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TECHNICAL FEATURE  l   SECONDARY CONTAINMENT

Since 2005, the landscape for those concerned with the large-
scale storage of flammable liquids has changed markedly. The 
operators of tank farms now do so according to increasingly 

stringent legislative requirements regulated by the Competent Authority 
(CA) as designated under the Control of Major Accidents and Hazards 
(1999) regulations. The CA brings together three separate government 
bodies – the Health and Safety Executive (HSE) and the Environment 
Agency (EA) in England, Natural Resources Wales (NRW) and the 
HSE and Scottish Environment Protection Agency (SEPA) in Scotland. 
Their remit is to comply with the regulations set out in CIRIA C736 BS 
EN1992-3:2006 and specifically tightness class 1, BS EN 1992-3:2006 – 
Water retaining, BS EN 1992-1-1:2004 – Durability

The scrutiny and oversight of these agencies in their role as the 
COMAH CA forms the backdrop against which the quality of the 
secondary containment provisions of terminal operators across the 
country is rigorously reviewed and re-assessed. Simply stated, bunds 
must be large enough – 25% of the total capacity of the tanks they 
encompass or 110% of the largest tank within the bund – and they all 
must have a bund floor permeability of <1 x 10-9 m/s with earth walls no 
greater than 1 x 10-7 m/s 

Oil majors and terminal operators have, since 2007, been addressing 

the need to meet the containment requirements and upgrading their 
facilities and this process continues unabated as operators address this 
need for compliance.

TANK TERMINAL PROJECT
One such site in the south east of England is currently upgrading the 
walls and floors of its three bunds to comply with the permeability 
requirements. The first of these bunds contains four, cone down, 
bottom floating suction, fixed roof tanks with a storage capacity of 64 
million litres. The site, characterised by its surroundings of extensive 
intertidal mudflats and salt marsh that are visible at low tide, needed to 
meet the compliance requirements and project team chose to adopt the 
same system that has successfully be used to line the bunds at its other 
terminals around the country.  

That system is RAWMAT HDB, supplied by Rawell Environmental, 
a unique secondary containment lining membrane, consisting of 
a pre-hydrated sodium bentonite core sandwiched between two 
non-woven perforated geotextile carriers providing robust protection 
of the bentonite core. It is the world’s only pre-hydrated sodium 
bentonite geosynthetic clay liner. RAWMAT HDB leaves the factory 
as a functioning barrier, with a permeability value of <2.29 x 10-12. It is 

BUND LINING  
MADE SIMPLE

Rawmat sheets laid onto prepared bund walls Rawcell is fixed to the Rawgrid over the Rawmat

Rawmat Overlaps sealed using Rawpaste Mastic
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highly resistant to hydrocarbons and chemicals alike. The RAWMAT 
HDB system has previously been used on major secondary containment 
projects across the globe.

The design team of Projen/Clancy’s chose RAWMAT HDB Type PP due 
to the versatile and flexible nature of the material to cope with the wet 
ground conditions on the site during the November to January period in 
the UK.  The product’s ease of handling in inclement weather conditions 
experienced would have prevented work with most lining systems.  

Using minimal excavation, the slopes were simply stripped of 
vegetation ready to receive the membrane, the floors levelled to falls of 
1:100 away from the tanks. The crests at the top of the slopes of many 
of the bunds are extremely narrow and the construction of a traditional 
anchor trench was not possible so a ‘back to back’ slope stability design 
was done to retain the 200mm deep MOT Type 1 backfill on the slopes 
with angles up to 40 degrees. This design involved a composite of 
Rawgrid triaxial geogrid and Rawcell cellular confinement system. The 
Rawcell, a honeycomb web of HDPE strips forming pockets to retain 
the stone cover, is tied to the Rawgrid using high strength cable ties to 
an engineered pattern calculated to resist the shear forces of the load 
on the slopes.   The simple design was to pin the Rawmat HDB Type PP 
membrane into the crest of the slope, down the 5m long internal slopes 
where it links to the bund floor membrane. By carrying the Rawgrid and 
Rawcell over the back of the bund and fill with MOT Type 1 fill, the load 
on the back slope equalised the load pulling on the internal slope. 

Once completed the MOT Type 1 was overlain with 75mm of top 
soil and grass seed laid into Rawmesh R a three-dimensional erosion 
control mat composed of UV stabilised synthetic fibres additionally 
reinforced with a synthetic geogrid within the polymer matrix to assist 
re-establishment of the grass to the slopes and prevent erosion.

Working from within the bund, the slopes were installed leaving a 
leading edge to link the slope membrane to the floor membrane. The 
floor of the bund was reduced by 300mm and the arisings retained to 
provide a protective layer of backfill, the excavated surface was levelled, 

rolled and soft spots in-filled before the Rawmat HDB membrane 
was laid across the prepared bund floor. The sheets of Rawmat HDB 
were laid and overlaps were created, sealed with Rawpaste mastic to 
provide an immediate secure seal at the joints. At all concrete pipe/
staircase supports a 500mm wide collar of Rawmat HDB was applied 
to the concrete held by a pre-hydrated bentonite mastic applied to the 
concrete and reinforced with a Rawseal TR35 angle fillet placed at the 
90-degree angle between the horizontal and vertical membranes. This 
acts to reinforce and bond the Rawmat HDB membrane to the concrete. 
The same detail was used to seal the Rawmat HDB membrane to the 
tank berm.

As sections of Rawmat HDB membrane installation were completed, 
they were then overlaid with Rawdrain 1222 composite (a 12mm 
deep drainage sheet) which forms a direct collection media to transmit 
large volumes of water quickly from the bund floor to a perimeter 
French drain and from there into interceptors. The Rawmat/Rawdrain 
composite is then backfilled with 300mm of the as dug material stripped 
from the floor. The build-up of the Rawmat HDB, Rawdrain and backfill 
provides a positive drainage system within the bund flowing to a large 
newly constructed sump. The Rawdrain 1222 system provided the 
double benefit of providing additional protection to the Rawmat HDB 
lining membrane during the construction process. 

Project manager James Tubman, from McMorrow Construction, the 
contractor on the project, says: ‘The flexibility of the Rawmat system 
has allowed us to minimise the excavation needed and work through 
some inclement weather staying ahead of the programme for the 
project, the ease of handling and simplicity of the system has provided 
the client with a compliant bund whilst allowing us to carry out other 
upgrade works and keep the tanks in service.’

FOR MORE INFORMATION
www.rawell.co.uk

300mm As dug material replaced over Rawmat & Rawdrain Completed bund floor with a shingle finish

Rawcell is filled with Type 1 to front & back of bund walls Rawmat laid across bund floor & linked to the walls


