low. 
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6.2.7 Transportation via the land drains in to the sewerage system or to outlets into 
the environment (drainage and streams) 

The potential for leaching has been considered qualitatively using the soil results 

presented in Appendix H.  

As can be seen in section 6.2.5 and Table 15 the soil tests undertaken indicate that 

concentrations of contaminants are typically below expected background concentrations 

and are therefore are also considered unlikely to represent a risk via this potential 

pollutant linkage. 

6.3 Summary of quantitative risk assessment 

The site is currently predominately used for arable farm land with the exception of the 

area of the Roade railway cutting (not part of the site but straddled by a proposed 

bridge) and the former railway line towards the southern end of the proposed route. 

Intrusive investigations carried out across the site have confirmed that the site is directly 

underlain by natural soils and no contaminated strata were identified during the field 

works.  

Furthermore, comparison of laboratory testing results of soils obtained from the ground 

investigation indicate that pollutant linkages are unlikely to exist for risk to human health, 

phytotoxic effects, or the underlying aquifer. Exceedances of metals and sulphates were 

identified within groundwater, however, due to the generally minor nature of 

exceedance, general lack of onsite sources, they are not considered to pose a risk. 

Elevated boron concentrations detected in groundwater in BH01 and BH02 were 

considered to have potentially been caused by the railway line that runs between them. 
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7 ASSESSMENT OF POTENTIAL LAND 
CONTAMINATION 

7.1 Potential sources of contamination 

Likely ground contamination resulting from the current and former land uses has been 

determined from the desk study research and the relevant Department of the 

Environment Industry Profiles. 

The Assessment of Potential Land Contamination based upon site walkover and 

available data collated is included within the Preliminary Sources Study Report for the 

site ref: 313418 – 02 (00) presented separately within the Contaminated Land Risk 

Register. This register has been updated to reflect the findings in these recent 

investigations and an updated version is included in Appendix R.  

This report updates the initial assessment by taking account of: 

 the Quantitative Risk Assessment of the chemical analysis of soil and groundwater 

samples taken from the recent supplementary ground investigations and 

assessment of gas monitoring results also undertaken as part of the recent 

supplementary ground investigations.  

In summary, the ground investigation has not identified any significant areas of Made 

Ground or potential contamination confirming as expected that the vast majority of the 

site is undisturbed Greenfield land underlain by clean natural geological strata and as 

such negligible risk has been determined to exist to end users or controlled waters. 

The information detailed above has been used to update the Contaminated Land Risk 

Assessment (Conceptual Site Model) Matrix included in Appendix R. 

The main identified risks are discussed below in more detail however reference should 

be made to the risk matrix to understand all of the risks assessed 

7.2 Preliminary contaminated land risk assessment 

7.2.1 Risks to human health during construction 

The human health assessment presented in Section 6.2.3 has not indicated there to be 

any risks to construction workers as no contamination has been identified, the strata 

present are for the most part natural and scheme will be built using clean site won 

materials or / and suitable clean imported material. Therefore the risk to human health 

during construction is considered to be negligible. 

7.2.2 Risk to human health post construction 

The human health assessment presented in Section 6.2.3 has not indicated there to be 

any risks to end users. 
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Given the nature of the proposed scheme is for a highway, human exposure to soils and 

groundwater will be extremely low with soils covered by hard standing minimising any 

potential contact pathways.  

7.2.3 Risks to local ecology and landscape planting 

The phytotoxicity assessment presented in Section 6.2.4 indicated that potential risks to 

plant growth are unlikely to exist. Given that the crops and flora are thriving upon the site 

and that no significant Made Ground or contamination has been observed that the 

scheme will be built using clean site won materials or / and suitable clean imported 

material the risk to the local ecology from contamination is considered to be Negligible.  

7.2.4 Risks to surface water 

No risks to surface water receptors were identified to the site in its current conditions as 

indicated in sections 6.2.5 and 6.2.7. 

The greatest risks to surface waters are from potential uncontrolled release of silt, 

created during construction activities and subsequent effects on aquatic flora and fauna. 

This will be controlled by a suitable site specific construction environmental 

management plan and code of practice.  

7.2.5 Risks to groundwater 

No risks to groundwater are currently considered to exist at the site. Careful 

consideration will need to be given to suitability of imported materials if required. Also 

controls will be required during the construction programme to ensure that any 

potentially contaminative substances, particularly fuels, are contained sufficiently to 

prevent any uncontrolled release to the aquifer. 

7.2.6 Risks due to ground gas 

The anticipated geology is not indicative of widespread presence of strata likely to 

naturally degrade and produce harmful soil gases. The environmental database report 

has identified a landfill to the south east of the site. Monitoring of ground gas on the site 

has yielded no concentrations of methane gas, very low concentrations of carbon 

dioxide (normal conditions) and no to very low flow conditions and as such indicates that 

there are no on site sources of soil gas and that the landfill south west of the site is 

unlikely to pose a risk to the site or construction workers involved on the project. Indeed 

the presence of low permeability cohesive soils would inhibit movement of ground gas 

from any off site sources. 

As the proposed scheme design for the site is a highway, the exposure to ground gases 

posing a risk to human health post-construction is considered to be negligible. 

In regards to ground gases posing a risk to workers during the construction it is 

considered that there is a very low risk to personnel from asphyxiation where they have 

to enter below ground excavations or in ground inspection chambers, provided suitable 

atmosphere testing is carried out and confined spaces protocols are observed. 
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7.2.7 Risk to buried structures and services 

The soils beneath the site are known to include naturally occurring sulphates and as 

such in ground concrete will need to be designed to accommodate the risks represented 

by contact with such sulphates.  

As such careful consideration should be given to the design chemical and sulphate class 

of concrete used within the development particularly when in contact with the ground.  

In addition consideration will need to be given to the potential for sulphate induced 

heave especially where the materials noted above are used within a cut and fill program 

where soils would be significantly disturbed allowing a greater oxidation potential. 

This assessment of the potential for chemical attack on buried concrete is based on 

current BRE guidance. The desk study and site walkover indicate that, for the purposes 

of this assessment of the aggressive chemical environment, the site should be 

considered as a Greenfield that has not been subject to previous industrial development.  

A suite of chemical analyses appropriate to this site classification was carried out on 

samples within BH01, BH02 and BH03, targeted at the location of the bridge.  

The results of chemical tests carried out indicate 2:1 water soil extract sulphate contents 

of up to 652mg/l with pH values in the range of 6.63 to 9.04. In addition groundwater 

analysis indicates sulphate concentrations up to 1520mg/l. 

Based on the characteristic values above for soil and groundwater, the initial Aggressive 

Chemical Environment for Concrete (ACEC) Classification is AC-3, with a Design 

Sulphate Class of DS-3. This assumes nominally mobile groundwater conditions.  

Due to the potential for the pyrite bearing materials within the natural geology across the 

site, characteristic values of Total Potential Sulphate (TPS) and Oxidisable Sulphides 

(OS) have also been determined for the site.  

The results of the laboratory testing indicate maximum values of 4.32% (TPS) and 

3.91% (OS). As the oxidisable sulphides is greater than 0.30% within all the samples, 

with the exception of one within BH02 at 12.27m bgl, pyrite s probably present. On this 

basis the Aggressive Chemical Environment for Concrete Classification is AC-4 with a 

Design Sulphate Classification of DS4. 

It is recommended that further testing is undertaking at detailed design stage to confirm 

this over a broader selection of sample depths. 
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8 GEOTECHNICAL SITE ASSESSMENT 

8.1 Preliminary geohazard and geotechnical assessment 

Using the available information and taking into account the ground model for the site, the 

Preliminary Geotechnical Risk Register presented within the Preliminary Resources 

Study Report (313418-02) has been revised and updated and is presented within 

Appendix Q and highlights several potential risks associated with the site. The main 

identified risks are discussed below in more detail however reference should be made to 

the risk matrix to understand all of the risks assessed. 

8.1.1 Mining and natural cavities 

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

not conducive to the formation of large natural cavities. This has been confirmed by the 

ground investigation which has confirmed the ground model. 

8.1.2 Man made voids or obstructions 

No voids have been identified during the ground investigation.  

8.1.3 Earthworks 

Cut to fill earthworks are anticipated to be required to be undertaken to achieve the 

proposed redevelopment vertical and horizontal alignments.  

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

is assumed that; 

 site won materials will be utilised  

 and that a cut to fill volume balance will be achieved. 

The ground investigation has revealed that the site is underlain by the Oadby Member 

(Glacial Till) which is cohesive in nature and therefore moisture content sensitive. Many 

UK cohesive soils tend to be wet of the optimum for compaction and therefore there is 

considered to be a moderate risk that these soils may need soil modification or 

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

hard standing. Further classification and earthworks investigations and trials are 

required to fully inform detailed design and specification, however the materials 

identified would be classed as a Class 2 cohesive general fill material.  

When considering lime modification or stabilisation account must be taken of the risks of 

creating heave through the chemical reaction with naturally occurring sulphates within 

the clays soils present, therefore prior testing will be required to confirm if this risk is 

present so that it may be mitigated in the mix design.  
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8.1.4 Existing cut slopes 

A deep railway cutting is located near the northern end of the proposed route and is 

considered to be stable, as no signs of instability were identified during the walkover or 

intrusive investigation. However, it should be noted that limited access was available 

when viewing the cutting from the public right of way footbridge. 

8.1.5 Gradient on site 

Cut and fill earthworks may be required to develop the site into a suitable highway 

vertical alignment, as such, slopes may be created as part of the design. No earthworks 

plan has been provided to RSK, as such, no detailed slope assessment has been made. 

Ground conditions identified to date do not suggest that the existing ground represents 

significant or unusual risks.  

8.1.6 As-dug cut material suitability 

The site is underlain by natural soils which are considered to be suitable for reuse. 

These are predominately cohesive in nature and are these sensitive to moisture content 

change. Further earthwork investigation is required to appropriately classify materials to 

be reused for the proposed scheme.  

8.1.7 Embankment stability 

Preliminary road layouts have been provided and it is considered that minor cut and fill 

works are required to complete the proposed road. No detailed design of proposed 

embankments has been provided to RSK and as such, no detailed stability assessment 

can be made.  

If embankments are to be constructed it is assumed that clean site won materials will be 

suitable for reuse within the embankment construction to avoid excessive costs for 

importation of materials to form the embankment. The design of the embankment will 

need to take account of the classification of the materials being utilised for its 

construction as well as the founding stratum. Options for increasing side slopes and 

reducing footprint and volume may be explored and these may include reinforced 

embankments (geogrids) or soil stabilisation (lime and cement) or even retaining walls if 

required. 

The risk of failure of embankments is increased where fine grained soils are used to 

construct them particularly if insufficient compaction and drainage is designed and the 

works proceed too quickly. Therefore it is recommended that staged construction is 

undertaken and that granular basal layers is installed and linked to the wider drainage 

network to avoid the build-up of pore water pressures in fine soils as works progress.  

This will aid and speed up consolidation and increase stability.  Alternatively or 

additionally the use of soil stabilisation or reinforced earth might be considered. 

Embankment slopes must be designed appropriately with regard to the stability of the 

soils being used to construct the embankment and take account of the strength of the 

underlying foundation soils. However it is understood that they will have been designed 

with a conservative slope angle of no steeper than 1:3 which is normally acceptable in 
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the long term for formation of embankments using most British soils upon reasonable 

founding stratum. 

Drainage will need to be carefully designed to cope with surface water and to avoid 

runneling and softening of the slope faces and softening in the foundation soils, in 

particular at the toe of the slopes. 

8.1.8 Bridge foundations 

At this stage given the depth of the cutting, its steep sides, the importance of the 

infrastructure and taking into account the strata identified to be present on each side it is 

recommended that a piled foundation solution is adopted. This should extend 

foundations down into the solid strata at depth and ensure that the bridge loads are 

taken down below the base of the cutting avoiding loading the cutting side slopes. 

Preliminary recommendations for the design and construction of pile foundations in 

relation to the ground conditions identified beneath the site are set out in Table 17. The 

preliminary recommendations given below are based on the field results obtained on site 

today and will subject to confirmation in the final report. 

Table 17: Preliminary advice for the design and construction of piled foundations  

Design/construction 

considerations 
Design/construction recommendations 

Pile type The construction of both driven and bored (CFA or rotary) piles 

is considered technically feasible at this site.  

Possible constraints on 

choice of pile type 

Given that the site is located adjacent to the railway 
lines/embankment, it is likely that vibration/noise associated with 
pile driving may not be acceptable particularly as the bridge will 
span a deep cutting. CFA borings may struggle to penetrate the 
limestone to sufficient depths to avoid loading the cutting face. 
There it is considered that rotary bored piles may be required to 
ensure sufficient depth into rock head if high loads are required 
to be supported. 

Temporary casing  Given a likely presence of groundwater strikes within overlying 
made ground strata, bored piles will require temporary casing 
throughout this depth.  

Limitations afforded by 
ground 

For the purpose of assessing preliminary pile capacities the 
probable made ground has been presumed not to contribute to 
the load-carrying capacity for the piles.   
At this time, no negative skin friction has been considered due to 
presence of significant depths of probable made ground. It 
should be considered or included in the final design by others. 

For the purpose of 
assessing preliminary 
pile capacities the 

The presence of any buried sub-structures or other obstructions 
within made ground may lead to some difficulty during piling. 
Where buried obstructions are encountered, it will be necessary 
to either relocate the pile(s) or make allowance for removing the 
obstruction. 

Hard strata An allowance should be made for chiselling or slow boring within 

‘rock’ bands within the clay formation and the thicker beds of 

Limestone and Mudstone. 
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Design/construction 

considerations 
Design/construction recommendations 

Pile design parameters 

for Clay 

Pile design parameter CFA 

Undrained shear strength cu 

(kN/m
2
) 

4.5*SPT N Values (for Clay) 

and triaxial results 

Adhesion factor  0.50 

End bearing factor (Nc) 9 

Pile design parameters 

assumed for Limestone 

and Mudstone 

Shaft friction factor (ks.tan ) 0.80 

Limiting end bearing (kN/m
2
) 12500 

General parameters Limiting concrete stress (kN/m
2
) 7.5N/mm

2
 

 Limiting shaft friction (kN/m
2
) 110 

Global margin of safety 2 (with load testing) and 2.5 

(without) 

Special precautions 

relating to bored pile 

shafts and bases 

Bored pile concrete should be cast as soon after completion of 

boring as possible and in any event the same day as boring.  

Prior to casting the base of the pile bore should be clean, 

otherwise a reduced safe working load will be required. Similarly, 

if the pile bore is left open the shaft walls may relax/soften, 

leading to a reduced safe working load. 

The design procedure for piles varies considerably, depending on the proposed type of 

pile.  However, for illustrative purposes gives likely working pile loads for traditional bored, 

cast-in-situ concrete piles of various diameters and lengths, based on the design 

parameters given in Table 18.  For this purpose, the soil profile in boreholes (BH01 & 

BH02) has been considered.  It has been assumed that little or no positive skin friction will 

be obtained from ground level to about 5.0m depth due to possible thick made ground.  

The preliminary pile loads below are based on forming rock sockets a minimum 2 x up to 5 

x pile diameter into the bedrock. 

Table 18: Illustration of typical pile working loads for CFA piles 

Depth of pile                                 
(m) 

Diameter 
of pile                                 

(m) 

End bearing 

Qb (kN) 

Shaft Friction         
Fs  (kN) 

 

Ultimate Pile 
Capacity                  

(kN) 

Allowable Pile 
Capacity                  

(kN) 

FoS = 2.0 

Allowable Pile 
Capacity                  

(kN) 

FoS = 2.5 

11 

0.30 884 362 1246 623 498 

0.35 1203 423 1625 813 650 

0.40 1571 483 2054 1027 822 

0.45 1988 544 2532 1266 1013 

0.50 2454 604 3058 1529 1223 

0.60 3534 725 4259 2130 1704 

12 0.30 884 438 1321 661 529 
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Depth of pile                                 
(m) 

Diameter 
of pile                                 

(m) 

End bearing 

Qb (kN) 

Shaft Friction         
Fs  (kN) 

 

Ultimate Pile 
Capacity                  

(kN) 

Allowable Pile 
Capacity                  

(kN) 

FoS = 2.0 

Allowable Pile 
Capacity                  

(kN) 

FoS = 2.5 

0.35 1203 511 1713 857 685 

0.40 1571 584 2155 1077 862 

0.45 1988 657 2645 1322 1058 

0.50 2454 730 3184 1592 1274 

0.60 3534 876 4410 2205 1764 

13 

0.30 884 521 1404 702 562 

0.35 1203 608 1810 905 724 

0.40 1571 694 2265 1133 906 

0.45 1988 781 2769 1385 1108 

0.50 2454 868 3322 1661 1329 

0.60 3534 1041 4576 2288 1830 

14 

0.30 884 611 1495 747 598 

0.35 1203 713 1916 958 766 

0.40 1571 815 2386 1193 954 

0.45 1988 917 2905 1452 1162 

0.50 2454 1019 3473 1737 1389 

0.60 3534 1222 4757 2378 1903 

15 

0.30 884 709 1593 796 637 

0.35 1203 827 2030 1015 812 

0.40 1571 946 2516 1258 1007 

0.45 1988 1064 3052 1526 1221 

0.50 2454 1182 3636 1818 1455 

0.60 3534 1418 4953 2476 1981 

It should be stressed that the above capacities do not take into consideration pile group 

effects which is more pronounced for a large number of closely spaced piles. 

Notwithstanding the above, it is recommended that a specialist piling contractor should be 

contacted at an early stage for their advice on the most suitable pile type and capacity for 

the strata encountered at this site. In particular the piling specialist will need to confirm the 

ability of their equipment to form of rock sockets within the bedrock and depth of penetration 

practically achievable based on their previous experience in the local area.  

8.1.9 Cutting stability 

The preliminary highway alignment appears to suggest that little or only minor cut and fill 

works are required. No detailed geometry of proposed cuttings has been provided to 
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RSK and as such, no detailed stability assessment has been made. However it is 

understood that they will have been designed with a conservative slope angle of no 

steeper than 1:3 which is normally acceptable in the long term for most British soils. 

8.1.10 Earthworks – Materials reuse 

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

from the cutting works.  

It is anticipated that the majority of soils excavated from the site will be cohesive soil 

associated with the Glacial Till and would be considered to be a Class 2 material. It is 

expected that granular fractions of the Glaciofluvial Deposits potentially present within 

localised areas could be suitable for reuse within embankment fill as a Class 1 general 

fill if encountered in any significant quantity. 

There is considered to be a low to moderate risk that the underlying mudstone and 

perhaps the overlying cohesive till (derived in part from the underlying strata) will include 

high sulphates. As such careful consideration should be given to the design and 

specification of earthworks given to the potential for sulphate induced heave especially 

where the materials noted above are used within a cut and fill program where soils 

would be significantly disturbed allowing a greater oxidation potential. Soil stabilisation 

techniques will also require careful consideration for the same reasons. Such materials 

would however be suitable for reuse within landscape features where the potential for 

heave does not present a risk.   

According to the CL:AIRE guidance “The Definition of Waste: Development Industry 

Code of Practice” (version 2, March 2011), any material that may be otherwise 

considered by the Environment Agency as waste (such as made ground), if dealt with in 

accordance with the Code of Practice under a Materials Management Plan (MMP) will 

not be considered as waste if used for the purposes of land development.  Any Clean 

and Naturally occurring material may be reused on the site of origin without the need to 

be included within an MMP. 

8.1.11 Aggressive soil chemistry 

The soils underlying the site were anticipated to include naturally elevated levels of 

sulphates (gypsum) and ground concrete mix will be designed to accommodate these 

risks. The assessment is presented with Section 7.6 has indicated a classification of 

DS4 and AC4. 

In addition consideration will need to be given to the potential for sulphate induced 

heave especially where the materials noted above are used within a cut and fill program 

where soils would be significantly disturbed allowing a greater oxidation potential, this 

can be a particular problem where lime stabilisation is utilised to improve soil strengths. 

8.1.12 Highway construction 

As the site requires cut to fill earthworks to achieve the required development levels, it is 

anticipated that engineering earthworks design specification will be provided to cover 

these elements and is likely to include a performance specification for the formation 

levels beneath the highways in both cut and filled embankment areas.  
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Embankment earthworks designs will need to be checked for foundation bearing, 

settlement and slope stability to ensure that the embankments will not suffer detrimental 

settlement or failure once constructed. Similarly any new cuttings and existing cuttings 

(Roade Cutting) will also need to be assessed for long term stability. 

In the 1m of current existing ground level the exploratory holes have revealed a soil 

profile comprising topsoil, over glacial till. The potentially poorest sub-grade material 

within this profile is the topsoil, however this is assumed to be stripped prior to 

construction.  

In pavement design terms, the groundwater conditions are anticipated to comprise a low 

water table, i.e. at least 1m below the pavement formation level. 

The estimated minimum, equilibrium soil-suction, California bearing ratio (CBR) value for 

the soils and groundwater conditions described above under a completed pavement is 3 

%, based upon Table C1 in TRRL (1984) Report LR1132. 

The results of in-situ DCP testing indicate that the near surface soils (assuming a cut of 

450m) have a CBR value that ranges from between 3.5% to 30%, with most results 

falling in around 3.5-7% the results are summarised in Table 19. 

Table 19: Summary of CBR values derived from in-situ DCP tests 

Test 

location 
Material type 

Minimum CBR value determined at or just below 

anticipated formation level 

TP01 2 6% 

TP02 2 10% 

TP03 2 7% 

TP04 2 16% 

TP04 (test 2) 2 20% 

TP05 2 5% 

TP07 2 5% 

TP12 2 5% 

TP13 2 3.5% 

TP14 2 4% 

TP15 2 30% 

TP17 2 30% 

TP20 2 9% 

TP26 2 7% 

The recommended sub-grade soil CBR value for road pavement design is therefore 3%. 

This value assumes that during construction the formation level will be carefully 

compacted and any soft spots removed and replaced with well-compacted granular fill. 

It is normal practice to assume the sub-grade will be frost-susceptible as a minimum 

requirement for adoption and as such the thickness of sub-base must be sufficient to 
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give a total thickness of non-frost-susceptible pavement construction over the soil of not 

less than 450 mm. 

8.1.13 Groundwater levels 

The Oadby Member is an unproductive strata, and monitoring events have shown that 

localised perched water is generally only present where discrete localised granular 

pockets are present within these deposits. However, these do not seem to be connected 

to form a shallow water table.  

Monitoring events have indicated a deeper confined groundwater table is present within 

the Blisworth Limestone Formation/Rutland Formation with groundwater levels in range 

of between 101.30mAOD to 102.50mAOD within the area of Roade Cutting (BH01 and 

BH02, respectively). As the proposed highway alignment route progresses southwards, 

the groundwater table appears to rise with water levels ranging from between 

108.8mAOD to 116.58mAOD. 

Assuming that a high perched groundwater table is present, cutting slopes could require 

drainage systems to be designed and installed to intersect water bearing confined strata 

intersected by the cutting slopes and to filter it away longitudinally and horizontally to 

avoid softening and degradation of more susceptible softer strata beneath. Alternative 

face or cut off drains behind the cut face might also be considered as alternatives 

depending upon the detailed value engineering design goals.   

The scheme design should also attempt to avoid cutting below major water tables to 

avoid dewatering and drainage problems. In this case it is unlikely that the main 

groundwater table will be breached. 

8.1.14 Drainage 

Soakaway tests within shallow strata (Oadby Member) displayed poor infiltration 

characteristics as such; alternative drainage solutions may be required.  
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9 REUSE OF MATERIALS 

9.1 Reuse of suitable materials 

It is understood that no soil wastes are anticipated to be generated from the site with a 

complete cut to fill balance being achieved in modelling.  

As the site has not been previously developed all excavation works are expected to 

generate only clean and naturally occurring soils.  

Under the Waste Framework Directive naturally occurring soils are not considered waste 

if re-used on the site of origin.  Therefore it should not be necessary to either obtain a 

licence or prepare a Materials Management Plan in accordance with the CL; AIRE Code 

of Practice. 

9.2 Waste for landfill disposal 

Whilst it is not anticipated that any soils will be removed to landfill an initial assessment 

of waste classification has been undertaken using the soil contamination data. This is 

presented within Appendix S. The results suggest that the soils tested would be 

classified as Non Hazardous for disposal. Given that arisings are anticipated to be 

natural strata it is possible that they could be classified as inert waste, however full 

Waste Acceptance Criteria analysis would be required to confirm this. 

9.3 Landfill tax 

Waste producers disposing of material to landfill are required to pay landfill tax by HM 

Revenue and Customs.  

The tax is chargeable by weight (tonnage) and two rates apply, either standard or lower 

rate. The lower rate only applies to those less polluting wastes as set out in the Landfill 

Tax (Qualifying Material) Order 2011, which include naturally occurring rock and soil, 

concrete, some minerals, some furnace slags and ash, and some low-activity organic 

compounds. Evidence confirming that the waste qualifies for the lower rate will be 

required, and standard rate tax will apply for the whole waste load for any loads of mixed 

waste. 

Currently (since 1 April 2017), standard rate landfill tax is £86.10 per tonne. 

The lower rate of landfill tax applicable to less polluting wastes (i.e. ‘inert’ wastes) 

remains at £2.70 per tonne. 

Material disposed of at a soil treatment centre will not be subject to landfill tax. 
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10 CONCLUSIONS 

The geology of the site comprises of predominately glacial till across the entirety of the 

site, with some Glaciofluvial deposits within the centre. This is underlain by the Blisworth 

limestone formation, which is all underlain by the Rutland Formation.  

The site is primarily considered to be Greenfield and there is little evidence to suggest 

that there are any significant potential sources of contamination likely to be present that 

would detrimentally impact upon the proposed scheme design, end users, controlled 

water or neighbours within areas of the site that were investigated.  

Minor exceedances of the groundwater GACs for some metals and sulphates were 

identified, however due to the general lack of on-site sources, low permeability nature of 

the near surface strata and potential for pyritic bearing strata within Blue Lias Formation 

(Blisworth Limestone), this is not considered to be a risk. Ground concrete must be 

designed accordingly. 

No specific geo-hazards or risks were identified that would affect the proposed scheme 

design, construction and alignment. 

All geotechnical risks are normal to a project of this type and would be anticipated to be 

resolved using normal civil engineering techniques. 

Piled foundations are likely to be required to support the bridge across the deep railway 

cutting (Roade Cutting) to ensure loads are transferred down to strata beneath the slope 

face to avoid slope instability risks and to provide sufficient bearing for the bridge 

structure. 

A cut and fill earthworks balance is anticipated to be achievable as all materials should 

be suitable for use as general fill for the construction of the highway. The 1:3 side slopes 

currently proposed for all cuttings and embankments are anticipated to be suitable, 

however, slope stability assessments will be required at detailed design stage as the 

design evolves to ensure that all slopes are stable. 

Groundwater levels and soil gas concentrations do not appear to present any 

unacceptable risk to the proposed scheme. 

The soils underlying the site were anticipated to include naturally elevated levels of 

sulphates (gypsum) and ground concrete mix will be designed to accommodate these 

risks. The assessment is presented with Section 7.6 has indicated a classification of 

DS4 and AC4 
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11  RECOMMENDATIONS 

11.1 General recommendations 

Some of the key recommendations are summarised below.  Many of the technical or 

advice recommendations have not been included below.  The whole of the report should 

be read to identify all recommendations and advice. 

 It is recommended that the findings of the Contaminated Land Risk Assessment are 
confirmed and agreed with the regulatory authorities. 

 It is recommended that at detailed design stage (Post DCO) a site wide Earthworks 
Specification is prepared which should include testing frequency requirements and 
performance criteria for the various elements of the scheme design and may well 
require on site compaction trials to be undertaken to inform the specification. 

 At detailed design stage it is recommended that cutting slope stability assessments 
are carried out to refine the design. 

 At detailed design stage it is recommended that embankment design geometries 
should be checked for slope stability and settlement. However it should be understood 
that the stability of an embankment will be a function of its geometry, the materials 
with which it is built, the degree of compaction applied, speed of construction and the 
foundation strata and underlying groundwater table on to which it is formed. This 
information will be required to feed into the earthworks specification. 

 Drainage will need to be designed with care due to the poor drainage infiltration of the 
underlying shallow soils.   

 In ground concrete should be designed to resist elevated sulphates with a minimum 
mix design of DS-4 AC-4 to allow for the potential for naturally occurring sulphates 
within the underlying strata. 
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APPENDIX A 
SERVICE CONSTRAINTS 

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

out by RSK Environment Limited (RSK) for Roxhill Developments Limited in accordance with the terms of a contract between RSK 

and the "client", dated 8th November  2016.. The Services were performed by RSK with the skill and care ordinarily exercised by a 

reasonable environmental consultant at the time the Services were performed. Further, and in particular, the Services were 

performed by RSK taking into account the limits of the scope of works required by the client, the time scale involved and the 

resources, including financial and manpower resources, agreed between RSK and the client. 

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

implied, in relation to the Services. 

3. Unless otherwise agreed the Services were performed by RSK exclusively for the purposes of the client. RSK is not aware of any 

interest of or reliance by any party other than the client in or on the Services. Unless expressly provided in writing, RSK does not 

authorise, consent or condone any party other than the client relying upon the Services. Should this report or any part of this report, 

or otherwise details of the Services or any part of the Services be made known to any such party, and such party relies thereon that 

party does so wholly at its own and sole risk and RSK disclaims any liability to such parties. Any such party would be well 

advised to seek independent advice from a competent environmental consultant and/or lawyer. 

4. It is RSK's understanding that this report is to be used for the purpose described in the introduction to the report. That purpose was 

a significant factor in determining the scope and level of the Services. Should the purpose for which the report is used, or the 

proposed use of the site change, this report may no longer be valid and any further use of or reliance upon the report in those 

circumstances by the client without RSK 's review and advice shall be at the client's sole and own risk. Should RSK be requested to 

review the report after the date hereof, RSK shall be entitled to additional payment at the then existing rates or such other terms as 

agreed between RSK and the client. 

5. The passage of time may result in changes in site conditions, regulatory or other legal provisions, technology or economic 

conditions which could render the report inaccurate or unreliable. The information and conclusions contained in this report should 

not be relied upon in the future without the written advice of RSK. In the absence of such written advice of RSK, reliance on the 

report in the future shall be at the client's own and sole risk. Should RSK be requested to review the report in the future, RSK shall 

be entitled to additional payment at the then existing rate or such other terms as may be agreed between RSK and the client. 

6. The observations and conclusions described in this report are based solely upon the Services which were provided pursuant to the 

agreement between the client and RSK. RSK has not performed any observations, investigations, studies or testing not specifically 

set out or required by the contract between the client and RSK. RSK is not liable for the existence of any condition, the discovery of 

which would require performance of services not otherwise contained in the Services. For the avoidance of doubt, unless otherwise 

expressly referred to in the introduction to this report, RSK did not seek to evaluate the presence on or off the site of asbestos, 

electromagnetic fields, lead paint, heavy metals, radon gas or other radioactive or hazardous materials. 

7. The Services are based upon RSK's observations of existing physical conditions at the Site gained from a walk-over survey of the 

site together with RSK's interpretation of information including documentation, obtained from third parties and from the client on the 

history and usage of the site. The Services are also based on information and/or analysis provided by independent testing and 

information services or laboratories upon which RSK was reasonably entitled to rely. The Services clearly are limited by the 

accuracy of the information, including documentation, reviewed by RSK and the observations possible at the time of the walk-over 

survey. Further RSK was not authorised and did not attempt to independently verify the accuracy or completeness of information, 

documentation or materials received from the client or third parties, including laboratories and information services, during the 

performance of the Services. RSK is not liable for any inaccurate information or conclusions, the discovery of which inaccuracies 

required the doing of any act including the gathering of any information which was not reasonably available to RSK and including 

the doing of any independent investigation of the information provided to RSK save as otherwise provided in the terms of the 

contract between the client and RSK. 

8. The phase II or intrusive environmental site investigation aspects of the Services is a limited sampling of the site at pre-determined 

borehole and soil vapour locations based on the operational configuration of the site. The conclusions given in this report are based 

on information gathered at the specific test locations and can only be extrapolated to an undefined limited area around those 

locations. The extent of the limited area depends on the soil and groundwater conditions, together with the position of any current 

structures and underground facilities and natural and other activities on site. In addition chemical analysis was carried out for a 

limited number of parameters [as stipulated in the contract between the client and RSK] [based on an understanding of the 

available operational and historical information,] and it should not be inferred that other chemical species are not present. 

9. Any site drawing(s) provided in this report is (are) not meant to be an accurate base plan, but is (are) used to present the general 

relative locations of features on, and surrounding, the site. 
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APPENDIX B 
SUMMARY OF LEGISLATION AND POLICY 
RELATING TO CONTAMINATED LAND 

Part IIA of the Environmental Protection Act 1990 (EPA) and its associated Contaminated Land 

Regulations 2000 (SI 2000/227), which came into force in England on 1 April 2000, formed the 

basis for the current regulatory framework and the statutory regime for the identification and 

remediation of contaminated land. Part IIA of the EPA 1990 defines contaminated land as ‘any 

land which appears to the Local Authority in whose area it is situated to be in such a condition by 

reason of substances in, on or under the land, that significant harm is being caused, or that there 

is significant possibility of significant harm being caused, or that pollution of controlled waters is 

being or is likely to be caused’. Controlled waters are considered to include all groundwater, 

inland waters and estuaries. 

In August 2006, the Contaminated Land (England) Regulations 2006 (SI 2006/1380) were 

implemented, which extended the statutory regime to include Part IIA of the EPA as originally 

introduced on 1 April 2000, together with changes intended chiefly to address land that is 

contaminated by virtue of radioactivity. These have been replaced subsequently by the 

Contaminated Land (England) (Amendment) Regulations 2012, which now exclude land that is 

contaminated by virtue of radioactivity. 

The intention of Part IIA of the EPA is to deal with contaminated land issues that are considered 

to cause significant harm on land that is not undergoing development (see 

Environmental Protection Act 1990: Part 2A Contaminated Land Statutory Guidance, April 2012). 

This document replaces Annex III of Defra Circular 01/2006, published in September 2006 (the 

remainder of this document is now obsolete). 

Water Framework Directive (WFD) 

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

 enhance the status and prevent further deterioration of aquatic ecosystems and 

associated wetlands that depend on the aquatic ecosystems 

 promote the sustainable use of water 

 reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ substances 

 ensure progressive reduction of groundwater pollution. 

The WFD requires a management plan for each river basin be developed every six years.  

Groundwater Directive (GWD) 

The 1980 Groundwater Directive 80/68/EEC and the 2006 Groundwater Daughter Directive 

2006/118/EC of the WFD are the main European legislation in place to protect groundwater. The 

1980 Directive is due to be repealed in December 2013. The European legislation has been 

transposed into national legislation by regulations and directions to the Environment Agency.  



 

Roxhill Developments Limited 2 

Interpretative Ground Investigation Report: M1 Junction 15: Roade Bypass 

313583-02 (00) 

Environmental Permitting Regulations (EPR)  

The Environmental Permitting (England and Wales) Regulations 2010 provide a single regulatory 

framework that streamlines and integrates waste management licensing, pollution prevention and 

control, water discharge consenting, groundwater authorisations, and radioactive substances 

regulation. Schedule 22, paragraph 6 of EPR 2010 states: ‘the regulator must, in exercising its 

relevant functions, take all necessary measures - (a) to prevent the input of any hazardous 

substance to groundwater; and (b) to limit the input of non-hazardous pollutants to groundwater 

so as to ensure that such inputs do not cause pollution of groundwater.’ 

Water Resources Act (WRA) 

The Water Resources Act 1991 (Amendment) (England and Wales) Regulations 2009 updated 

the Water Resources Act 1991, which introduced the offence of causing or knowingly permitting 

pollution of controlled waters. The Act provides the Environment Agency with powers to 

implement remediation necessary to protect controlled waters and recover all reasonable costs of 

doing so. 

Priority Substances Directive (PSD) 

The Priority Substances Directive 2008/105/EC is a ‘Daughter’ Directive of the WFD, which sets 

out a priority list of substances posing a threat to or via the aquatic environment. The PSD 

establishes environmental quality standards for priority substances, which have been set at 

concentrations that are safe for the aquatic environment and for human health. In addition, there 

is a further aim of reducing (or eliminating) pollution of surface water (rivers, lakes, estuaries and 

coastal waters) by pollutants on the list. The WFD requires that countries establish a list of 

dangerous substances that are being discharged and EQS for them. In England and Wales, this 

list is provided in the River Basin Districts Typology, Standards and Groundwater threshold 

values (Water Framework Directive) (England and Wales) Directions 2010. In order to achieve 

the objectives of the WFD, classification schemes are used to describe where the water 

environment is of good quality and where it may require improvement. 

Planning Policy 

Contaminated land is often dealt with through planning because of land redevelopment. This 

approach was documented in Planning Policy Statement: Planning and Pollution Control PPS23, 

which states that it remains the responsibility of the landowner and developer to identify land 

affected by contamination and carry out sufficient remediation to render the land suitable for use. 

PPS23 was withdrawn early in 2012 and has been replaced by much reduced guidance within the 

National Planning Policy Framework (NPPF). 

The new framework has only limited guidance on contaminated land, as follows: 

 “planning policies and decisions should also ensure that: 

o the site is suitable for its new use taking account of ground conditions and land 

instability, including from natural hazards or former activities such as mining, 

pollution arising from previous uses and any proposals for mitigation including 

land remediation or impacts on the natural environment arising from that 

remediation; 
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o after remediation, as a minimum, land should not be capable of being determined 

as contaminated land under Part IIA of the Environmental Protection Act 1990; 

and 

o adequate site investigation information, prepared by a competent person, is 

presented”. 
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APPENDIX C 
SITE PHOTOGRAPHS  
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APPENDIX D 
RISK ASSESSMENT METHODOLOGY  

CLR11 outlines the framework to be followed for risk assessment in the UK. The framework is 

designed to be consistent with UK legislation and policies including planning. Under CLR11, three 

stages of risk assessment exist: preliminary, generic quantitative and detailed quantitative. An 

outline conceptual model should be formed at the preliminary risk assessment stage that collates 

all the existing information pertaining to a site in text, tabular or diagrammatic form. The outline 

conceptual model identifies potentially complete (termed possible) pollutant linkages 

(contaminant–pathway–receptor) and is used as the basis for the design of the site investigation. 

The outline conceptual model is updated as further information becomes available, for example 

as a result of the site investigation.  

Production of a conceptual model requires an assessment of risk to be made. Risk is a 

combination of the likelihood of an event occurring and the magnitude of its consequences. 

Therefore, both the likelihood and the consequences of an event must be taken into account 

when assessing risk. RSK has adopted guidance provided in CIRIA C552 for use in the 

production of conceptual models. 

The likelihood of an event can be classified on a four-point system using the following terms and 

definitions based on CIRIA C552: 

 highly likely: the event appears very likely in the short term and almost inevitable over the 

long term or there is evidence at the receptor of harm or pollution 

 likely: it is probable that an event will occur or circumstances are such that the event is not 

inevitable, but possible in the short term and likely over the long term 

 low likelihood: circumstances are possible under which an event could occur, but it is not 

certain even in the long term that an event would occur and it is less likely in the short term 

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

term. 

The severity can be classified using a similar system also based on CIRIA C552. The terms and 

definitions relating to severity are: 

 severe: short term (acute) risk to human health likely to result in ‘significant harm’ as defined 

by the Environment Protection Act 1990, Part IIA. Short-term risk of pollution of sensitive 

water resources. Catastrophic damage to buildings or property. Short-term risk to an 

ecosystem or organism forming part of that ecosystem (note definition of ecosystem in ‘Draft 

Circular on Contaminated Land’, DETR 2000) 

 medium: chronic damage to human health (‘significant harm’ as defined in ‘Draft Circular on 

Contaminated Land’, DETR 2000), pollution of sensitive water resources, significant change 

in an ecosystem or organism forming part of that ecosystem  

 mild: pollution of non-sensitive water resources. Significant damage to crops, buildings, 

structures and services (‘significant harm’ as defined in ‘Draft Circular on Contaminated 

Land’, DETR 2000). Damage to sensitive buildings, structures or the environment 
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 minor: harm, not necessarily significant, but that could result in financial loss or expenditure 

to resolve. Non-permanent human health effects easily prevented by use of personal 

protective clothing. Easily repairable damage to buildings, structures and services. 

Once the probability of an event occurring and its consequences have been classified, a risk 

category can be assigned according to the table below. 

 

  Consequences 

  Severe Medium Mild Minor 

P
ro

b
a
b

il
it

y
 

Highly likely Very high High Moderate Moderate/low 

Likely High Moderate Moderate/low Low 

Low likelihood Moderate Moderate/low Low Very low 

Unlikely Moderate/low Low Very low Very low 

 

Definitions of these risk categories are as follows together with an assessment of the further work 

that may be required: 

 Very high: there is a high probability that severe harm could occur or there is evidence that 

severe harm is currently happening. This risk, if realised, could result in substantial liability; 

urgent investigation and remediation are likely to be required. 

 High: harm is likely to occur. Realisation of the risk is likely to present a substantial liability. 

Urgent investigation is required. Remedial works may be necessary in the short term and 

are likely over the long term. 

 Moderate: it is possible that harm could arise, but it is unlikely that the harm would be severe 

and it is more likely that the harm would be relatively mild. Investigation is normally required 

to clarify the risk and determine the liability. Some remedial works may be required in the 

longer term. 

 Low: it is possible that harm could occur, but it is likely that if realised this harm would at 

worst normally be mild. 

 Very low: there is a low possibility that harm could occur and if realised the harm is unlikely 

to be severe. 
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APPENDIX E 
EXPLORATORY HOLE RECORDS 
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APPENDIX F 
GROUND GAS MONITORING DATA 
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APPENDIX G 
GROUNDWATER MONITORING RECORDS 
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APPENDIX I 
LABORATORY CERTIFICATES FOR 
GROUNDWATER ANALYSIS 
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APPENDIX J 
HUMAN HEALTH GENERIC ASSESSMENT 
CRITERIA 
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APPENDIX K 
GENERIC ASSESSMENT CRITERIA FOR 
PHYTOTOXIC EFFECTS 
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APPENDIX L 
GENERIC ASSESSMENT CRITERIA FOR 
CONTROLLED WATERS  
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APPENDIX M 
GENERIC ASSESSMENT CRITERIA FOR 
POTABLE WATER SUPPLY PIPES 

A range of pipe materials is available and careful selection, design and installation is required to 

ensure that water supply pipes are satisfactorily installed and meet the requirements of the Water 

Supply (Water Fittings) Regulations 1999 in England and Wales, the Byelaws 2000 in Scotland 

and the Northern Ireland Water Regulations. The regulations include a requirement to use only 

suitable materials when laying water pipes and laying water pipes without protection is not 

permitted at contaminated sites. The water supply company has a statutory duty to enforce the 

regulations.  

Contaminants in the ground can pose a risk to human health by permeating potable water supply 

pipes. To fulfil their statutory obligation, UK water supply companies require robust evidence from 

developers to demonstrate either that the ground in which new plastic supply pipes will be laid is 

free from specific contaminants, or that the proposed remedial strategy will mitigate any existing 

risk. If these requirements cannot be demonstrated to the satisfaction of the relevant water 

company, it becomes necessary to specify an alternative pipe material on the whole development 

or in specific zones.  

In 2010, UK Water Industry Research (UKWIR) published Guidance for the Selection of Water 

Supply Pipes to be used in Brownfield Sites (Report Ref. No. 10/WM/03/21). This report reviewed 

previously published industry guidelines and threshold concentrations adopted by individual water 

supply companies.  

The focus of the UKWIR research project was to develop clear and concise procedures, which 

provide consistency in the pipe selection decision process. It was intended to provide guidance 

that can be used to ensure compliance with current regulations and to prevent water supply pipe 

failing prematurely due to the presence of contamination. 

The report concluded that in most circumstances only organic contaminants pose a potential risk 

to plastic pipe materials and Table 3.1 of the report provides threshold concentrations for 

polyethylene (PE) and polyvinyl chloride (PVC) pipes for the organic contaminants of concern. 

The report also makes recommendations for the procedures to be adopted in the design of site 

investigations and sampling strategies, and the assessment of data, to ensure that the ground 

through which water supply pipes will be laid is adequately characterised. 

Risks to water supply pipes have therefore been assessed against the threshold concentrations 

for PE and PVC pipe specified in Table 3.1 of Report 10/WM/03/21, which have been adopted as 

the GAC for this linkage and are reproduced in Table A3 below. 

Since water supply pipes are typically laid at a minimum depth of 0.75m below finished ground 

levels, sample results from depths between 0.5m and 1.5m below finished level are generally 

considered suitable for assessing risks to water supply. Samples outside these depths can be 

used, providing the stratum is the same as that in which water supply pipes are likely to be 

located. The report specifies that sampling should characterise the ground conditions to a 

minimum of 0.5m below the proposed depth of the pipe. 
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It should be noted that the assessment provided in this report is a guide and the method of 

assessment and recommendations should be checked with the relevant water supply company. 

Table A3: Generic assessment criteria for water supply pipes 

 
Pipe material 

GAC (mg/kg) 

 Parameter group PE PVC 

1 Extended VOC suite by purge and trap or head space and GC-MS with 

TIC  

(Not including compounds within group 1a) 

0.5 0.125 

1a  BTEX + MTBE 0.1 0.03 

2 SVOCs TIC by purge and trap or head space and GC-MS with TIC 

(aliphatic and aromatic C5–C10)  

(Not including compounds within group 2e and 2f) 

2 1.4 

2e  Phenols 2 0.4 

2f  Cresols and chlorinated phenols 2 0.04 

3 Mineral oil C11–C20 10 Suitable 

4 Mineral oil C21–C40 500 Suitable 

5 Corrosive (conductivity, redox and pH) Suitable Suitable 

Specific suite identified as relevant following site investigation 

2a Ethers 0.5 1 

2b Nitrobenzene 0.5 0.4 

2c Ketones 0.5 0.02 

2d Aldehydes 0.5 0.02 

6 Amines Not suitable Suitable 

Notes: where indicated as ‘suitable’, the material is considered resistant to permeation or degradation and 

no threshold concentration has been specified by UKWIR. 
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APPENDIX N 
COMPARISON OF SOIL ANALYSIS TO HUMAN 
HEALTH CRITERIA 
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APPENDIX O 
COMPARISON OF WATER LABORATORY 
DATA TO CONTROLLED WATERS GAC 
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APPENDIX P 
CERTIFICATES OF GEOTECHNICAL ANALYSIS 
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APPENDIX Q 
UPDATED GEOTECHNICAL RISK REGISTER 
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APPENDIX R 
UPDATED CONTAMINATED LAND REGISTER 
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APPENDIX S 
HASWASTE 

 


