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Site Background & History 

The former Sterling Industrial Estate is located 
in Newbury, West Berkshire. The site occupies 
an area of approximately 9,000m2. The site is 
bordered to the north by Kings Road, to the 
south by the Great Western Railway [GWR] line, 
to the east by Boundary Road and to the west 
by Gordon Road.  

Between 1899 and 1965 the site was 
predominantly occupied by the former Newbury 
Gas Works as shown in Figure 1 below - a 
timber yard was also present in the western 
section of the site.  

Figure 1 – Former Newbury Gas Works 

 

 

Post-1965 the site had been occupied by a 
trading estate that included an engineering 
works and cable works. The former gasworks 
were identified as the main source of 
contamination associated with the site. 
Historical records showed the presence of three 
gas holders located in the western, central and 
north-eastern sections of the site, a number of 
tank structures located towards the east of the 
site and in the south-eastern corner (including a 
fuel oil tank) and three waste oil burners and two 
fuel oil tanks located in the west / south west of 
the site. A gasworks process building was 
indicated adjacent to an electrical substation 2 
and a ‘heater burner’ in the building on the 
southern boundary. More recently, the site was 
used as an industrial estate. 

The historical site layout is shown in Figure 2 
below. 

Figure 2 – Historical Site Layout [source CGL] 
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Following remediation the site will be developed 
for residential purposes providing a mix of 167 
one, two, three and four bedroomed apartments 
together with six duplex apartments. The 
proposed development is as shown in Figure 3 
below. 

Figure 3 – Proposed Development 

 

Site Investigations 

Site investigation works were undertaken in 
three phases by CGL (during March to April 
2004, during August to September 2004 and 
then more recently during January to April 
2017). The investigations identified soil and 
groundwater contamination across the majority 
of the site that posed a potential risk to human 
health and the wider environment. 

Shallow groundwater was shown to be present 
within the River Terrace Deposit, which is 
classified as a Secondary A aquifer. The Upper 
Chalk which underlies the site is classified as a 
Principal aquifer supplying potable water for the 
area. The site is located within a groundwater 
Source Protection Zone 3 (SPZ3). 

Two distinct aquifer units were encountered 
during the ground investigations. The shallow 
water table was struck within the Made Ground 
and River Terrace Deposit at depths from 0.8 m 
to 3.9 mbgl and the deeper water table was 
struck within the Upper Chalk at depths from 6.9 
m to 10.2 mbgl.  

Groundwater level observations made by CGL 
during the 2017 investigation indicated a 
separation of the two aquifer units by a clay 
deposit (possible Lambeth Group) and 
weathered chalk acting as a form of aquitard.  

However, the presence of deep buried 
structures and Made Ground close to the chalk 
surface and observations of contamination 
within the weathered Upper Chalk indicated    
that there were pathways connecting the water 
tables. 

A review of shallow groundwater strikes, and 
monitoring data indicated that groundwater level 
was either relatively flat (i.e. negligible hydraulic 
gradient) or had a slight flow towards the north. 
Groundwater flow in the Secondary A aquifer is 
likely to be providing base flow to the rivers (the 
closest being the River Kennet to the north). 

Identified Contamination 

CGL stated that “free phase hydrocarbon 
product and / or strong hydrocarbon odours 
were noted within the Made Ground and River 
Terrace Deposit across the majority of the site 
during both investigations”.  

A broad range of contaminants were recorded in 
groundwater. These included inorganics (lead, 
mercury, nickel, free cyanide, arsenic, selenium, 
nickel, sulphate, ammoniacal nitrogen), 
hydrocarbons (TPH including benzene & 
toluene, PAH including naphthalene, 
anthracene and fluoranthene and phenols). 

Remediation Strategy 

CGL undertook a comprehensive remediation 
options appraisal. The key risk was identified to 
be off-site migration of contaminated 
groundwater towards the River Kennet. The 
proposed development also included some 
significant remediation constraints, including a 
proposed basement wall. The remediation 
strategy comprised of a combination of  
permeable reactive barrier and impermeable 
barrier sections, designed to break the pathway 
between the contamination identified on-site 
and off-site receptors. CGL stated that a 
continuous barrier wall should be constructed 
around the site (to address both off-site 
migration site of the contamination plume and to 
prevent offsite contamination from potentially re-
contaminating the site following remediation).  
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The strategy called for a detailed design by a 
specialist contractor. The barrier wall design 
required the barrier to be installed to 1m below 
the top of the weathered chalk. There was an 
additional requirement for the barrier wall to be 
installed prior to bulk excavation works being 
carried out – this was necessary to manage 
shallow groundwater levels (thereby reducing 
dewatering required during excavations and 
removal of primary contamination sources).  

Permeability testing was undertaken before 
remediation, within the in-situ soils, and post-
remediation within the treated soils used to form 
the permeable reactive barrier sections. 
Additionally, for the impermeable wall sections, 
permeability testing of the slurry mix was 
required to demonstrate and confirm the 
required low permeability. 

There was a requirement to provide a 
hydrogeological model of the site to 
demonstrate that the local groundwater regime 
would not be significantly changed by the 
proposed impermeable sections. The final 
design for the barrier was agreed with the 
Environment Agency prior to installation. 
Consideration was given to where the reactive 
barrier wall sections were placed as excessive 
free product in the groundwater could potentially 
overload the barrier wall and reduce the 
performance of the wall.  

The reactive barrier wall was designed to reduce 
the concentration of the identified contaminants 
in groundwater downstream of the barrier to the 
levels specified within the DQRA, which were 
derived to be protective of controlled waters and 
mitigate potential risks to off-site human health 
via vapour intrusion to buildings. 

Methodology 

Two types of barrier were installed at the site 
forming the complete barrier system for the site 
as a whole – the barrier comprised of permeable 
reactive and low permeability sections as shown 
in Figure 4 below. 

 

Figure 4 – Barrier Installation Overview 

 

The permeable reactive barrier sections were 
designed to treat the identified contaminants of 
concern based on the anticipated residual 
leachate levels of stabilised contaminated soils 
– the stabilisation works were undertaken 
separately by Cognition Land and Water. The 
barrier sections comprised of soil mixed pillared 
E-Clays designed to chemically sorb and 
immobilise the identified contaminants of 
concern and to provide the necessary porosity / 
permeability - the formulation  was assessed 
and monitored by the Project Manager 
throughout the installation – the concentration 
and addition rates were adjusted to suit the 
depth of the barrier at each location, the  
contamination encountered and local geology.  

The low permeability barrier sections comprised 
of a soil mixed bentonite / cement formulation 
designed to reduce the overall permeability to 
circa < 5.0 x 10-9 m/s. The mix formulation was 
assessed and monitored by the Project 
Manager throughout the installation. 

Due to local constraints both types of barrier 
installation were undertaken using a 
combination of CFA piling rig and trenching with 
an excavator. Generally, the trenching 
methodology was utilised where the barrier was 
in close proximity to local offsite receptors 
(Network Rail electrical substation and 
trackside), where splashes from the rig were not 
acceptable, or areas whereby the piling rig could 
not physically operate (small corners and 
slopes). 
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The barrier installation was undertaken in 
accordance with the approved Remediation 
Method Statement.  

The pillared E-Clay formulation was prepared 
on-site in slurry form using a grout mixer – the 
E-Clay preparation area is shown in Figure 5 
below.  

Figure 5 – E-Clay Preparation Area 

 

The barrier installation utilising the trenching 
method is shown in Figure 7 below. 

Figure 7– Barrier Installation by Trenching 

 

Validation 

The barrier system was successfully installed in 
accordance with the approved Remediation 
Method Statement - some minor modifications 
were made to reflect local constraints.

The barrier installation utilising the continuous 
flight auger [CFA] is shown in Figure 6 below. 

Figure 6 – Barrier installation by CFA Rig 

 

Quality assurance and control checks were 
carried out by the Project Manager throughout 
the duration of the installation works in 
accordance with the Site-Specific Quality Plan. 

Envirotreat provided a barrier installation report 
to confirm that the barrier had been installed in 
accordance with the required design criteria. 
The barrier installation provided an essential 
component of the overall site remediation works 
which has enabled the site to be developed for 
the purpose intended.  

 

 


