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Site Background & History 

The site is located at Dunton Green in Kent 
and occupies an area of 7.8 hectares. The site 
was formerly operated as the Dunton Green 
Brick and Tile Works which was operational 
until the 1950’s/60’s. Several large brick pits 
were excavated across the site (the largest 
being located in the northern part of the site). 
These pits were infilled with building rubble on 
cessation of the manufacturing operation - it is 
understood that the rubble was obtained from 
bomb damaged sites in London. The site was 
subsequently operated as a cold storage 
facility [West Kent Cold Store] comprising of 
eight large warehouse buildings – see Figure 1. 
These buildings were demolished prior to 
development of the site for residential 
purposes. 

Figure 1 – Aerial View Prior to Demolition 

 

The site is located within an area of mixed land 
use. Rye Wood is located to the north; 
commercial / industrial units are located to the 
north east; Sevenoaks Wildlife Reserve, a 
SSSI Site is located to the east; Prices Wood 
and Pounsley Wood are located to the south 
and a railway line and residential housing are 
located to the west. A historical plan of the site 
is shown in Figure 2 – the large brick pit in the 
northern section of the site is also shown. 

Figure 2 – Historical Plan (Showing Large Brick Pit) 

 

 
 
The identified contamination was consistent 
with previous site usage and comprised of 
metallic / hydrocarbon pollutants and asbestos. 
The brick pits contained contaminated fill 
material which was also polluting the 
groundwater (due to the depth of fill material). 

Frankis Solutions Limited [FSL] was engaged 
as Principal Contractor. FSL was responsible 
for all asbestos removal and subsequent 
demolition. FSL was also responsible for 
developing the site remediation strategy and 
for obtaining statutory approvals (in conjunction 
with WSP). The overall site remediation 
strategy included free product removal, 
dewatering and on-site water treatment, 
bioremediation and the installation of a soil 
mixed barrier system.  

 
Client 

 
 

Environmental Consultants 

 



CASE STUDY 
  E-Clay Reactive Barrier System 

 

Delivering land you can develop  

 

 

Sole Providers of E-CLAY® Technology 
 

 

Residential Development – Urban Village Scheme 

Stabilisation • Bioremediation • Reactive Barriers • In-situ / Ex situ Remediation 

The soil mixed barrier system comprised of an 
E-Clay permeable reactive barrier section and 
low permeability sections. The barrier system 
was developed by Envirotreat in conjunction 
with Merebrook to protect the SSSI lakes from 
the potential impact of contaminated 
groundwater primarily emanating from the 
identified source within the large brick pit.  

The groundwater within the pit was generally 
perched and was contaminated with 
significantly elevated concentrations of 
Polycyclic Aromatic Hydrocarbons [PAH’s] and 
Total Petroleum Hydrocarbons [TPH]. The 
identified risk with the groundwater was as a 
consequence of levels potentially rising within 
the pit (due to the probable ingress of 
surrounding shallow groundwater). The original 
proposal was to encapsulate the pit by the 
excavation of a trench around the perimeter of 
the pit down to undisturbed Gault Clay and 
backfilling with compacted clay in combination 
with a clay capping layer to prevent infiltration. 
However this was not considered feasible as 
groundwater ingress could not be prevented 
(due to the presence of fissures within the 
Gault Clay). 

The preferred solution was therefore to allow 
the natural filling of the pit to occur (maintaining 
a natural equilibrium with the surrounding 
groundwater) and to address the resulting 
groundwater plume by containment and 
treatment utilising a soil mixed barrier system. 
The low permeability sections were designed to 
encompass the pit area and to channel the 
groundwater in the direction of the downstream 
permeable reactive barrier section, designed to 
intercept and treat dissolved phase 
contamination within the groundwater.  

Merebrook removed residual free product from 
the pit area prior to the barrier installation. 

 
 
 
 

Remediation Objectives 
 
May Gurney were engaged to install the barrier 
system. Envirotreat were engaged by May 
Gurney to provide the following: 

1. Proprietary E-Clay Technology (for the 
reactive barrier section) 
 

2. Barrier system design and modelling (in 
conjunction with Merebrook) 

 
3. Method Statements and related 

documentation 

4. Necessary liaison with the regulatory 
bodies 

5. Deployment of Mobile Treatment Licence 
[Permit] 

6. Treatability trialling and contaminant flux 
calculations to satisfy Environment Agency 
requirements in accordance with  
designated PRB Guidelines 

7. Management and supervision of barrier 
installation 

8. Monitoring and validation of boreholes to 
demonstrate barrier performance 

9. Validation reporting (including the barrier 
installation report) 

The remediation target criteria were 
determined by Merebrook (by ConSim 
modelling). These target criteria were agreed 
with the Environment Agency and 
implemented.  
 
Methodology 
 
The soil mixed barrier system was installed by 
May Gurney. The low permeability sections 
were installed during the period 2nd June – 22nd 
June 2010. The permeable reactive sections 
were installed over a three day period 13th July 
– 15th July 2010.   
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The shallower low permeability sections were 
installed by trenching techniques. The deeper 
low permeability and reactive barrier sections 
were installed by soil mixing techniques 
utilising a continuous flight auger [CFA]. This 
application technique produced a series of 
overlapping soil mixed columns, installed to the 
required depth. The CFA soil mixed barrier 
installation is shown in Figure 3. 

Figure 3 – Barrier Installation 

  

The CFA barrier installation comprised of 406 
columns in total - 358 low permeability columns 
and 48 permeable reactive columns. The low 
permeability columns were formed by in-situ 
mixing of soils with a cementitious / pozzolanic 
/ bentonite slurry. The permeable reactive 
columns were formed by in-situ mixing of soils   
with a pillared reactive organoclay [E-Clay] 
slurry. 
 
The barrier installation is shown schematically 
in Figure 4. The reactive section is shown in 
blue colouration. 
 

Validation 
 
The identified pollutants of concern for 
validation purposes were Naphthalene (as a 
marker pollutant for PAH’s due to relatively 
high solubility / mobility) and TPH. A 
programme of borehole monitoring was agreed 
with the Environment Agency for a nominal 18 
month period post installation.  

Over the initial 6/7 month monitoring period 
samples were taken on a frequent basis – 6 
sets of samples were taken in total. All of the 
results were fully compliant with the target 
criteria confirming satisfactory performance of 
the barrier installation. 

It was therefore decided to carry out a final 
sampling round after a further 9 month period 
in late 2011 / early 2012 to confirm that the 
barrier system was continuing to perform 
satisfactorily. The results from this final 
sampling round were also fully compliant. 

Accordingly a final validation report was 
submitted to the regulatory bodies enabling the 
development to proceed through the discharge 
of relevant planning conditions.  

Conclusions 
 
The barrier system was installed in accordance 
with design requirements and satisfactory 
performance was demonstrated. The prime 
drivers for the remediation works were the 
protection of controlled waters and the SSSI. 

Future Development 
 
The proposed development is an ‘Urban 
Village Scheme’ comprising of a mixture of 
residential apartment blocks (together with 
paved and landscaped areas) and residential 
town housing and detached and semi-detached 
housing each with private gardens. The 
proposed development layout is shown in 
Figure 5. 
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Figure 4 – Barrier Installation 

 

 

 

Figure 5 – Proposed Development Layout 
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