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1.0 INTRODUCTION 
 
1.1 Site Details 
 

Site Address Barrow Brook, Barrow, Clitheroe, Lancashire BB7 9WA 

National Grid Reference N373830, E438190 

Site Area c. 10,000m2 (Residential Development Area) 

 
The site is a currently unoccupied sparsely vegetated plot of land located to the west of the 
A59 in the village of Barrow, approximately 3.5km south of Clitheroe, Lancashire.  The site is 
bound to the south by Barrow Brook, and is generally level with an embankment sloping 
towards the brook at the southern site boundary.  An electricity substation is just outside the 
site at its north eastern corner. 
 
The site is bordered to the west (at an elevation circa 1.50m below the subject site) by 
Phase I of the Rowland Homes residential development, where low rise residential units are 
currently being constructed. 
 
The site was historically occupied by a printing works and a reservoir, which broadly covered 
the southeast and western sectors of the site respectively.  The Owen Williams (OW) (2006) 
report states that since the demolition of the printing works the site was remediated by 
means of removal of contaminated material and replacement with inert fill to a depth of 2.0m 
across the entire development site. 
 
It is believed that while the demolition and remediation works were not supervised by an 
independent consultant, however the intrusive investigation works completed by OW (2006) 
were intended to confirm that the site had been remediated to the required standard. 
 
REC have subsequently completed a detailed GeoEnvironmental Investigation at the site, 
the findings of which are presented within the Report (ref: 43933p1r0/p2r0) dated March 
2011; the salient features of which are summarised within Section 2 of this report.  
 
1.2 Project Description 
 
REC understands that Rowland Homes have been granted planning permission to develop 
the site by the name of Barrow Brook Phase II of the above site for a residential end use 
comprising low rise dwellings with associated gardens, driveways and access roads.  The 
proposed Site Layout Plan is shown on Drawing No 43993/3/4 in Appendix I. 
 
REC has been commissioned to develop a Remediation Strategy and Enabling Works Plan 
for the proposed residential development, the primary purpose of which is to ensure that all 
potential risk to the identified receptors are mitigated in full. 
 
This strategy (as detailed within the later sections of this document) not only deals with the 
remediation of the identified pollutant linkages, but includes details of the site wide 
geotechnical engineering and construction phase environmental monitoring protocols 
devised to ensure that no unacceptable level of risk is generated to the wider environs. 
 
With regard to the proposed development of the site, the main aims of the remedial works 
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are as follows: 
 

• To provide a remediated site that is suitable for its proposed redevelopment i.e. 
residential housing with gardens with associated parking and localised soft 
landscaping etc;  

 
• To provide a landform/ground surface which can accommodate the design 

levels and acceptable gradients for the proposed road layout, drainage systems 
and floor slab levels; 

 
• To provide a geotechnically suitable development platform to facilitate the 

subsequent construction of roads, installation of drainage and the construction 
of the proposed buildings; and, 

 
• To ensure that construction/ground workers are not put at an unacceptable 

short term risk during the remediation and/or redevelopment of the site. 
 
To satisfy the requirements of the regulatory authorities (i.e. the Local Planning Authority, 
Environment Agency and National House Builders Council) that the remediated site will 
provide a site ready for development and that is safe and suitable for its proposed use. 
 
1.3 Summary of Parties Involved 
 

Name of Party  Function / Interest  

Rowland Homes Land Owner / Developer 

Resource & Environmental Consultants (REC) Ltd GeoEnvironmental Consultant 

TBC Remediation Contractor 

Ribble Valley Borough Council Regulator / Local Planning Authority 

Environment Agency Regulator 

 
Prior to the implementation of the site enabling works and subsequent re-engineering, 
conformation from the Ribble Valley Borough Council, the NHBC and EA will be required. 
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2.0 Previous Investigations 
 
REC Geo-Environmental have previously been commissioned by Rowland Homes to 
undertake a Phase I environmental site assessment and subsequently a  series of detailed 
intrusive Geo-Environmental assessments of the entire site.  The most recent findings of 
which are summarised within our report dated March 2011 (ref: 43933p2r0) and subsequent 
supporting correspondence.  The pertinent recommendations of the reports have b een 
included below: 
 
2.1 Environmental Assessment 
 
REC completed a Phase I environmental assessment of the entire site.  The assessment 
identified the following:   
 
• Historical Ordnance Survey mapping indicates that the site was occupied by a printing 

works from before 1848 with a reservoir covering the southeast of the site until after 
1912.  The printing works, covering mainly the west of the site, is not recorded after 
1983, with the site remaining vacant until the last available map edition; 

 
• The site is considered to be situated within a moderate to highly sensitive environmental 

setting due to Barrow Brook running along a site boundary.  Additionally, residential 
properties and playgrounds are in close proximity and the underlying strata are 
classified as a Secondary A aquifer; 

 
• The site was formally occupied by reservoirs (now in filled) and a print works, it is 

therefore considered that it is likely that significant obstructions will be present to depths 
of circa 4.0-5.0m bgl and as such a programme of enabling works will be required to 
create the necessary development platform; and, 

 
• REC identified potential pollutant linkages and risks posed to future users and structures 

of a proposed residential development from potentially contaminated site soils, risks to 
controlled waters and risks posed by hazardous ground gases resulting from the former 
print works and former reservoir.  Pathways identified include dermal contact and 
ingestion of soils, inhalation of contaminant vapours, ingress of gases via permeable 
strata and leaching and migration of mobile compounds in groundwater. 

 
The location of Barrow Brook Phase II is shown on Drawing No 43933/3/1 Appendix I. 
 
2.2 Ground Conditions 
 
As part of the previous assessment, REC completed a number of exploratory trial pits and 
boreholes to accurately characterise ground conditions.  These investigations identified the 
following ground conditions: 
 
• Made Ground, comprising intermixed cohesive matrices, ash gravels and demolition 

materials with oversized cobbles and boulders has been identified within all exploratory 
locations with the thicknesses ranging from 0.10m to 4.50m bgl, generally increasing in 
depth from north to south; 

 
• Numerous large cobbles, boulders and relict foundations were observed within a 

number of exploratory locations, a preliminary observation suggested that the majority of 
the buried obstructions were concentrated in the south and western sectors of the site.  
Natural deposits comprising soft to very stiff gravelly clay and occasional sands and 
gravels were recorded overlying an inferred bedrock horizon of grey mudstone; 
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The location of REC exploratory holes across the site and depth to Made Ground, are shown 
for information on Shown on Drawing No 43933/3/2 and 43933/3/5 Appendix I. 
 
2.3 Human Health Risk Assessment 
 
The Tier 1 Contaminated Land Risk Assessment has determined that the underlying made 
ground would pose a theoretical risk to chronic human health to the critical receptor 
(residential end use) when considering elevated concentrations of inorganic (arsenic & lead), 
found within TP104 and TP108 and organic polycyclic aromatic hydrocarbon compounds 
(BaP) within the underlying Made Ground across the entire development site, one 
exceedance within WS109 at 2.0m bgl. 
 
Asbestos (chrysotile) fibres were detected in three soil samples from depths TP105 at 0.30m 
bgl, WS103 at 0.50m bgl and WS109 at 2.00m bgl. 
 
When considering the rationale outlined above, it is considered that the site is suitable for 
use within the context of the proposed residential end use, subject to the implementation of 
the required remedial works to be documented within a Remediation Method Statement and 
Materials Management Plan. 
 
2.4 Asbestos Containing Materials 
 
REC’s previous report identified the presence of asbestos in the southern part of the site within 
samples collected during the intrusive investigation.  
 
REC proposes to undertake the following works during the excavation of the Made Ground within 
the southern sector of the site: 
 

• Asbestos in air monitoring in accordance with HSG248 by UKAS accredited analyst; 
• Watching brief by GeoEnvironmental Consultant; 
• Validation sampling of 5 no. locations to confirm either absence or presence of fibres.  

 
The validation samples will be analysed by a fully UKAS accredited laboratory to determine the 
type and percentage (by weight) of asbestos fibres within the soil matrix.  Where concentrations 
are found to exceed the laboratory limit of detection (LOD), all soils will be removed from site in 
accordance with current UK Waste Management Legislation. 
 
In addition to the works outlined above, REC will be present on-site throughout the majority of the 
site enabling works and as such will undertake a watching brief for any ACM within the wider 
Made Ground.  If any potential ACM is identified, the necessary mitigation measures will be 
employed on-site prior to the implementation of the appropriate remediation works that will be 
agreed with the regulatory authorities.  
 
2.5 Groundwater Risk Assessment 
 
When considering the potential risk to controlled waters and the wider environment, the 
ICSM has identified Barrow Brook flowing adjacent to the southern boundary of the site as 
the critical controlled waters receptor with the underlying Secondary A aquifer also being 
identified as a viable receptor.  The ICSM has no identified any potable drinking water 
extractions within influencing distance of the site. 
 
Analysis of the Brook samples did not detect any hydrocarbons above the lower method 
reporting limits. 
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Within the context of the developed CSM for the site, the risk to surface water quality from 
the marginal low level inorganic and organic concentrations are not considered significant 
due to the following mitigating factor: 
 
• The site is underlain in its largely by low permeability glacial boulder clay, which is likely 

to impede the vertical migration of any dissolved phase contaminants towards the 
underlying aquifer (identified as a receptor); 

• The glacial clay will also act as a sorption mechanism which will significantly reduce the 
potential for lateral migration of potential contaminants which will bond with the clay 
minerals; 

• REC has completed a programme of water quality monitoring within Barrow Brook over 
the past 12 months which has demonstrated that there is no impact to the watercourse 
(REC letter report 03c43709); and, 

• No significant concentrations of either organic or inorganic contaminants have been 
identified at levels which would normally be expected to generate a dissolved phase 
plume capable of leaching towards the identified receptors. 

 
Based on the data obtained to date, it is considered that the recorded concentrations of 
potential contaminants within the underlying soil would pose no unacceptable level of 
potential risk to controlled waters. 
 
2.6 Ground Gas Assessment 
 
Ground gas monitoring has identified marginally elevated concentrations of carbon dioxide 
originating from the in-filled reservoir.  Based on current data this would suggest a 
classification of Amber 1 or Characteristic Situation 2 in the south eastern sector where low 
level ground gas protection measures comprising a ventilated sub-floor void and gas 
membrane may be required. 
 
The reminder of the site would be currently classified as situation Green or Characteristic 
Situation 1. 
 
The site enabling works (as detailed within Section 3 of this report) will comprise the 
wholesale removal of all deleterious content from within the backfilled reservoirs. 
 
2.7 Conceptual Site Model 
 
The Tier 1 Contaminated Land Risk Assessment and revised Conceptual Site Model (CSM) 
identified potential pollutant linkages associated with dermal contact and ingestion of 
impacted Made Ground within residential gardens.  It is therefore recommended that suitable 
remediation and mitigation measures, including the construction of a 600mm cover system 
within all gardens, be developed to ensure that the site can be safely developed for the 
proposed residential end use. 
 
It is considered necessary to develop a suitable Remediation Strategy to facilitate the 
installation of a 600mm cover system within all residential garden areas to mitigate the 
identified exposure pathways to the critical receptors. 
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2.8 Geotechnical 
 
Strip foundations should be considered within the northern areas of the site where natural 
clay deposits have been encountered, however consideration should be given to the 
potential for localise buried obstructions. 
 
The significant depth of Made Ground within the central, south-eastern and south western 
sectors of the site will require the implementation of a specialist foundation solution to 
support to proposed residential units.  After consultation with the client and specialist ground 
improvement contractors, the following solution has been derived: 
 

• A programme of site enabling works to excavate, screen and sort the underlying 
made ground to ensure all obstructions and oversized materials are removed prior to 
replacement and subsequent re-engineering using a specialist ground improvement 
technique such a Vibro Stone Columns (VSC) or Dynamic Compaction (DC); 
 

• It may be possible to extend the use of deep mass trench fill foundations within the 
central and western sectors of the site, however it is considered that this option 
would be limited by the significant presence of buried obstructions and abnormal 
volumes of concrete required to gain the NHBC approval for the foundation. 

 
The site enabling works will include all residential house footprints, driveways, private estate 
roads and adopted highways.  
 
The adopted highway will be re-engineered in accordance with the detailed infrastructure 
specification included within Appendix III. 
 
When considering the options presented above, REC would recommend that consideration 
be given to the implementation a site wide programme of remediation / enabling works 
designed to deliver the following key objective: 
 

• Remove all relict foundations / obstructions; 
• Screen and sort all made ground; 
• Remove all organic (potential gas source) deleterious content; 
• Vibro-compaction of all replaced material beneath plots, driveways and private 

access roads; 
• Re-engineering of materials beneath all adopted estate roads; and, 
• ‘Winning’ of topsoil / subsoil for placement in residential gardens. 

 
All subsurface concrete should be designed in accordance with Design Sulphate Class DS-
1, Aggressive Chemical Environment for Concrete Classification (ACEC) AC-1s in 
accordance with the recommendations provided in BRE Special Digest 1 (2005). 
 
The NHBC will require suspended floors within all residential units to be constructed at this 
site. 
 
2.9 Identified Development Constraints 
 
A review of the previous investigation has identified a number of potential constraints to the 
redevelopment as proposed; these are as follows: 

• Elevated inorganic contamination within the made ground deposits; 
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• Elevated BaP across the southern sector of the site within the made ground 
identified to 2.00mbgl to date; 

• The presence of Chrysotile within the Made Ground across the site; 

• The presence of below ground relict structures and foundations; 

• The presence of buried services i.e. gas, water, electricity, surface water and foul 
water drains; and, 

• The presence of geotechnically unsuitable made ground, across the site and at 
depth across the southern sector of the site; 

• The presence of slightly elevated gas concentrations on the south eastern 
sector; 

 
There may be a need to consult with the Environment Agency and complete a full and 
detailed Materials Management Plan (MMP) in accordance with CL:AIRE COP, when 
reusing materials on site. 
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3.0 SITE REMEDIATION & ENABLING WORKS 
 
3.1 Overview 
 
A summary of the proposed site enabling / remediation works, associated management 
activities and validation protocols are presented in detail later within Section 3.2; the salient 
features of which are outlined below: 
 
The outline strategy for the site remediation and enabling works will comprise: 
 

• General site clearance and legislatively compliant disposal of all surface vegetation, 
breaking out, excavation and removal of all slabs, hard-standing and buried 
structures to the base of the Made Ground; 

 
• Removal of all obstructions (>150mm) within the underlying Made Ground within the 

areas of the site where in excess of 1.0m of Made Ground has been identified; 
 

• Excavation and stockpiling of aggregates currently present within the site, prior to 
screening, grading and reprocessing for subsequent re-use as an engineered 
aggregate; 

 
• Excavation and segregation of granular and cohesive soil matrices for subsequent 

re-use beneath remediated formation levels; 
 

• Excavation, segregation, and processing of unsuitable material in the south western 
area of the site where the former reservoir was located; 
 

• Placement of granular soils beneath residential plot footprints for future re-
engineering by a specialist contractor; 
 

• Placement of granular and cohesive deposits beneath private roadways and drives 
using a nominal method compaction; 
 

• Re-engineering of all Made Ground beneath the adopted estate roads in accordance 
with the REC compaction specification and or using a specialist technique to be 
implemented by suitable contractor; 

 
• Processing aggregates in accordance with the engineers specification with detailed 

validation testing; 
 

• Management of all works so to ensure that no environmental nuisance is created 
through dust emissions, noise or vibration levels; 

 
• Ensure that all works are completed in a manner so as not to create any structural 

risk to the adjacent highways and properties; 
 
• Implement all temporary works as necessary to support excavations throughout the 

duration of the works (to be designed and implemented by the contractor); 
 
• Inspection of all works by a qualified GeoEnvironmental Engineer to confirm the 

suitability of material for re-use, delineate any areas of previously unidentified 
contamination and to confirm the findings of the REC report; 
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• Provide suitable development platform to facilitate the construction of the proposed 
roadways, drainage infrastructure, pavements and areas of hard-standing; to be 
delivered in accordance with the engineers specification; 
 

• Provide and place a soft cover system to all garden and landscaped areas within the 
proposed residential development; and, 

 
• Removal of all soil wastes deemed unsuitable for use from site in accordance with 

UK Waste Management Legislation and in accordance with the UK Landfill Directive. 
 
3.2 Remediation / Enabling Works 
 
The rationale outlined below gives a synopsis of the proposed site enabling / remediation 
works required to provide a suitable platform for the construction of the proposed residential 
development.  This is intended to demonstrate that the proposed activities are to be 
undertaken in full compliance with the relevant regulatory controls. 
 
Prior to the commencement of works on-site, the contractor must establish all necessary 
plant, equipment and site welfare facilities as is necessary to complete the contract within 
the agreed timescales to the specification as detailed within Tables 3.1 & 3.2 (below): 
 
Table 3.1 – Summary of Enabling Works 
 
EW1 Pre-Commencement Works  

Rationale:  
 

Implementing the works with appropriate consultancy supervision so that the 
works can be fully validated, along with validation reporting to the satisfaction of 
the Local Planning Authority (LPA) and the Environment Agency (EA). 

Undertake any further site investigation and risk assessment to quantify the 
nature, degree and extent of the previously identified hydrocarbon contamination. 

Validation Requirements:  
 
Provide documented evidence to confirm acceptance of proposed methodologies 
 

EW2 Site Clearance Operations  
Rationale:  
 
General site clearance & provision of welfare, offices and site security. 
 
Validation Requirements:  
 
Any disposal of materials of site (including vegetation) should be completed in 
accordance with UK Waste Management Legislation. 
 

EW3 Removal of Surface Artificial Hard Materials  
 Rationale:  

 
The hard standing currently present within localised areas of the site should be 
broken out, lifted in a controlled manner, screened, to remove any deleterious 
content (crushed to nominal 6F2 grading) and stockpiled for subsequent re-use as 
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a recycled aggregate. 
 
Localised areas of hard-standing currently comprises concrete from the former 
building footprints, and bituminous surfaces where relict roadways are thought to 
be present. 
 
Stockpiles will be subject to the appropriate validation testing prior to the re-use as 
site won material where needed.  Any material reused will comply with the 6F2 
specification as detailed in Series 600.  Bituminous areas and roadways will be 
removed during the site works. Bituminous materials will be stockpiled for reuse 
subject to regulatory approval. 
 
All material processing operations should be undertaken using fully licensed plant 
in accordance with current UK legislative requirements. 
 
Validation Requirements: 
 
Copies of correspondence confirming the registration of the mobile plant license 
for crushing should be held on-site by the Site Manager. 
 
Dust, noise and vibration should be monitored and recorded. 
 
The regarded aggregate will require testing to certify that it is chemically suitable 
for use on-site and PSD’s will be taken to demonstrate suitability of use. 
 
The testing schedule is presented in Section 3.3. 

EW4 Removal of Perched Water  
Rationale:  
 
Any (perched) waters encountered within the formation of earthworks excavations 
will be assessed and disposed of in a controlled and legislatively compliant 
manner. 
 
The Contractor will be responsible for ensuring that all earthworks can be 
completed in accordance with the requirements of the Enabling Works.  The 
responsibility for safe and legislatively compliant disposal of waters will rest with 
the Principal Contractor. 
 
Validation Requirements:  
 
To be confirmed following assessment of results. 
 

EW5 Excavation of historic reservoir area  

Rationale:  
 
The proposed house footprints within the southern and the central sectors of the 
site are thought to be underlain by an in-filled former reservoir and as such it will 
be necessary to implement a phase of enabling works to render the underlying 
stratum suitable for construction. 
 
It is therefore proposed to excavate the Made Ground (where necessary) beneath 
plots, roads and driveways within the central, southern and western sectors of the 
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site with the resulting excavation to be backfilled with processed granular material 
(site derived) to allow future ground improvement works (VSC / DC). 
 
Validation Requirements:  
 
Site won arisings (processed granular material) will require testing to demonstrate 
that they are suitable for use with the proposed cover system for residential 
gardens. 
 
Areas will require appropriate geotechnical testing to demonstrate that the backfill 
material meets the required engineered standard 

EW6 Excavation, breaking and processing of all sub -surface structures  
Rationale:  
 
All known major obstructions/foundations apart from live services previously 
identified are to be removed to the base of Made Ground. 
 
In these areas all artificially hard materials will be broken out and crushed.  
Stockpiles will be made, validation testing undertaken, and site won material 
reused on site where required. 
 
It is proposed that the footprints of Plots 72-101 are excavated, turned and 
processed to the base of the Made Ground where natural strata is encountered. 
 
Within all areas where it is proposed to construct adopted highway, estate roads 
and private drives will be excavated and cleared of any obstructions (>150mm) to 
a minimum depth of 1.0m from the underside of formation.   
 
Any obstructions/foundations/structures not previously encountered within the 
remainder of the site will be removed to the base of Made ground.  Where any 
very loose or soft material is present at the base of excavations, removal of 
material will continue, and any material excavated will be re-engineered to a 
suitable specification to minimise the risk of future settlement. 
 
Validation Requirements:  
 
Site won arisings will require testing to demonstrate that they are suitable for use 
with the proposed development platform. 
 
Areas will require appropriate geotechnical testing to demonstrate that the backfill 
material meets the required engineered standard. 
 

EW7 Excavation of Deleterious Material – Development Footprint  
Rationale:  
 
The proposed house footprints are known to be underlain circa 3.0m to 5.0m of 
Made Ground in the southern sector of the site.  This material has been observed 
to be organic with a significant deleterious content and as such would be 
unsuitable bearing stratum to support foundation loadings.  Furthermore, the 
requirement of the foundation solution at this site means that it will be necessary to 
implement a phase of enabling works to render the underlying stratum suitable for 
the development. 
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REC Ltd has prepared a series of drawings detailing the depth to base of Made 
Ground (extrapolated from ground conditions report) with a corresponding drawing 
detailing the proposed remediation works and subsequent extent of excavations.  
 
Excavation Works 
 
REC Drawing 43993/3/5 details a deep area of in-filled ground at the eastern, 
southern and western sector of the subject site.  The EW strategy dictates that 
these areas should be excavated beneath the plot and 1m outside of the building 
perimeter, processed in accordance with the REC Materials Processing Strategy 
(MPS).  The resulting excavation will be backfilled through the loose tipping with 
suitable granular aggregates manufactured from site excavations.   
 
This backfilled material material must be compliant with the Ground Improvement 
Contractors specification (to be issued as a separate document). 
 
The Enabling works levels beneath all plots will be 700mm below FFL. 
 
All excavations beneath residential houses are to be taken to the base of the Made 
Ground.  Excavations will incorporate plot footprints (1.0m buffer at all elevations). 
 
A 300mm piling mat must be provided beneath all residential plots.  This must 
comprise certified 6F2 / 6F5 graded granular aggregate and be compliant with the 
Ground Improvement Contractors specification (to be issued as a separate 
document). 
 
Adopted highways are to be re-engineered in accordance with the REC 
Compaction Specification to achieve a minimum CBR of 5%. 
 
Driveways and non adopted estate roads are to be compacted to achieve a CBR 
design % >5 at 700mm below FFL. 
 
Validation Requirements:  
 
All import / site derived backfill materials will require chemical and geotechnical 
analysis to confirm suitability for use within the context of the proposed residential 
development. 
 
Areas will require appropriate geotechnical testing to demonstrate that the backfill 
material meets the required engineered standard. 
 

EW8 Backfill to Adopted Highways  
Rationale:  
 
On completion of the site enabling / remediation works all excavations beneath the 
proposed adopted highways will be backfilled with a suitable material that 
conforms to the engineer’s specification. 
 
Materials to be placed beneath proposed adopted estate roads will be compacted 
to a Method Compaction Specification in accordance with Section 6 of the 
highways design manual and the REC Ltd specification included within Appendix 
III. 
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Alternatively, the material can be backfilled using a loose placement methodology 
for subsequent re-engineering by a specialist contractor.  Any such works would 
require approval from the highways design engineer at Ribble Borough Council. 
 
Validation Requirements:  
 
Confirmation that the material is chemically and geotechnically suitable for re-use. 
 

EW9 Excavation, Virgin Clay  
Rationale:  
 
The proposed units within the northern eastern and possibly the central sectors of 
the site are thought to possibly ‘straddle’ the high wall of the former reservoir and 
as such it will be necessary to implement a phase of enabling works to render the 
underlying stratum suitable for construction. 
 
It is therefore proposed to excavate the high wall and clays (where necessary) 
beneath the northern and southern sectors of the proposed residential units with 
the resulting excavation to be backfilled with granular material (site derived) to 
allow future vibro compaction. 
 
Within the southern sector of the site, a programme of ‘soil inversion’ is planned to 
ensure that the Made Ground where elevated concentrations of potential 
constituents of concern is placed at a depth where there is no risk to chronic 
human health or wider environment.  Depending on the requirements for re-
engineering beneath the reservoir high wall, these works may be extended to 
derive the necessary volume of sub-soil for the cover system. 
 
The resulting clays will be stockpiled on-site, pending validation analysis to confirm 
suitability for use as subsoil within the cover system to be installed within the 
residential gardens / landscaped areas. 

EW10 Provision of Top-Soil as a growing medium  
Rationale:  
 
It will be necessary to import a chemically suitable top-soil forming material 
(150mm) for use within all garden and landscaped areas; to be placed on top of 
the 450mm of validated sub-soil. 
 
Validation Requirements:  
 
Imported top-soil will require testing in line with the schedule present within 
Section 3.7. 
 
The garden and landscaped areas will require depth validation (CML) in order to 
demonstrate that the appropriate thickness has been provided. 
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Table 3.2 - Summary of Materials Movements & Estima ted Mass Balance 
 

Material Movement Volume (estimate) 
(m3) 

Excavation & Movement (on -site)   
  

Excavation  Units 96-101 11,500 
Excavation  Units 84-95 6,000 
Excavation  Units 79-83 2000 
Excavation  Units 75-78 2000 
Excavation  Units 72-74 2000 
Reduced Level Excavation – Adopted Highway 2000 
Excavation & Processing Materials in Gardens of Plots 89-95 2400 
Sort / screen material to remove oversize (>150mm) 27,900 
Crushing of oversize material Variable 
  
Total - estimated excavation ( -) 27,900 

  

Backfill / re-engineering   

  
Loose Placement of Granular Material (beneath plots) 23900 
Re-engineering of Adopted Highway N/A 
Re-engineering of private estate road / driveway N/A 
  
Total - estimated importation (+)  TBC 
 
The quantities as outlined above are for indicative purposes only and, contractors will be 
required to undertake their own volumetric assessment for the project. 
 
The contractor will be able to obtain variable quantities of material from the 
processing of materials in-site in accordance with the REC Specification for Materials 
Processing & Recycling. 
 
A further 3000m3 of virgin sub-soil will be source from the wider site, this material will be 
used within the garden areas to provide the necessary cover system as required by the 
Local Planning Authority (LPA). 
 
3.3 Rationale for Material Movements 
 
In accordance with the guidance presented within the CL:AIRE COP, REC has determined 
that the materials movements as described above are applicable to the MMP when 
considering the following rationale: 
 
• The detailed human health risk assessment and Conceptual Site Model (CSM) has 

determined that subject to compliance testing, the imported material will pose no 
unacceptable level of risk to the identified receptors within the context of the proposed 
development; 

• The imported material will conform to the required REC Ltd specification and will 
therefore be geotechnically suitable material for use as a bulk aggregate for 
emplacement beneath the proposed development; 
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• The proposed development plan has a definitive requirement for a bulk aggregate to be 
imported onto the site to increase levels to the required elevation and to provide a 
geotechnically suitable material to support the proposed structures and pavements; 

• A planning application for the proposed works has been registered and approved by 
Ribble Valley Council; and, 

• The materials will be moved in a controlled manner, as detailed within Section 6.0, to 
ensure that the material is geotechnically suitable and handled in accordance with the 
REC Environmental Management Protocol & Earthworks Specification. 

 
3.4 Tracking System 
 
The phasing of excavation works and subsequent material management programmes is 
currently estimated at five weeks; this programme may be subject to change depending on 
variances in the project and weather conditions. 
 
The tracking of materials will be based on the following hierarchy: 
 
• The Principal Contractor will have the responsibility for setting out areas of the site on 

the basis of the REC Ltd Specification; 

• Operatives will have instructions only to excavate and to emplace materials in specified 
areas as assigned by the Site Manager / Foreman; 

• The Site Manager (employed by the Principal Contractor) will issue daily instructions to 
drivers regarding the placement of materials sourced from specific stockpiles or areas, 
ensuring that appropriate documentary evidence is collected that details which materials 
are going where and why; 

• The strategy for each week’s work will be agreed with the REC Consultant, who will be 
in part time attendance.  Prior to the commencement of the works REC will: 

o Inspect the excavation areas and certify that the correct materials are being 
excavated; 

o Conduct spot checks on loaded vehicles to ensure compliance with this MMP; 
and, 

o Ensure that any loads which fail visual, olfactory or spot checks either remain 
on the vehicle or if unloaded, are set aside.  This material will be treated 
according to the recommendations of the REC site engineer; 

 
• All material removed from site will have Duty of Care / Consignment Notes, copies of 

which will be retained on-site by the Site Manager; and, 

• Materials directly reusable will be either incorporated into the earthworks, subject to 
operational conditions and phasing of excavations, or stockpiled prior to final placement. 

 
3.5 Post Remediation Constraints 
 
Post remediation constraints for the site will include: 
 
• Gas protection measures will be required in building design, subject to validation 

monitoring results; 
 
• Requirements for sulphate-resistant concrete may be required, subject to validation 

testing; 
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• Topsoil to be supplied by the developer, with appropriate quality checks; 
 
• Capping with clean soil in soft landscaped areas must be a minimum of 600mm; 
 
• Foundation strategies should take into account the properties of the strata left in-situ; 

and, 
 
• Disposal of arisings for services and foundation trenches, if required. 
 
Consultations will have to be completed with the Local Authority to enable the satisfactory 
completion of planning conditions associated with the planning consent for the site. 
 
3.6 Tracking System 
 
The tracking of materials will be based on the following hierarchy: 
 
• The Principal Contractor will have the responsibility for setting out areas of the site;   
 
• Operatives will have instructions only to excavate and to emplace materials in specified 

areas as assigned by the Site Manager / Foreman; 
 
• The Site Manager (employed by the Principal Contractor) will issue daily instructions to 

drivers regarding the placement of materials sourced from specific stockpiles or areas, 
ensuring that appropriate documentary evidence is collected that details which materials 
are going where and why; 
 

• All material removed from site will have Duty of Care / Consignment Notes, copies of 
which will be retained on-site by the Site Manager; and, 

 
• Materials directly reusable will be incorporated into the earthworks, subject to operational 

conditions and phasing of excavations, in which case they will be stockpiled prior to final 
placement. 

 
3.7 Validation Sampling Protocol 
 
In accordance with the current requirements of the regulatory authorities, validation samples 
will be collected from all materials that are to either be subject to movement under the 
protocols outlined within this Remedial Strategy, or for materials to be imported onto site to 
facilitate the proposed residential development. 
 
Soil samples destined for chemical analysis will be collected at regular intervals in 
appropriate sampling containers.  All samples will subsequently be stored in cooled boxes 
prior to submission to Scientific Analysis Laboratories (SAL) for analysis in accordance with 
their UKAS accreditation where applicable. 
 
All samples will be collected using appropriate PPE and sampling equipment that will be 
cleaned at each sampling location. 
 
A detailed copy of REC Ltd sampling methodology, QA procedures and laboratory chain of 
custody forms will be documented within the site records and presented within the final 
validation report for the site. 
 
Where materials are found to contain concentrations of potential contaminants at levels in 
excess of the site specific screening criteria (as detailed within Appendix II), REC will 
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undertake further assessment and recommendations on the appropriate use for the material 
in question. 
 
The sampling frequency for materials to be managed under the Remediation Strategy is 
presented within Table 3.2 (0verleaf). 
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Table 3.2 – Specification of Materials Validation L aboratory Analysis 
 

Material Use Testing Frequency  Suite of Analysis 

Site excavated granular & 
cohesive backfill (made 

ground) 

1 Sample Per 250m3 G** 

1 Sample Per 500m3 B 

1 Sample Per 1000m3 A / B / C / D 

Site Sourced & Imported Sub-
Soil (450mm garden cover) 1 Sample Per 250m³ A / B / C / D 

Topsoil Cover 1 sample per 50m3 A / B / C / D 

 
Notes – Table3.2  
Suites of Analysis 
A) Speciated PAH  
B) Banded TPH (C5-C35) 
C) Asbestos (ID)   
D) CLEA Inorganic   
E) Asbestos Quantification (by weight)   
F) Speciated (aliphatic / aromatic) TPH. 
G) On-site PID/FID Headspace Analysis 
  
All analysis prescribed above to be completed by UKAS accredited laboratory. 
* Dependent on size of excavation 
**  In the event that the PID exceeds 10ppm, the sample will be subjected to suite F 
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4.0 Environmental Monitoring and Validation 
 
4.1. Site Management 
 
The tracking of materials will be based on the following hierarchy: 
 
• The Principal Contractor will have the responsibility for setting out areas of the site on 

the basis of the contract specification;   
 
• Operatives will have instructions only to excavate and to emplace materials in specified 

areas as assigned by the Site Manager / Foreman;   
 
• The Site Manager (employed by the Principal Contractor) will issue daily instructions to 

drivers regarding the placement of materials sourced from specific stockpiles or areas, 
ensuring that appropriate documentary evidence is collected that details which materials 
are going where and why; 
 

• The strategy for each day’s work will be agreed with the REC Consultant, who will be in 
full time attendance, prior to the commencement of the works.  REC will: 
 

o Inspect the excavation areas and certify that the correct materials are being 
excavated;  

o Conduct spot checks on loaded vehicles to ensure compliance with this 
Remediation Strategy; and, 

o Ensure that any loads which fail visual, olfactory or spot checks either remain on 
the vehicle or if unloaded are excavated and set aside.  This material will be 
treated according to the recommendations of the REC site engineer. 

 
• All material removed from site will have Duty of Care / Consignment Notes, copies of 

which will be retained on-site by the Site Manager; and, 
 
• Materials directly reusable will be incorporated into the earthworks, subject to operational 

conditions and phasing of excavations, in which case they will be stockpiled prior to final 
placement. 
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5.0 RECORD KEEPING & VERIFICATION 
 
Using the data collated below, REC Ltd will prepare a summary report clearly referencing the 
origin of the materials used and testing carried out to confirm its suitability for use, where 
required.  REC will also prepare an as built development drawing clearly detailing the 
materials present on-site to be cross referenced with the supporting validation 
documentation. 
 
The Validation Report will include the following: 
 
• Remediation Strategy (including copies of confirmation from regulatory authorities 

agreeing criteria); 
 

• Detailed surveys of all excavations and production of ‘as built’ drawings for the 
earthworks; 

 
• Copy of Consignment Notes relating to the movement of wastes to a licensed waste 

management facility; 
 
• Detailed drawings showing all sampling locations for both chemical and geotechnical 

testing; 
 
• Chemical test results; 
 
• Geotechnical test results; 
 
• Site diary; 
 
• Details of Materials Management Plan; and, 
 
• Monitoring results (asbestos in air, gas ,water, if required etc.) 
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6.0 CONTINGENCY PLAN  
 
6.1 Previously Unidentified Contaminants 
 
Should any significantly impacted material be encountered during the development, then it 
should be excavated and stockpiled on an impermeable material and sampled and tested for 
an appropriate range of determinants.   
 
Once the laboratory analysis of the material is available an assessment should be 
undertaken to determine whether it can be retained on-site as part of the Material 
Management Operations or whether it should be disposed off-site.   
 
Depending on the nature of any such impact it may be necessary to undertake validation 
testing of the excavation faces in order to demonstrate that no such materials are left in-situ.   
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7.0 GLOSSARY 
 
TERMS 
MMP  Material Management Plan 
MM  Material Movement 
FFL  Finished Floor Level 
COP  Code of Practice 
AST   Above ground Storage Tank 
UST  Underground Storage Tank 
EA   Environment Agency 
CSM  Conceptual Site Model 
GL  Ground Level 
D  Not Detected 
NR  Not Recorded 
BSI  British Standards Institute 
BGS  British Geological Survey 
CLEA  Contaminated Land Exposure Assessment 
SGV  Soil Guideline Value 
GAC  General Assessment Criteria 
CIEH  Chartered Institute of Environmental Health 
PID  Photo Ionisation Detector 
CIRIA  Construction Industry Research Association 
GSV  Gas Screening Value 
EQS  Environmental Quality Standard 
DWS  Drinking Water Standard 
PAH  Poly Aromatic Hydrocarbon 
TPH (CWG) Total Petroleum Hydrocarbon (Criteria Working Group) 
VOC  Volatile Organic Compound 
SVOC  Semi Volatile Organic Compound 
SPT  Standard Penetration Test 
VCCs  Vibro Concrete Columns 
QA  Quality Assurance 
 
UNITS 
m  Metres 
km  Kilometres 
%  Percent 
%v/v  Percent volume in air 
mb  Milli Bars (atmospheric pressure) 
1/hr  Litres per hour 
µg/l  Micrograms per Litre (parts per billion) 
ppb  Parts Per Billion 
mg/kg  Milligrams per kilogram (parts per million) 
ppm  Parts Per Million 
mg/m3  Milligram per metre cubed 
m bgl  Metres Below Ground Level 
m bcl  Metre Below Cover Level 
mAOD  Metres Above Ordnance Datum (sea level) 
kN/m2  Kilo Newtons per metre squared 
µm  Micro meter 
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8.0 Limitations 
 
1. This report and its findings should be considered in relation to the terms of reference and 

objectives agreed between REC Ltd and the Client. 
 
2. For the work, reliance has been placed on publicly available data obtained from the 

sources identified. The information is not necessarily exhaustive and further information 
relevant to the site may be available from other sources. When using the information it 
has been assumed it is correct. No attempt has been made to verify the information.  

 
3. This report has been produced in accordance with current UK policy and legislative 

requirements for land and groundwater contamination which are enforced by the local 
authority and the Environment Agency. Liabilities associated with land contamination are 
complex and requires advice from legal professionals.  

 
4. In addition to the above REC Ltd note that when investigating, or developing, potentially 

contaminated land it is important to recognise that sub-surface conditions may vary 
spatially and also with time. The absence of certain ground, ground gas, and 
contamination or groundwater conditions at the positions tested is not a guarantee that 
such conditions do not exist anywhere across the site. Due to the presence of existing 
buildings and structures access could not be obtained to all areas. Additional 
contamination may be identified following the removal of the buildings or hard standing.  

 
5. Site sensitivity assessments have been made based on available information at the time 

of writing and are ultimately for the decision of the regulatory authorities.  
 
6. REC cannot be held responsible for any use of the report or its contents for any purpose 

other than that for which it was prepared. The copyright in this report and other plans and 
documents prepared by REC is owned by them and no such plans or documents may be 
reproduced, published or adapted without written consent. Complete copies of this may, 
however, be made and distributed by the client as is expected in dealing with matters 
related to its commission. Should the client pass copies of the report to other parties for 
information, the whole report should be copied, but no professional liability or warranties 
shall be extended to other parties by REC in this connection without their explicit written 
agreement there to by REC. 
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APPENDIX I 
 

Drawing No 43933/3/1 Site Location Plan 
Drawing No 43933/3/2 REC Exploratory Hole Location Plan 
Drawing No 43933/3/3 BRE 365 Testing Location Plan 
Drawing No 43933/3/4 Proposed Development Layout 
Drawing No 43933/3/5 Projected Depth of Made Ground 
Drawing No 43933/3/6 Historical Structure Location Plan 
Drawing No 43933/3/7 Areas of Remediation and MMP 
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APPENDIX II 
 

REC Ltd 
Chemical Testing Specification 
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Barrow Brook – Remediation Targets 
 

Determinand Units 
Within 600mm  
Cover System 

(Garden) 

Under Hard Standing 
and >600mm of cover 

system 
Pathway 

Arsenic mg/kg 32 320(4) 1(5) 

Cadmium  mg/kg 10 100(4) 1(5) 

Chromium (Hexavalent) mg/kg 4.3 43(4) 1(5) 

Lead (i) mg/kg 225 4500(4) 1(5) 

Elemental Mercury (ii) mg/kg 1 1(4) 2 

Nickel mg/kg 130 1300(4) 1(5) 

Selenium (New SGV) mg/kg 350 1750(4) 1(5) 

Copper  mg/kg 2330 23300(4) 1(5) 

Zinc  mg/kg 3750 37500(4) 1(5) 

Cyanide mg/kg 791 7910(4) 1(5) 

Phenol mg/kg 210 210(4)  

Naphthalene mg/kg 8.7(1) 8.7(1) 2 

Acenaphthylene mg/kg 160(1) 690(1,2) 3(5) 

Acenaphthene mg/kg 200(1) 850(1,2) 1(5) 

Fluorene mg/kg 160(1) 670(1,2) 1(5) 

Phenanthrene mg/kg 90(1) 380(1,2) 3(5) 

Anthracene mg/kg 2200(1) 9500(1,2) 3(5) 

Fluoranthene mg/kg 290(1) 1300(1,2) 3(5) 

Pyrene mg/kg 620(1) 2700(1,2) 3(5) 

Benzo(a)Anthracene( mg/kg 10(1) 550(1,2) 3(5) 

Chrysene mg/kg 12(1) 580(1,2) 3(5) 

Benzo(b/k)Fluoranthene (iii) mg/kg 13(1) 35(1,2) 3(5) 

Benzo(a)Pyrene mg/kg 0.86(1) 14(1,3) 3(5) 

Indeno(123-cd)Pyrene mg/kg 7.1(1) 38(1,2) 3(5) 

Dibenzo(a,h)Anthracene mg/kg 2.3(1) 15(1,2) 3(5) 

Benzo(ghi)Perylene mg/kg 160(1) 1200(1,2) 3(5) 

Benzene (iv) mg/kg 0.33 0.33 2 

Toluene (iv) mg/kg 610 610 2 

Ethylbenzene (iv) mg/kg 350 350 2 

Xylenes (iv) (v) mg/kg 230 230 2 

TPH C5-C6 (aliphatic) mg/kg 110 110 2 

TPH  C6-C8 (aliphatic) mg/kg 370 370 2 

TPH C8-C10 (aliphatic) mg/kg 110 110 2 

TPH  C10-C12 (aliphatic) mg/kg 283 283 2 

TPH C12-C16 (aliphatic) mg/kg 3000 3000 1(5) 

TPH C16-C21 (aliphatic) mg/kg 10,000 10,000 1(5) 

TPH C21-C35 (aliphatic) mg/kg 10,000 10,000 1(5) 

TPH C5-C6 (aromatic) mg/kg 280 280 2 

TPH  C6-C8 (aromatic) mg/kg 611 611 2 

TPH C8-C10 (aromatic) mg/kg 151 151 2 

TPH  C10-C12 (aromatic) mg/kg 346 346 2 

TPH C12-C16 (aromatic) mg/kg 593 593 1(5) 

TPH C16-C21 (aromatic) mg/kg 770 770 1(5) 

TPH C21-C35 (aromatic) mg/kg 1230 1230 1(5) 
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Notes 1 
 
Asbestos will be screened visually on-site by a qualified environmental consultant and where potential 
ACM is identified representative samples will be subject to quantitative analysis of by volume by 
weight.  Should any ACM be identified within the soil matrices, further detailed % assessment would 
be required when the reported laboratory result exceeds the limit of detection for the analytical 
method at 0.01% by volume (weight). 
 
Tier 1 GAC with a 6% Soil Organic Matter (SOM) have been utilised for the upper 600mm as it is 
assumed the material will contain a high organic.  
 
 
 
 
 
 
 
 
 
 
 
 
Notes 3 
 
Main Exposure Pathways: 1 = Soil Ingestion, 2 = Vapour Inhalation (indoor), 3 = Dermal Contact & 
Ingestion, 4 = Dust Inhalation. 
 
Abbreviations: GAC = General Assessment Criteria, n = number of samples, MC = Maximum 
Concentration; NA – Not Applicable (no exceedance of assessment criteria); Loc of MC = Location of 
Exceedances 
*  
(i) Lead – Based on 50% SOM 2003 SGV because of proposed decrease in DWS and acceptable 
lead blood levels from 10µg/l to 5µg/l 
(ii) Mercury – Based on elemental Mercury 
(iii) Benzo (b) Fluoranthene (100mg/kg) Benzo (k) Fluoranthene (140mg/kg) 
(iv). BTEX is not SOM related due to inhalation pathway 
(v) Xylenes based on p-xylene (o-xylene 2600mg/kg, m-xylene 3500mg/kg) and is capped by its 
solubility 
 
(vi) The Tier 1 GAC for the hydrocarbon fraction is derived from the CIEH assessment for petroleum 
hydrocarbons Criteria Working Group (CWG) for both aliphatic and aromatic compounds. REC has 
utilised the Tier 1 values for aliphatic compounds for the volatile and semi volatile fractions (C5-C12) 
and the Tier 1 values for aromatic compound for the non volatile fractions (C12-C35).  The comparison 
of a total (aliphatic/aromatic) compounds to an individual fraction is considered to be a conservative 
approach and satisfactory for the protection of human health. 

Notes 2  
 
(1) Excludes matrices where free product is observed; 
(2) Assumes 10 x Tier 1 GAC for non volatile PAH screening criteria for residential garden & 

non separate phase with conservative TOC assessment of 2.5%; 
(3) Commercial Tier 1 GAC modelled to assume no exposure pathway; and, 
(4) Values for soils below 600mm cover system and beneath areas of hard standing with no 

vapour exposure pathway have been calculated as 10 x Tier 1 GAC for 2.5% SOM. 
(5) No viable exposure pathway beneath hard standing and cover system. 
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APPENDIX III 
 

REC Compaction Specification  
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REC LTD GEOTECHNICAL EARTHWORKS SPECIFICATION 
 
It is proposed to up-fill and level the site to form a working platform to the required working 
level in accordance with the proposed formation levels drawing to be submitted separately.  
This work will include, but not necessarily be limited to, the following elements. 
 
The contractor should employ an experienced geotechnical engineer to be present on site 
during these earthwork operations to ensure soil suitability, placement, compaction and 
testing is undertaken in accordance with this specification and to ensure that any unforeseen 
circumstances, such as adverse weather, do not compromise the cut and fill process. 
 
LOCALLY WON FILL MATERIAL 
 
It is proposed to up-fill and level the site with material won from the development area.  From 
the site specific investigations undertaken to date, it is expected that the majority of the soils 
won from the site will be a mix between cohesive and granular matrixes.  Because of the 
long term settlement associated with even well compacted cohesive soils due to elevated 
pore water pressures, it is essential that the cut and fill process is well controlled. 
 
CLASSIFICATION OF FILL MATERIAL 
 
This Specification should be read in conjunction with the following: 
 

• The Manual of Contract Documents for Highway Works, Volume 1, Specification for 
Highway Works, Series 600, Earthworks as amended in November 2005; and, 

• Soils for Civil Engineering Purposes, BS1377, 1999. 
 
General Classification 
 
The contractor should ensure that all earthworks materials comply with Clause 601 of the 
Specification for Highway Works and shall fall into one of the other of the following general 
classifications as defined in Table 6/1 of the Specification for Highway Works. 
 

• General granular fill (Class 1), 

• General cohesive fill (Class 2), excluding class 2A and 2E, 

• Selected granular fill (Class 6). 
 
Use of Fill Materials 
 
In addition to any grading requirement the maximum particle size of any fill material shall be 
no more than two-thirds of the compacted layer thickness except that cobbles having an 
equivalent diameter of more than 150mm shall not be deposited within 1.5m of the restored 
surface level unless directed otherwise by the Engineer.  Un-burnt colliery spoil, pulverised 
fuel ash or furnace bottom ash shall not be used as a fill material. 
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GENERAL REQUIREMENTS 
 
The contractor shall employ only plant and working methods which are suited to the 
materials to be handled and traversed.  He shall be responsible for maintaining the nature of 
the acceptable material so that when it is placed and compacted it remains acceptable in 
accordance with the Contract. 
 
Acceptability shall be determined in accordance with Table 6/1 of the Highway Specification. 
 
Laboratory testing for the purposes of determining acceptability and compaction 
requirements will be conducted by the Engineer. 
 
Haulage of material to embankments or other areas of fill shall proceed only when sufficient 
spreading and compaction. Plant is operating at the place of deposition to ensure 
compliance with Clause 612 of the Highways specification. 
 
No excavated acceptable material or unacceptable material required to be processed, other 
than surplus to the requirements of the Contract, shall be removed from the site. 
 
Where the excavation reveals a combination of acceptable and unacceptable materials the 
Contractor shall carry out the excavation in such a manner that the acceptable materials are 
excavated separately for use in the Permanent Works without contamination by the 
unacceptable materials.  Unless otherwise described in the Contract classes of fill material 
require3d to be deposited separately shall be excavated separately without contamination by 
other classes of material. 
 
The Contractor shall make his own arrangements for stockpiling of acceptable material, and 
unacceptable material to be processed, and for the provision of site for purpose. 
 
The Contractor shall ensure that he does not adversely affect the stability of excavations or 
fills by his methods of stockpiling materials, use of plant or sitting of temporary buildings or 
structures. 
 
Topsoil shall wherever practicable be used immediately after its stripping and if not shall be 
stored in stockpiles of heights not exceeding 2.0m; topsoil shall not be stockpiled for more 
than two years.  Topsoil shall not be unnecessarily trafficked either before stripping or when 
in a stockpile.  Stockpiles shall not be surcharged or otherwise loaded and multiple handling 
shall be kept to a minimum. 
 
Excavations requiring backfilling shall remain open only for the minimum period necessary. 
 
The Contractor shall keep earthworks free of water including: 
 

(i) arranging the rapid removal of water: 
 

(a) shed on to the earthworks 
(b) entering the earthworks from any source 

 
(ii) provide where necessary temporary watercourses, drains, pumping 

and the like: 
 

(iii) discharge accumulated water and groundwater into the permanent 
outfalls of the drainage system where practicable  
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(iv) provide adequate means for trapping silt on temporary systems 
discharging into permanent drainage systems. 

 
The Contractor shall carry out and maintain and groundwater lowering or other treatment 
required. 
 
Where materials are designated either Class U1B or Class U2 (according to the Highways 
Specification), the Contractor shall carry out any special requirements for their handling.  
Where such materials are encountered during the progress of the Works, the Contractor 
shall make all necessary arrangements for their safe handing and disposal after consultation 
with the appropriate environmental authority. 
 
CONSTRUCTION OF FILLS 
 
All fills shall be constructed: 
 

(i) in the locations as shown in the contract drawings to the lines and levels stated 
therein; 

 
(ii) of classes of material complying with this specification; 

 
(iii) by deposition, as soon as practicable after excavation, in layers to meet the 

compaction requirements as required for each Class of material as specified. 
 

(iv) To the requirements of this clause and any other requirements for fill in this 
Specification. 

 
Before commencing work on any area of fill the Contractor shall ensure that: 
 

(i) the base is sound and stable by excavating and removing any topsoil as soft 
subsoil. 

 
(ii) Base layers are not exposed until the fill layer is ready for placement. 

 
(iii)  Un-compacted material on the side slopes of previously backfilled zones shall be 

removed and benches of between 1.0m and 1.5m height cut in compacted fill 
immediately prior to deposition of the new fill to ensure that the new backfill 
placed against the slope is properly integrated. 

 
Whenever fill is to be placed on surfaces inclined at 1 vertical to 7 horizontal or steeper, the 
surface shall be benched immediately prior to deposition of the fill in order to achieve 
horizontal basal surfaces.  The benches shall be between 1.0m and 1.5m in height. 
 
Areas of fill shall, unless otherwise permitted by the Engineer, be constructed evenly over 
their fullest possible extent and the Contractor shall carefully control and direct construction 
plant and other vehicular traffic uniformly over the area of compacted fill.  The minimum plan 
dimensions of any one panel of backfilling shall be properly integrated with areas of previous 
backfilling.  Damage by construction plant and other vehicular traffic shall be made good by 
the Contractor with material having the same characteristics and strength as the material 
had before it was damaged. 
 
Temporary slopes within compacted and un-compacted backfill shall be formed at gradients 
which ensure stability. 
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COMPACTION OF FILLS 
 
The Contractor shall carry out compaction upon the materials which require to be 
compacted, as soon as practicable after deposition. 
 
Compaction shall be either method as required for the classes of fill in Table 6/1 which 
requires to be compacted. 
 
The Contractor shall obtain permission from the Overseeing Organisation before carrying out 
compaction requirements as listed in Table 6/1 for the Class of material being compacted. 
 
Method compaction shall be undertaken using the plant and methods appropriate to the 
compaction requirements as listed in Table 6/1 for the Class of material being compacted. 
 
Earthmoving plant shall not be accepted as compaction equipment nor shall the use of a 
lighter category of plant to provide any preliminary compaction to assist the use of heavier 
plant to be taken into account when assessing the amount of compaction required for any 
layer. 
 
If more than one class of material is being used in such a way that it is not practicable to 
define the areas in which each class occurs, the Contractor shall compact with plant 
operating as if only the material which required the greater compactive effort is being 
compacted. 
 
If the results of field tests show densities which indicate the state of the compaction to be 
inadequate, the if this is due to failure on the Contractor to comply with requirements of the 
Contract, the Contractor shall carry out such further work as is required to comply with the 
contract. 
 
Refer to Clause 612/10 of the Highway specification for definition of plant to be used in 
accordance with this specified works. 
 
The Contractor will be responsible for assessing the Class of Fill in accordance with Table 
6/1 of the Highways Specification.  Table 6/4 of the Highways Specification should then be 
employed to assess the method of compaction to be employed.  The test results and method 
statements shall be submitted to the Consulting Engineers for approval. 



Rowland Homes  November 2011 
Remediation Strategy –Barrow Brook Phase II  43933p3r0 
 

 
35 

 

EARTHWORKS MATERIALS TESTS 
 
Prior testing of the potential sources of fill shall be undertaken by the Contractor and 
submitted to the Consulting Engineers for approval.  This testing shall include, but not 
necessarily be limited to, the following: 
 

Test  Test Method  
Liquid and plastic limits BS1377:  Part 2 
Grading BS1377:  Part 2 
Uniformity Co-efficient Calculated from grading curve 
Moisture content BS1377:  Part 2 
Organic Matter (maximum 2.5% total organic 
content) 

BS1377:  Part 3 

Water soluble sulphate TRL Report 447 test No 1 
Total sulphate content TRL Report 447 Test No 4 
Multi Point Moisture Condition Value (MCV) 
(to assess optimum moisture content) 

Clause 632 (BS1377:  Part 4) 

Proctor compaction testing BS1377:  Part 4 
 
During the construction of the fill the testing outlined above shall be undertaken at on 
suitable frequency of fill or when the source of the fill changes.  The results of this work shall 
be submitted to the Consulting Engineer for approval. 
 
EARTHWORK INSITU TESTS 
 
Subsequent to the filling and compaction of the material a series of in-situ tests shall be 
undertaken to confirm the success of the compaction process.  This testing shall include but 
necessarily be limited to, the following: 
 

Test  Test Method  

Plate load tests (equivalent CBR of 3%) BS1377:  Part 9 

 
DISPOSAL OF MATERIALS 
 
The contractor shall be responsible for the safe disposal of any excess of unsuitable material 
found on the Site. 


















































































