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Site Background & History 

The site is situated approximately 0.9km south 
of Sheffield City Centre and comprises of a 
broadly triangular-shaped parcel of land. 

Historically the site had been used for industrial 
purposes related to the local steel industry. 

Previous site investigations showed the 
presence of made ground to a maximum depth 
of 2.74mbgl in all trial pit locations. The stratum 
generally comprised of clayey gravelly sand or 
clayey sandy gravel including brick, concrete, 
clinker and coal. Buried brick and concrete 
obstructions were encountered in multiple 
locations. In parts of the site the made ground 
was underlain by further made ground material 
comprising very soft organic silt with black 
staining and hydrocarbon odours. 

The made ground is underlain by natural 
superficial soils, typically in the form of very soft 
to firm sandy silty clays – these clays were 
identified at depths ranging from 1.07mbgl - 
1.87m bgl.   

The clay transitioned to sand and gravel with 
depth, though the base of the alluvium was only 
proved in the older site investigation boreholes. 
The superficial soils overlie weathered bedrock 
(the Lower Pennine Coal Measures Formation) 
which was identified at depths ranging from 
3.40mbgl to 4.00mbgl across the site. 

The Sylvester Street Site is shown in Figure 1 
below. 

Figure 1 – Sylvester Street Site 

 

The ECUS site investigations identified a 
potential risk to controlled waters from identified 
on-site contamination (the most critical receptor 
being the Porter Brook adjoining the site on the 
eastern and south-eastern sides).  

The controlled waters assessment identified 
exceedances for metals (specially arsenic, 
cadmium, chromium III, chromium VI, copper, 
lead, nickel and zinc), polycyclic aromatic 
hydrocarbons (specially naphthalene, 
acenaphthene, pyrene phenanthrene, 
fluoranthene, and benzo(a)anthracene) and 
total petroleum hydrocarbons. 

ECUS proposed the installation of a low 
permeability barrier [wall] to address the 
identified risks to controlled waters and to 
prevent ingress of potentially contaminated 
groundwater onto the site.  

The proposed barrier installation is shown in 
Figure 2 below. 
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Figure 2 – Proposed Barrier Scheme 

 

 

The ECUS remediation strategy stipulated the 
barrier design specification in terms of strength 
and permeability. It was understood there will be 
a requirement to build over the installed barrier 
hence the need for an acceptable barrier 
strength in addition to low permeability. ECUS 
stipulated a target slurry permeability of 1x10-9 
m/s after 90 days and a minimum target strength 
of 50 kPa after 28 days. 

Treatability Trials 

It was decided to carry out treatability trials in 
advance of the barrier installation works to 
determine the requisite mix formation for the 
stipulated requirement. 

Envirotreat therefore carried out treatability trials 
on a number of samples obtained from the site. 
Following the successful outcome of the 
treatability trials, Envirotreat were 
commissioned to install the required in-situ soil 
mixed low permeability cut off wall. 

Methodology 

Envirotreat initially undertook a number of trial 
hole excavations along the line of the barrier to 
determine the required depth of the barrier 
installation. 

The barrier construction involved excavating a 
trench using a mechanical excavator in circa 5m 
sections (the short sections helping to maintain 
ground stability). Each trench section was filled 
with the appropriate volume of a self-hardening 
cement-bentonite slurry. The slurry was then 
soil mixed to the required depth (i.e. keying into 
the underlying bedrock to a depth of 500mm).  

This operation was repeated until the whole 
barrier had been installed.  

The cement–bentonite slurry was prepared on 
site in a batching plant (in accordance with the 
barrier design and the Site-Specific Quality 
Plan. The batching plant is shown in Figure 3 
below. 

Figure 3 – Cement-Bentonite Slurry Batching Plant 

 

The barrier installation is shown in Figures 4 and 
5 below. 

Figure 4 – Barrier Installation 
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Figure 5 – In-Situ Barrier Installation 

 

 

Validation 

The barrier was installed in accordance with the 
ECUS Remediation Method Statement. 
Necessary Quality Control and Assurance was 
undertaken by Envirotreat in accordance with 
the requirements of the Site-Specific Quality 
Plan. The depth of the barrier was determined 
by initial trial pit excavations and through 
process checks during the barrier installation. 

Representative samples were taken prior and 
post barrier installation and assessed by an 
independent accredited geotechnical soils 
laboratory. The samples were assessed for 
permeability (in a triaxial cell) and for unconfined 
compressive strength. 

Conclusions 

The laboratory testing confirmed that the design 
criteria had been met across the full barrier 
installation. 

 

 

 


