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Site Background & History 

The site is the former GE Aviation facility on 
Wobaston Road, Bilbrook, approximately 5 
kilometres north-west of Wolverhampton City 
Centre. 

The site has had a long history within the 
aviation industry stretching back to 1938, when 
the site was initially developed by Boulton Paul 
Aircraft. During the Second World War period, 
Boulton Paul manufactured the Hawker Demon 
and the Defiant aircraft. The company also built 
the Fairey Barracuda and undertook 
conversions of the Vickers Wellington aircraft. 
Post war saw the development of the Balliol 
advanced trainer aircraft and the facility 
subsequently manufactured flight controls for 
aircraft, including the RAF Typhoon jet fighter, 
Boeing 777 & 787 and the Airbus A330 & A380. 

The site name has changed several times as a 
result of acquisitions and take-overs. The 
company has subsequently been owned by 
Dowty Aerospace, the Smiths Group and more 
recently GE Aviation.                                                                                                              

The Boulton Paul Facility is shown in Figure 1 
below. 
 
 

Figure 1 – Boulton Paul Facility 

 

The site has been recently purchased by 
Seconique with the aim of relocating their 
furniture storage and sales facility to the 
Wobaston Road site. Seconique will also lease 
out certain areas of the site.   

The Shropshire Union Canal is located to the 
west of the site forming the site boundary. The 
reach of the Shropshire Union Canal closest to 
the site is classified as Grade B (good) under the 
Environment Agency General Quality 
Assessment Scheme in 2000. The River Penk is 
located approximately 30m east of the site 
flowing from south to north. According to the 
environmental database the River Penk in this 
area is classified as C (fairly good) quality under 
the Environment Agency General Quality 
assessment [GQA]. 

A number of complex contamination issues 
were identified on the site as a result of the 
industrial legacy. A key requisite of both the 
vendor (GE Aviation) and the regulators 
(Environment Agency [EA]) was the requirement 
to address a number of contamination concerns 
highlighted by GE Aviation’s environmental 
consultants, Ramboll Environ (formerly 
Environ). 

Environ / Ramboll Environ undertook extensive 
site investigations at Wobaston Road site for GE 
Aviation over a number of years prior and post 
to the site closure in 2012.  
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Environ / Ramboll Environ identified a number of 
significant contamination risks to human health 
(construction workers and end users) and 
groundwater (predominantly the River Penk and 
the Pendeford Nature Reserve located to the 
north-east of the site).  

Identified Site Contamination  

The identified contamination was as follows: 

1. Hexavalent Chromium contamination [CrVI] 
primarily associated with the former plating 
shop area but also identified pervasively 
across the site in groundwater migrating 
eastwards towards the River Penk. 
Additional potential sources of CrVI 
contamination were identified on-site 
including the former effluent treatment plant 
located externally to the east of the former 
plating shop.  

2. Chlorinated hydrocarbon contamination in 
both soil and groundwater – primarily 
trichloroethene [TCE] / perchloroethene 
[PERC] contamination identified primarily in 
the plating shop area and in the hydraulic test 
area located in the north eastern area of the 
site. The chlorinated hydrocarbon 
contamination was believed to be primarily 
associated with degreasing activities 
undertaken on the site, particularly in the 
former plating shop area. Further trial pitting 
within the plating shop area identified TCE 
concentrations of 14,500 ug/kg located near 
to the former degreasing baths. 

3. Total petroleum hydrocarbon [TPH] 
contamination located primarily near the 
Waste Storage Shed to the west of the site (it 
was believed that fuel and lubricants were 
sprayed on test components in this area to 
determine fire risk etc) and in the hydraulic 
component test area and to the east of the 
hydraulic test area. TPH contamination was 
fairly pervasive in both soils and groundwater 
reflecting the historical activities on the site. 

These respective identified contamination areas 
are shown in Figure 2 below. 

Figure 2 – Identified Areas of Contamination 

 

Remediation Strategy 

Envirotreat was commissioned by Seconique to 
design and implement a remediation strategy for 
the site, liaising with the regulators, GE Aviation 
and Ramboll Environ as necessary to address 
all of the requirements of the regulators and GE 
Aviation (particularly in relation to long term 
liabilities) and to enable the site to be 
redeveloped by Seconique for the purpose 
intended. 

The proposed remediation strategy developed 
by Envirotreat involved an integrated treatment 
approach combining E-Clay stabilisation to 
address the identified areas of source 
contamination with the installation of an E-Clay 
Permeable Reactive Barrier System to address 
the pervasive groundwater contamination 
migrating eastwards / north eastwards towards 
the River Penk and the Pendeford Nature 
Reserve. 
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Envirotreat was also commissioned to 
undertake extensive reinstatement works upon 
completion of the treatment and barrier 
installation works, comprising reinstatement of 
concrete slabs removed as part of the 
remediation works, installation and validation of 
an integral hydrocarbon resistant gas 
membranes and associated drainage 
reinstatement works. The agreed integrated 
remediation strategy comprised of the following 
elements. 

• Installation of an E-Clay Permeable Reactive 
Barrier System [PRB] partially extending 
along the northern and southern site 
boundaries and along the full length of the 
eastern boundary of the site. The northern 
and eastern sections of the barrier were 
installed using a continuous flight auger 
[CFA] rig - the southern section was installed 
by trenching techniques (this was due to the 
required depths for the barrier installation and 
site constraints). The applied technology 
[chemistry] within certain sections of the 
eastern barrier included reductive 
dechlorination [use of electron donor 
additives] to address highly elevated levels of 
trichloroethene contamination recorded in 
the groundwater (↑19,800 ug/l). An additional 
barrier section was also installed upstream of 
the main barrier system in the south east of 
the site to provide additional protection / 
treatment – this section also contained 
additional electron donor additives 

• Delineation and treatment of identified CrVI 
contamination within the plating shop area. 
The treatment [stabilisation] process involved 
the use of Envirotreat’s ChromeSorb® 
technology designed to chemically 
immobilise highly mobile CrVI in anionic form 
(as CrO4

2- etc) and trivalent chromium in 
cationic form (Cr3+) 

• Delineation and treatment of identified TCE 
contamination within the plating shop area 
and TCE / PERC contamination within the 
north eastern area of the site 

The treatment of the TCE / PERC      
contamination involved the use of E-Clay   
Stabilisation designed to chemically 
immobilise chlorinated hydrocarbon 
pollutants combined with the use of reductive 
dechlorination [electron donor] additives 

• Delineation and treatment of TPH 
contamination at the prime identified 
contamination areas. The treatment 
comprised of E-Clay Stabilisation designed 
to chemically immobilise total petroleum 
hydrocarbon pollutants 

A Pre-Remediation Conceptual Site Model 
[CSM] was developed for the site as shown in 
Figure 3 below. 

Figure 3 – Pre-Remediation CSM 

 

The Post-Remediation CSM based on the 
application of the agreed remediation strategy is 
shown in Figure 4 below. 

Figure 4 – Post-Remediation CSM 
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PRB Installation  

The alignment of the PRB was ‘set out’ on site 
in accordance with the specified alignment in the 
Remediation Strategy – the actual alignment of 
the PRB varied slightly in practice to take 
account of local conditions and constraints (e.g. 
the existing drainage, etc). 

The total length of the barrier installation was 
450m of which 335m was installed using a CFA 
rig and 115m installed by trenching techniques. 
The barrier was designed to toe into the 
underlying sandstone bedrock. The barrier 
depth varied from 5.5mbgl from 8.5mbgl at the 
deepest location. Required depths were 
determined by reference to previous site 
investigation borehole information, dynamic 
probing and by monitoring during the barrier 
installation process (by CFA torque 
observations). 

A site–specific pillared form of E-Clay was 
utilised for the barrier installation – the pillaring 
provided the necessary porosity and additional 
reactivity. The eastern sections of the barrier 
installation incorporated reductive 
dechlorination [electron donor] additives in 
combination with the designated pillared E-Clay 
additives.  

Permeability was determined at regular intervals 
along the barrier alignment – the testing was 
carried out on samples taken from the same 
locations pre and post barrier installation using 
triaxial permeability testing. The objective was to 
demonstrate that the permeability was not 
varied by greater than a factor of 101 (either less 
or more permeable) by comparing pre and post 
installation samples.  

The PRB installation is shown in Figures 5 and 
6 below. The barrier alignment is shown in 
Figure 5 (shown in green colouration) and the 
barrier installation using the CFA rig is shown in 
Figure 6. 

 

 

Figure 5 – Alignment of Installed PRB 

 

Figure 6 – PRB Installation Utilising the CFA Rig 

 

Source Treatment 

Waste Storage Area 

Envirotreat removed all the concrete 
hardstanding to enable access to the underlying 
ground. The source was quickly identified by the 
presence of shallow elevated TPH 
contamination within the made ground and the 
presence of an underground storage tank. Trial 
pits were excavated to delineate the source.  
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Once the lateral and vertical extent of the source 
contamination was determined, contaminated 
soils were excavated and treated by E-Clay 
Stabilisation to reduce the leachability of the 
TPH contamination to acceptable levels. The 
sides and bases of the excavation were 
sampled and tested to determine the 
satisfactory removal of the source 
contamination.  

Samples of the treated material were tested to 
demonstrate compliance with the agreed 
remediation criteria for this area of the site. 

The excavated UST is shown in Figure 7 below. 

Figure 7 – Excavated UST 

 

Plating Shop Area 

Envirotreat removed the concrete slab in this 
area to enable access to the underlying soils – 
it was evident that some of the concrete was 
impacted with CrVI contamination (yellow 
staining). Water mist suppression was 
employed throughout the process to control dust 
generation / mitigate potential risks to human 
health - VOC levels were also monitored as TCE 
contamination was anticipated. The broken out 
concrete was stockpiled according to the 
identified contamination status – concrete 
visually impacted with CrVI was stockpiled 
separately to enable treatment prior to reuse. 

 

Envirotreat then undertook an extensive site 
investigation in the excavated area utilising a 
grid system. Based on the sampling and 
subsequent laboratory analysis, Envirotreat 
were able to prepare a 3D contamination profile 
for the former plating shop area and thereby 
target the specific areas requiring treatment 
accordingly.  

A significant area of the former plating shop area 
was shown to impacted by CrVI contamination 
as expected (↑5,300 mg/kg). The CrVI 
contamination was treated using a modified E-
Clay formulation (ChromeSorb) specifically 
designed to treat the highly soluble and mobile 
CrVI contamination, assumed to be present in 
the anionic form. The treatment was undertaken 
in-situ to minimise the potential risks associated 
with the excavation of contaminated soils within 
an enclosed environment. 

Samples of the treated material were tested to 
demonstrate compliance with the agreed 
remediation criteria for this area of the site. 

The treatment process involving the addition of 
ChromeSorb in slurry form is shown in Figure 8 
below.  

Figure 8 – In-situ ChromeSorb treatment of CrVI 
contamination 
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Chlorinated hydrocarbon / TCE contamination 
was previously identified by Environ / Ramboll 
Environ at a central location within the plating 
shop area - elevated TCE levels were identified 
↑ 14,500 mg/kg. Envirotreat located a large 
below ground concrete tank during the targeted 
investigations believed to be the contamination 
source – this was confirmed by contamination 
testing around and below the tank. 

The concrete tank is shown in Figure 9 below. 

Figure 9 – Concrete Tank 

 

The chlorinated hydrocarbon / TCE 
contamination was treated using a combination 
of E-Clay Stabilisation and reductive 
dechlorination [electron donor] additives.  The 
E-Clay Stabilisation process was designed to 
chemical immobilise the residual chlorinated 
hydrocarbon contamination following the 
dechlorination process. The treatment was 
undertaken in-situ to minimise the risks 
associated with the excavation of  highly volatile 
chlorinated hydrocarbon pollutants within an 
enclosed environment. An air extraction unit 
was employed throughout the investigation and 
treatment process to ensure that chlorinated 
hydrocarbon / TCE vapour levels were 
maintained below appropriate Working 
Exposure Limits. 

Samples of the treated material were tested to 
demonstrate compliance with the agreed 
remediation criteria for this area of the site.  

Trial pit investigations within the area of the 
former effluent treatment facility (located directly 
to the east of the former plating shop) indicated 
no significant contamination. 

The overall investigation and treatment strategy 
was as shown in Figure 10 below. 

Figure 10 – Former Plating Shop Area - 
Investigation and Treatment Strategy 

 

Hydraulic Component Test Area 

Prior to commencing works within this area, 
Envirotreat carried out an assessment of the 
potential extent of the source contamination 
using the existing Environ / Ramboll Environ 
boreholes. Free product was identified as shown 
in Figure 11 below. 

Figure 11 – Identified Free Product 
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Having confirmed the presence of significant 
TPH contamination in this area of the site, 
Envirotreat broke out and removed all of the 
concrete slab within this part of the building. 
Water mist suppression was employed 
throughout the process to control dust 
generation / mitigate potential risks to human 
health - VOC levels were also monitored as 
significant TPH contamination had been 
identified. The concrete was stockpiled pending 
crushing and reuse onsite. 

Envirotreat then carried out an extensive trial 
pitting investigation across the area to 
effectively delineate the source contamination 
both laterally and vertically. Envirotreat was able 
to model the extent of the TPH contamination 
within this part of the site (based on sampling 
and subsequent laboratory analysis). 

The TPH contamination was treated by E-Clay 
Stabilisation. Surface soils were initially 
excavated and temporarily stockpiled. Deeper 
identified contamination (i.e. between 2m and 
5m bgl) was treated in-situ to minimise the 
potential risks associated with deep excavations 
and the potential undermining of the building 
stanchions and foundations. The in-situ 
treatment process is shown in Figure 12 below. 

Figure 12 – In-situ E-Clay Stabilisation at the 
Reduced Dig Level 

 

 

The stockpiled soils were then treated ex-situ 
and reinstated in 150mm layers and compacted. 
The reinstated and compacted soils are shown 
in Figure 13 below. 

Samples of the treated material were tested to 
demonstrate compliance with the agreed 
remediation criteria for this area of the site. 

Figure 13 – Reinstatement and Compaction 

 

External Historical Contamination 

An area of significant contamination was 
identified by Envirotreat within the lean-to 
buildings at the north-eastern area of the site 
(see Figure 2 above). This area was believed to 
be a source contamination area for the identified 
PERC contamination in groundwater (in addition 
to significant TPH contamination). 

Envirotreat broke out and removed all the 
concrete slabs in this part of the site. The 
concrete was stockpiled pending crushing and 
reuse onsite. 

Envirotreat then carried out an extensive trial 
pitting investigation across the area to 
effectively delineate the source contamination 
both laterally and vertically. Envirotreat was able 
to determine the extent of the significant TPH 
contamination within this part of the site (based 
on sampling and subsequent laboratory 
analysis).  
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Local constraints prevented all the TPH 
contamination being treated – these constraints 
included the presence of a sub-station, 
foundations and services. It was concluded that 
the residual groundwater contamination would 
be addressed by the PRB (downstream of this 
area) and that human health risks would be 
addressed by the reinstatement of permanent 
hardstanding in this area of the site. 

The TPH / PERC contamination was treated by 
E-Clay Stabilisation. The treatment was carried 
out in-situ to minimise the potential risks 
associated with deep excavations and the 
potential undermining of the building stanchions 
and foundations / footings.  

Samples of the treated material were tested to 
demonstrate compliance with the agreed 
remediation criteria for this area of the site.  

Crushing 

All of the concrete removed during the 
remediation works was crushed to a 6F2 
specification for reuse as sub-base onsite. The 
resultant crushed material was chemically and 
physically tested to confirm suitability for reuse.  

Reinstatement Works 

It was an implicit requirement to install a 
hydrocarbon resistant gas membrane in the 
internally excavated areas to provide additional 
protection for human health (in addition to the 
protection provided by the reinstated 
hardstanding). This was to address the potential 
risks associated with any residual volatile 
pollutants. 

The foul and storm drainage within the 
excavated areas was found to be in poor 
condition and replaced as required.   

Envirotreat was commissioned to reinstate the 
internal concrete slabs (in areas which had been 
excavated) incorporating the gas membrane 
directly below the slabs. 

 

The initial reinstatement works involved the 
laying and compacting of a sub-base using 
previously crushed (recycled) material to the 
required specification. A sand blinding was 
applied prior to the installation of the gas 
membrane.  

The membrane was laid in accordance with the 
manufacturers specification and validated on 
completion. A 175mm reinforced concrete slab 
was then formed by pouring concrete over steel 
reinforcements. The reinstated finished floor 
slab covered an area of 2,000m2. 

The installed gas membrane s shown in Figure 
14 below and the finished floor slab is shown in 
Figure 15 below. 

Figure 14 – Installed Gas Membrane 

 

Figure 15 – Finished Floor Slab 
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Environmental Monitoring 

A comprehensive environmental monitoring 
programme was implemented throughout the 
duration of the works. Dust, odours, noise and 
VOCs were monitored in and around the site 
during the remediation works, not only to protect 
environmental receptors, but additionally for the 
protection of site personnel.  

The water quality of the River Penk was 
monitored during the remediation works utilising 
existing Environ / Ramboll Environ boreholes, in 
particular those adjacent to the River Penk.  

Validation 

A number of boreholes were previously installed 
by Environ / Ramboll Environ to the east of 
Balliol Road in the River Penk embankment – 
these boreholes were installed in a north to 
south direction at regular intervals / key 
locations. These boreholes are being utilised by 
Envirotreat for validation purposes over the 
agreed time period. 

 

The source treatment element of the 
remediation works was validated on completion 
of the treatment process.  

Representative samples were taken from the 
treated soils for validation purposes. A 
composite sample was prepared representative 
of every 250m3 treated.  

Following a suitable period of ‘curing’ the 
composite samples were sent for leach testing 
to i2 Analytical. The results were assessed 
against the designated leachate target criteria.   

All leachate values were confirmed to be 
compliant with the designated leachate 
remediation target criteria. The treated material 
was therefore considered suitable for reuse on 
site as a substitute for imported fill.  

Conclusions 

Envirotreat has demonstrated that the 
remediation objectives for the site had been 
achieved through the submission and approval 
of a comprehensive Validation / Verification 
Report for the Site.  

 


