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1.0 Introduction            
 

Geo Environmental Engineering Ltd (GEO) and AMW Contractors Ltd was commissioned to complete 
Remediation and Validation of the front garden at a residential property known as Gillbank, located 
within the boundary of the former gas works at Tenters, Wigton.   
 
GEO/AMW initially completed the Remediation Strategy (ref: GEO2013-506, dated April 2013) in 
accordance with the AMEC Ground Investigation report (ref:26355rr124i2, dated December 2012).  The 
GEO Final Validation report (ref: GEO2013-506, dated 14th May 2013) details the protection measures 
put in place in-conjunction with the GEO Remediation Strategy (ref: GEO2013-506, dated 4th April 
2013) and the GEO Interim Validation Report (ref: GEO2013-506, dated 10th April 2013).  As a result of 
the above works and documentation the front garden area at the property no longer poses a risk to the 
health of the residents from contaminated soils.  Therefore the site no longer meets the definition of 
‘contaminated land’ under Part IIA of the Environmental Protection Act 1990. 
 

2.0 Remediation            
 

2.1 Remediation Aims and Objectives 
 

The aims and objectives of the GEO/AMW Remediation Strategy, Works and Validation were to 
appropriately remediate the contamination identified by AMEC at the site to ensure that the land is “fit 
for purpose”, which comprises the continued residential occupation of Gillbank (a residential bungalow) 
with associated gardens and areas of vehicle parking.  This was to ensure that the site was no longer 
deemed as ‘contaminated land’ in accordance with Part IIA and was therefore considered suitable and 
appropriate for continued residential occupation. 
 
The Executors of Mr G. Wiles are the site owners of the residential bungalow.  They instructed AMW 
Contractors Ltd to complete the remediation works, in accordance with the relevant documentation 
completed by GEO Environmental Engineering Ltd. 
 
The remediation works were completed between April and May 2013 with AMW Contractors Ltd 
responsible for the completion of the site works (witnessed by GEO) and the appropriate disposal of the 
contaminated materials in accordance with the Remediation Strategy. 
 

2.2 Limitations of Use 
 

This Part IIA Remediation Summary Statement and its contents are limited to the boundaries of the 
site, as indicated on the Plan in Appendix II in accordance with the GEO/AMW Remediation Strategy 
(ref: GEO2013-506, dated 4th April 2013), the GEO Interim Validation Report (ref: GEO2013-506, dated 
10th April 2013) and the GEO Final Validation report (ref: GEO2013-506, dated 14th May 2013) 
prepared in accordance with the AMEC Ground Investigation report (ref:26355rr124i2, dated December 
2012).  No reliance, copying or use of this report (in part or whole) by any Third Party is permitted 
without prior Geo Environmental Engineering Ltd written approval, with intellectual copyright remaining 
the sole property of the author.  All warranties and liabilities associated with the remediation and 
validation works lie with the appointed Remediation Contractor, AMW Contractors Ltd.  
 

3.0 Site Details             
 

Gillbank is a detached residential bungalow of conventional masonry construction to the immediate 
north of Tenters, within Wigton, Cumbria.  The area relating to this report is roughly rectangular in 
shape and orientated north-east to south-west.  The full site (including the bungalow) equates to 
c.460m2 and lies at a level of c.23m above Ordnance Datum at a National Grid Reference of 325828, 
548461. 
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4.0 Description of the Remediation Works       
 
Due to the potential for contamination associated with the former gas works and potential tar pits 
AMEC were instructed by Allerdale Borough Council to complete two phases of intrusive ground 
investigation across the site and the adjacent areas (which also fell within the former gas works 
boundary).  The investigation works were completed during 2009 and 2012, which included initial 
Generic Quantitative Risk Assessment (GQRA) and later Detailed Quantitative Risk Assessment 
(DQRA) for various contaminants associated with the historical site use. 
 
AMEC carried out an initial Phase 2 site investigation during 2009 (ref: rr015il) that concentrated on 
characterising soil and groundwater conditions at Gillbank and Horanne.  The investigation at Gillbank 
comprised a hand dug trial pit and passive vapour probes.  Soil samples analysed from the trial pit 
indicated elevated levels of poly aromatic hydrocarbons (PAH) and speciated total petroleum 
hydrocarbons (TPH) that were above generic assessment criteria (GAC) values, based on a residential 
end use.  Consequently, the levels of contaminants recorded were considered as posing a potential 
significant risk to the existing site users (residents) within exposed soil areas (i.e. where buildings and 
hardcover were not present).  AMEC therefore recommended that further investigation works be 
completed. 
 
During 2012 AMEC instructed Allied Exploration & Geotechnics Ltd (AEG) to complete the additional 
investigation works, which included eleven hand dug trial pits to characterise the shallow made ground 
around the property.  The ground conditions were similar to those previously identified, comprising 
paving over gravels of concrete, sandstone, ash and clinker.  In the central front garden tarry residues 
were present beneath a layer of brown topsoil, with an adjacent trial pit noting significant ash and 
clinker materials (potential source of PAH).  Samples of the made ground were subjected to laboratory 
analysis for PAH and TPH. 
 
AMEC undertook a preliminary generic quantitative risk assessment (GQRA) for Speciated PAH and 
Speciated TPH.  AMEC identified that TPH within the near surface soils was considered unlikely to 
present a significant risk to the site users and hence was not considered any further.  Concentrations of 
PAH’s were identified by AMEC with the near surface and shallow made ground that were considered 
to have the potential to present a significant risk to the site users.  They were as follows: 
 

 Near Surface Soils – Naphthalene, Benzo(a)anthracene, Chrysene, Benzo(b)fluoranthene, 
Benzo(b)fluoranthenre, Benzo(a)pyrene, Dibenzo(a,h)anthracene and Ideno(1,2,3-cd)pyrene. 

 Shallow Soils – Naphthalene, Phenanthracene, Fluoranthene, Pyrene, Benzo(a)anthracene, 
Chrysene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, 
Dibenzo(a,h)anthracene, ideno(1,2,3-cd)pyrene and Benzo(g,h,i)perylene. 

 Shallow Soils (with tar only) – Acenaphthylene and Fluorene. 
 
In addition, levels of Speciated TPH (Aromatic EC8-EC10, EC10-EC12, EC12-EC16 and EC16-EC21) 
were identified within shallow made ground and where tarry materials or strong hydrocarbon odours 
were identified.  Monitoring was completed inside the property for TPH and no elevated levels were 
recorded. 
 
Following the GQRA AMEC undertook a detailed quantitative risk assessment (DQRA) for the above 
mentioned analytes (with Benzo(a)pyrene considered the PAH marker).  The DQRA identified that the 
potential for significant possibility of significant harm (SPOSH) existed for PAH (specifically 
benzo(a)pyrene) in near surface made ground in areas of exposed soils or where gravel is laid directly 
above made ground and hence the potential for mixing exists (i.e. southern site area/garden).  
Consequently, AMEC proposed the following Remedial Options for the southern site area (front 
garden): 
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4.0 Description of the Remediation Works (Cont’d)      
 

1. Excavate shallow soils to c.0.60m below current ground level, placement of a separation layer 
and backfill with verified clean material to the commencing level; or 

2. Remove the current gravel layer, level the area, method compact and cast a concrete cover 
layer, nominally c.150mm in thickness. 

 
When considering the findings and recommendations of the AMEC report it was considered that the 
reduction in the contamination source (made ground) across the southern site area (formerly covered 
with gravel surfacing) and placement of inert materials (clean cover) would be the most appropriate 
form of remediation to facilitate the continued residential occupation of the existing bungalow (Gillbank). 
 
Within this southern site area paving (hardstanding) was present along the southern façade of the 
building, which was to remain in-situ, as the AMEC DQRA has determined that where 
buildings/hardstanding is present then no future risk is posed.  A large (roughly) rectangular shaped 
area of gravel surfacing was then on site, surrounded by three raised borders (of brick construction), 
with a small retaining wall present along the southern site boundary (facing Tenters).   
 
The GEO/AMW Remediation Strategy proposed was to retain the raised borders and retaining wall 
(subject to confirmation laboratory analysis) in-addition to the existing hardstanding (paving) along the 
frontage of the bungalow.  Therefore, the gravel-covered areas of the front garden were to be removed 
with the underlying made ground (contamination source) to be excavated to a depth of c.0.60m below 
existing ground levels. 
 
The made ground materials were segregated on site by AMW Contractors into coarse materials (i.e. 
cobbles, brick, concrete, etc.), fine materials (clay, silt and sand sized materials) and materials that 
have obvious visual and olfactory evidence of contamination (i.e. tarry residues, ash, clinker).  The 
materials were stockpiled within sealed skips positioned within the northern site area, with laboratory 
based contamination screening completed to ensure the correct characterisation of the materials for 
off-site disposal.  
 
The gravel materials that were present at surface level over the front garden were removed and stored 
in two separate skips, one containing the gravel and second containing gravel mixed with 
topsoil/subsoil materials and some anthropogenic debris.  Samples of these materials were recovered 
for laboratory contamination analysis.  If contamination levels were sufficiently low for these materials 
then it was proposed that they be re-used on site to form the separation layer at the base of the 
excavation, directly beneath a geotextile (see Section 5.0). 
 
Inert materials (i.e. disturbed natural materials) were then brought to site to form the backfill to existing 
(current) ground levels, which will be finished with decorative gravel and will form the clean cover 
system, preventing the continued end users from potentially coming into contact with contaminated 
soils.  Laboratory confirmation testing of these materials was undertaken to confirm their suitability prior 
to and following placement on site (see Section 5.0). 
 
Manually excavated trial pits were completed within the three raised borders (incorporating the 
retaining wall) surrounding the contamination source.  The materials were visually identified as 
disturbed/reworked topsoil with laboratory testing completed to determine their suitability to remain on 
site.  If deemed suitable, then the borders will remain in-situ (see Section 5.0).  If the materials prove to 
be unsuitable then they will be excavated for removal off-site in accordance with the agreed 
methodology. 
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5.0 Clean Cover System and Validation        
 

The clean cover system incorporates the following: 
 

 Finished Ground Level – Decorative Gravel finish. 
 0.00m to 0.50m depth – Inert materials (i.e. compacted disturbed natural materials such as 

clay/subsoil). 
 0.50m to 0.60m depth – Compacted gravel (separation/drainage layer) with nonwoven 

geotextile (black in colour).  
 
Appropriate contamination screening for the Potential Contaminants of Concern (PCOC’s) were 
undertaken for soil samples on site and for the import materials, which is detailed in the Interim and 
Final Validation Reports.  The testing concluded that materials were suitable for use on site within the 
clean cover system. 
 
A localised hot spot of Asbestos Containing Materials (ACM’s – Chrysotile) was identified and this was 
subjected to localised delineation and removal as detailed in the Final Validation Report.  
 
GEO maintained a site presence during the remediation works, which comprised the excavation and 
reduction of the contamination source from previous ground levels to an agreed depth of c.600mm.  
Photographs detailing the site works are presented in the Interim and Final Validation Reports and from 
these it can be seen that the actual excavation was up to c.750mm in depth at some points.   
 
GEO completed the sampling of the gravel materials that were present on site.  The results of the 
laboratory testing and risk assessment have determined that the gravel materials were suitable for use 
and as such were emplaced within the clean cover system directly over the contamination source 
(made ground).  The gravel layer was placed to a thickness of c.100mm and was tracked/compacted to 
form a no-dig layer.  This was then covered with a geotextile prior to placing the clay clean cover.  This 
was to allow easy future identification of the no-dig layer and to prevent the intermixing of the gravel 
and the overlying clay during the construction of the clean cover system (self-weight consolidation). 
 
GEO/AMW identified a source of clean cover materials and completed the relevant testing of these 
materials to ensure their suitability for use prior to transport to site.  AMW completed the transportation 
of the materials and have provided copies of the Waste Transfer Notes for the three delivered loads.  
GEO have then visually inspected the materials to confirm that it was the same material that was 
removed from the Aspatria site (where the original sampling took place) and have also completed 
additional sampling of the materials once it arrived at Gillbank for confirmation laboratory analysis and 
risk assessment. 
 
The clay and subsoil materials were then built up to the historical ground levels by a thickness of 
c.500mm (minimum) to ensure an overall (minimum) clean cover thickness of c.600mm.  This has been 
finished at ground level by a geotextile covering (to prevent weed growth) and decorative gravel. 
 
In addition to the above the asbestos hot spot (Sample S5, Hand Pit HP02) was delineated between 
the two locations (Samples S13 and S14) and was excavated (whilst being dampened) and placed in 
specialist sealed bags, before being placed in a sealed container (labelled) prior to disposal by AMW 
Contractors Ltd.  The excavation was backfilled with the same materials as used for the clean cover 
and the previous vegetation was reinstated.  
 
AMW Contractors Ltd organised the removal of the sealed skips containing the contaminated materials 
for appropriate disposal by Cumbria Waste Management, who viewed the materials and the testing 
results to confirm they were appropriate for their facility.  Disposal took place on 13th May 2013 and 
AMW Contractors Ltd has provided the waste disposal tickets. 
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5.0 Clean Cover System and Validation (Cont’d)      
 
In summary, in accordance with the Remediation Strategy the following parties were involved in the 
following remediation activities: 
 

 Physical excavation and reduction of contamination source – AMW 
 Waste material segregation and classification for off-site disposal –  AMW/GEO 
 Source of clean cover material – AMW/GEO  
 Engineering description of the clean cover material in accordance with BS5930 and Eu7 – GEO  
 Laboratory confirmation testing –  AMW/GEO 
 Human Health Risk Assessment using the above mentioned contamination testing results to 

ensure the materials remaining on site and brought to site are appropriate – GEO  
 Confirmation of correct clean cover thickness in accordance with the Remediation Strategy and 

the AMEC recommendations (600mm minimum) –  AMW/GEO 
 Photographic records of the excavation works, waste materials separation and placement of 

clean cover –  AMW/GEO 
 Plans showing the area of excavation and the placement of the clean cover –  AMW/GEO 
 Interim Validation Report –  GEO 
 Physical delineation, excavation and reduction of asbestos contamination source (HP02 S5, 

raised border – Asbestos) –  AMW 
 Waste material segregation and classification for off-site disposal (Cumbria Waste Management 

assessing on behalf of AMW) –  AMW 
 Decommission monitoring points/boreholes –  AMW 
 Final Validation Report –  GEO 

 

6.0 Conclusions and General Comments         
 
This report, in-conjunction with the following documents, confirms that the front garden at Gillbank, 
Tenters, Wigton has been remediated satisfactorily and is no longer defined as ‘Contaminated Land’ in 
accordance with Part IIA Environmental Protection Act 1990: 
 

 The GEO/AMW Remediation Strategy (ref: GEO2013-506, dated April 2013) completed in 
accordance with the AMEC Ground Investigation report (ref:26355rr124i2, dated December 
2012).   

 The GEO Interim Validation Report (ref: GEO2013-506, dated 10th April 2013). 
 The GEO Final Validation report (ref: GEO2013-506, dated 14th May 2013). 

 
In summary, the contaminated soils have been substantially removed from site to a minimum depth of 
c.600mm below existing ground levels and disposed of appropriately at a licensed waste management 
facility.  The contaminated soils have been replaced with a clean cover system constructed in 
accordance with the Remediation Strategy, which was designed in accordance with AMEC 
recommendations, with laboratory based contamination screening confirming the import materials as 
appropriate for use on site. 
 
Therefore, as a result of the above works completed by AMEC, GEO Environmental Engineering Ltd 
and AMW Contractors Ltd the front garden area no longer poses a risk to the health of the residents 
and therefore the site no longer meets the definition of ‘contaminated land’ under Part IIA of the 
Environmental Protection Act 1990. 
 
AMEC concluded that the rear garden (northern site area) did not require 'determination' (i.e. no 
remediation necessary) due to the existing condition, layout and use of the property (i.e. presence of 
hard standing).  However, in the event that the hard standing present within the rear garden is removed 
or altered, exposing the underlying ground, the potential risk to residents in these areas would need to  
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6.0 Conclusions and General Comments (Cont’d)       
 
be re-evaluated.  This is also applicable for the hard landscaping around the bungalow and within the 
front garden, which incorporates the existing driveway. 
 
As a result of this a covenant is to be added to the property deeds at the point of sale (confirmed by 
The Executors of Mr G. Wiles Solicitor) to ensure that the existing hard standing within the front and 
rear gardens is not altered or removed without additional investigation and risk assessment.  At this 
stage, based on the findings of the various ground investigation and remediation works it is considered 
that where additional made ground is uncovered by the removal of existing hard standings then it is 
likely that remediation will be required. 
 
The conclusions and recommendations presented within this report are considered reasonable based 
on the available information.  However, these cannot be guaranteed to gain regulatory approval.  
Therefore, the report should be passed to the appropriate regulatory authorities and/ or other key 
stakeholders in order to seek their approval of the findings prior to undertaking any works on site.  Any 
items not specifically mentioned within this report cannot be assumed to be covered. GEO 
Environmental Engineering Ltd takes no responsibility for conditions that have not been revealed or 
which occur between them.  GEO Environmental Engineering Ltd takes no responsibility for the 
accuracy of third party information. 
 

                                                 End of Report       
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 Site Layout Plan with Extent of Clean Cover 
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