
  

Hempstead Lane 

Gloucester 
 

Type of System:  

Multiple   – Groundwater Abstraction 

  Surface Water Attenuation 

  Modular Sub-Base Replacement 

  Oil Filtration 

 

Date of Installation:  

September 2010 

 

Tank Size:  

Groundwater Abstraction – 8,300m2 x 0.3m deep 

Surface Water Attenuation – 5,132m2 x 0.15m deep 

Modular Sub-Base Replacement – 2,300m2 

 

Site Problem:  

The redevelopment of an existing Tesco store site led to the expansion 

of the site infrastructure, including additional parking space and an 

access road that would need to carry HA loading. Site investigations had 

revealed a high water table beneath the site, which would prevent 

excess surface water from being able to naturally infiltrate the ground. 

On top of this, there were concerns about oil-based hydrocarbon 

contaminants expected with high levels of traffic. Further problems 

were created by gas and water mains that intersected the site. 

 

Project Requirements: 

The project brief aimed to find a load-bearing structural solution that 

could slow the peak discharge and prevent contaminants entering the 

main sewage lines. Furthermore, the solution had to consider the 

implications for the gas and water mains, and incorporate the 

installation of trees and street furniture. 
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ESS Solution: 

ESS specified a combination of systems that would work together to form a complete hydrological 

solution: 

 A groundwater abstraction layer would help to lower the local water table, providing space 

for stormwater provisions above. 

 A surface water attenuation system would clean and control stormwater runoff. 

 A lightweight fill system would reduce loading across the site. 

 A variety of specialist installations would address contaminant problems and accommodate 

site fittings/structures. 
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TYPICAL SECTION THROUGH GROUNDWATER AND SURFACE WATER SYSTEMS 

A layer of Tuflex impermeable 
geomembrane finishes the 
groundwater system, separating 
it from the surface water system 
above 



 

Tesco – Andover 

 

Tesco – Andover | 3 

GROUNDWATER ABSTRACTION LAYER 
Area: 8,500m2 

Depth: 0.3m 

Cover Depth: 460-690mm 



 

Groundwater Abstraction Layer: 

The groundwater system was installed at the base of the excavations 

to provide a 300mm blanket across the 8,500m2 site, including the car 

park and access road. Constructed from VersaVoid modular units, this 

provided a 320kN/m2 structural solution capable of carrying HGV 

traffic. 

VersaVoid’s 96% void provided nearly three times the void of the 

excavated material. This effectively reduced the top 300mm of the 

water table to a third, preventing the rise of groundwater that would 

interfere with the surface water system above. As an extra 

precaution, any excess groundwater was directed towards a drainage 

point and removed from site. 

 

Firmaweb Support (HGV Access Road): 

For additional soil support, a 300mm deep, double Firmaweb layer 

was installed as a wall around the perimeter of the groundwater 

system by the HGV access road. The cellular structure reinforces the 

fill throughout the width of the wall, which when combined with the 

frictional forces acting between the layers, produces a homogenous 

structural mass. In some areas, the Firmaweb also helped spread 

loading across an underlying gas main. 
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Access road embankment 

after completion 

SECTION A-A THROUGH HGV CIRCULATORY ROAD EMBANKMENT 
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Future Connections: 

To accommodate future residential developments, ESS installed a number of 300mm diameter 

connection pipes. All pipes were temporarily capped ready for adjoining to new drainage systems. 

 

 

SECTION D-D THROUGH CONNECTION FROM FUTURE RESIDENTIAL DEVELOPMENT 



 

Tesco – Andover | 6 

Tesco – Andover 

 

 

Total area divided into seven tanks, two of which covered the entire car park and access 

road. The remaining five provide smaller, regular shaped tanks in separate areas. 

Tanks were connected together via a series of pipes and inspection chambers allowing 

collected water to drain via a single discharge point connected to the main sewer. 

SURFACE WATER ATTENUATION 
Area: 5,132m2 

Depth: 0.15m 

Cover Depth: 200-400mm 
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Surface Water Attenuation: 

The surface water system was installed above the groundwater 

abstraction layer (separated by a 50mm bedding layer), and 

constructed from Aquadrain 50 drainage plates wrapped with 

Tuflex impermeable geomembrane. There were three 50mm layers 

making a 150mm deep tank. For additional lateral strength, shear 

pin connectors were added vertically to join the multiple layers.  

Aquadrain 50 has a 96% void and 125t/m2 loading capability, which 

provided a much better solution to stone backfill. It created a stable 

base with up to three times more storage void (out of the 770m3 

volume installed, 740m3 is storage volume). Furthermore, long term 

creep and strain tests have shown there to be no creep or 

displacement during 42 day periods (subjected load 500kN/m2). All 

test data is available on request. 

 

 
Above: Shear pins provided extra 

lateral security through the installation 

Above: Tuflex membrane installed above 

the abstraction system and bedding layer, 

ready for the laying of the surface water 

system 

Left and above left: Triple layer Aquadrain 

50 installation during construction 
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MODULAR SUB-BASE REPLACEMENT 

(LIGHTWEIGHT FILL) 
Area: 2,300m2 

Depth: Various 
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Lightweight Fill System: 

ESS specified Aquadrain 50 and VersaVoid modules as a lightweight fill to build up levels in certain 

areas of the design. In doing so, the amount of required backfill was reduced along with the 

associated costs. 

The lightweight modular units weighed between 80Kg/m3 (Aquadrain 50) to 158Kg/m3 (VersaVoid) 

as opposed to the 2,200Kg/m3 that would have been imposed with as dug stone backfill. When 

combined with the structural strength of the modular configurations, this provided a lightweight, 

structural solution capable of bearing HA loading.  

 

 

Section I-I Through Car Park 

In some areas, lightweight fill was provided to relieve 

pressure on underlying gas and water mains. In this 

section it also allowed for a break in the surface and 

groundwater system at the gradient change. Secugrid 

20/20 can also be seen reinforcing the gradient change. 

In other areas, lightweight fill provided a more structural solution to be as dug backfill that ensured HA 

loading could be accomplished. Around the access road, lightweight fill was placed both beneath the 

road and extending into the embankment. For full size drawings see P4+5. 
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 Oil and Silt Separation: 

Due to high volumes of traffic expected on both the car park and access road, there was a 

requirement to deal with oil pollutants that would be washed off hard surfaces with excess runoff. 

At Andover, the design need to be particularly cautious of oil contaminants due to the refuelling 

station on site that required access via the access road. ESS specified three separate solutions for oil 

infiltration, for when water entered via gully pots, channel connectors or permeable surfacing. Each 

method was tailored to work best with the location and connections to the tanks. 
 

The OSS Unit: 

Surface runoff around the perimeter of the access road was collected via a series of road gullies. ESS 

specified the OSS Unit as an oil and silt separator that would sit behind the road gully and filter water, 

through a filtration media and geotextile filter OF3000. Oil and silt particles are retained with a 

retention chamber where they can either be left to biodegrade via the unit’s bacterial ecosystem or 

removed via the inspection access on top of the unit. Cleaned water passes through the unit and is 

directed towards storage tanks. 

 

SECTION X-X THROUGH ROAD GULLY AND OSS UNIT 
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 OF3000 Eco-Cell: 

For direct connections to storage tanks, ESS specified the OF3000 Eco-Cell with channel connectors 

linked to roadside channels. When water enters the channel it flows into the channel connector and 

through an in-built oil and silt barrier. Water then passes into the OF3000 Eco-Cell. 

In the Eco-cell, a horizontal filtration barrier known as the OF Mat filters hydrocarbons, allowing 

cleaned water to pass through the OF Mat. The filtration barrier then floats above the water level 

with the captured hydrocarbons above. This encourages the growth of bacteria that thrive off 

hydrocarbons, leading to complete biodegradation and the creation of a self-maintaining ecosystem. 

This brings the main benefit of a self-cleaning device that will never clog and hence the Eco-Cell is 

completely maintenance free. 

 

SECTION Y-Y THROUGH ROAD CHANNEL, CHANNEL CONNECTOR AND ECOCELL 
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 ESS Eco-Sand Strips: 

The main attenuation tank beneath the car park extention used a 

different filtration method. The car park ground was constructed using 

a porous asphalt, and water filtered through the car park make up and 

into the tank below. As there were no specific points of entry a different 

method of filtration had to be found. Instead, ESS specified a staged 

system that would both clean and control the flow of water. 

The ESS Eco-Sand strips acted as staged filtration barriers across the 

tank. Each 500mm strip was lined with permeable Geotex 225 FF (filter 

fabric) and filled with Eco-sand, a tested and proven biological filtration 

media specially developed to filter and purify contaminated water. As 

water passes through the strips it is also slowed, preventing water from 

different areas of the tank from overloading the discharge point. 

 

SECTION Z-Z THROUGH ECOSAND FILTRATION STRIP 

EcoSand strips prior to filling with EcoSand filtration 
media. Breaks in the strips were left every few metres for 
flow purposes. 



 

Tesco – Andover | 13 

Tesco – Andover 

  

FURTHER CONSIDERATIONS 
Tree Pits 

Street Light Bases 



 

Further Considerations: Lighting Bases 

Multiple trees and street lights were specified in the design, and often intersected the proposed 

drainage designs. To accommodate the requirements for the street light column bases, gaps were 

left within both of the modular systems. Due to the modular nature of the both the VersaVoid and 

the Aquadrain 50 installations, there was enough flexibility in the individual components to allow for 

unorthodox shapes and alterations. Further to this, the lights could easily run through one of the 

160mm horizontal access channels in the lower VersaVoid groundwater system. 
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TYPICAL SECTION THROUGH STREET LIGHT BASE 

Column base 

prepared for 

installation of 

street light 

160mm 

horizontal 

access 

channels 

Heavy duty pipe collars heat welded to 
Tuflex impermeable membrane using 
100-120mm lapped joint with stainless 
steel strangle bands for fastening 
around the pipe. 
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Further Considerations: Tree Pits 

Final consideration was needed to accommodate tree locations across the main tank beneath the 

car park. Modular opening within the tank construction were left to locate preformed Tuflex 

impermeable pit liners. 

 

TYPICAL SECTION THROUGH TREE PIT INSTALLATION 

Tree pits were lined with Geotex 300PP protection fleece as a 

protection layer for the Tuflex membrane. The Tuflex 

waterproof liner was then installed, followed by an ESS Root 

Barrier to prevent tree root perforations. An Aquadrain 50 

drainage layer was installed at the base of the liner wrapped 

with Geotex 225 FF filter fabric. This helps to prevent the tree 

roots from rotting by allowing the soils to drain excess moisture. 

The water stored within the drainage layer can then later be 

used to keep soils moist during periods of warm dry weather. 

Tree pit finished to 

top of surface 

water system 

Shallow tree pit 

base through 

surface water 

system only 
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Summary: 

 Combination of multiple modular systems allowed a high 

degree of flexibility required for constructing shallow tanks and 

for fitting in with other site fittings and furniture. 

 High void ratio allowed the VersaVoid groundwater system to 

effectively lower the water table to a third of the previous 

depth, allowing more room for the construction of a surface 

water collection and attenuation system. 

 Cutting edge oil filtration units removed excess oils via a 

natural process and prevented later contamination from 

discharge into sewer systems. 

Above: Car park top cover installation and finished surface 


