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The ESS CombiSwale

for water pollutant and runoff problems

Total Water Management
Plupave Surface
Soakaway

Geotex 225 Filter
Fabric
Ecosand/permeable
soil mix
Geotex 225 Filter
Fabric
Pluvial Cube SubSurface Soakaway

ESS Combiswales use surface and sub-surface infiltration
techniques, resulting in clean water that can be re-used or
allowed to simply re-enter the natural water system. Using
ESS Modular GeoVoid Systems, ESS CombiSwales are a
highly efficient option for stormwater management in any
kind of soil.
Bioswales are a natural way of treating water quality
and attenuating flooding potential by directing
stormwater away from critical areas of infrastructure.
At ESS, we have developed ways to enhance this natural
process further. In doing so, our bioswale systems have
become safer, cleaner, more economical and an overall
more attractive solution to stormwater management.

Ideal for Water Management

To enhance the
natural filtering
process (shown
here), ESS
provides both
surface and subsurface solutions
that increase
the efficiency of
bioswale design.

Through the creation of a swale, rainwater can be directed
away from important infrastructure. Once directed to the
swale, excess surface water, through the process of filtering
and absorption, infiltrates the ground, preventing flooding
potential and other associated problems. As a result of our
expertise in these areas, the ESS CombiSwale can either
be used as part of a complimentary system, with SUDS
paving in urban situations, or in cases of large areas of
existing impervious surfacing can be used in place of a
SUDS system to ease the pressures placed upon traditional
drainage systems.
Furthermore, CombiSwales can be used to control the
flow of water both above and below ground, thanks to the
combination of Plupave and Pluvial Cube.

Ideal for Pollutant Control
By filtering stormwater runoff, the ESS CombiSwale
reduces the number of pollutants and contaminants
that are picked up by water as it passes over
impermeable surfaces. Using a natural process, the
swales allow water to be filtered and absorbed, with any
associated contaminants later decomposed, protecting
the surrounding ecological environment.
The ESS CombiSwale allows for these processes to
happen at an optimum rate by protecting vegetation
against uprooting and providing void ratios that cannot be
achieved with traditional gravel and pipe based systems.
Plupave used as part of the ESS CombiSwale system enhances
the natural filtration process, helping contaminants to settle
and absorb into soils where they then decompose.

At the surface, Plupave
provides root protection for
vegetation and helps maintain
the effectiveness of the swale.

Benefits

of a combined bioswale system:

Environmental
- the ESS CombiSwale treats water quality using
soil, vegetation and microbes
- reduces total volume of stormwater runoff whilst
increasing infiltration and groundwater recharge
- also captures enough water to help sustain
vegetation during periods of dry weather

Cost and Economics

Beneath the surface, the
ESS CombiSwale offers two
alternatives for dealing with
collected water, infiltration and
attenutation:

- offers a smaller footprint for same storage volume
due to high void ratio of modular parts (when
compared to gravel and pipe based systems)
- significantly saves the amount of excavation
required
- multifunctional conveyance system

System Protection
- clever design that acknowledges the problems of
bioswales/open channels and actively addresses
them
- prevents erosion and protects grass roots
- stabilises ground so that maintenance access can
be achieved even in fully saturated conditions
- no traditional problems of clogging associated with
gravel and pipe systems

Attenuation - water flow is
attenuated before being
channelled towards traditional
drainage systems or to a
collection point for reuse as a
resource.

Infiltration - water
passes through the Pluvial
Cube and enters the void
space where it then soaks
away into the surrounding
ground.

Reduces Site Disruption
- Minimum site disruption

Aesthetics
- can be an aesthetic part of the landscape and
improve biodiversity in the local area

ESS is a market leader in stormwater management systems. We are always
happy to share our expertise, guaranteeing an excellent service that won’t let
you down. For more information on any of our systems please contact us on the
details at the back of this brochure.

The ESS CombiSwale
Water Sensitive Urban Channels
Surface and Sub-Surface Water Treatment
By combining surface and sub-surface channeling and treatment
solutions, ESS has created the ideal in bioswale water management.
The CombiSwale system includes the addition of permeable sub-surface
waterways that further restore water quality and recharge the natural
environment. The sub-surface ESS channel system provides a unique way
of working with nature to solve the enormous problems currently associated
with open concrete channels and swales.

Plupave

Tuflex
(not shown)

Plupave prevents soil compaction
and maintains the permeability
of the infilled soils over long
periods of time. By preserving
the vegetation, it also prevents
uprooting and maintains the
natural filtering process.

Tuflex is a waterproof membrane
which helps to channel and direct
filtered water to a specified outlet
(when the CombiSwale is used
as a low flow channel system).

Cover materials are an
essential part of the infiltration
process. Ecosand is biologically
engineered to provide maximum
permeability through optimum
physical, chemical and biological
characteristics.

Pluvial
Cube

Geotex
Protection
Fleece
(not shown)
Designed to protect against
abrasions which may rip or
tear membranes, the Geotex
protection fleece provides blanket
protection against any rough
materials within the backfill that
may cause the membrane to
tear. (Only needed when Tuflex
is used.)

Ecosand

Geotex 225
Filter Fabric
Geotex 225 is a filter fabric which
combats the problems of silting
and clogging by allowing water to
pass into the sub-surface system,
but preventing the movement of
subsoils.

By providing a subterranean
channel, dangerous and
space consuming open
channels are avoided. Pluvial
provides direction to an outlet
and its open void remains
accessible for maintenance.

Why the ESS
CombiSwale?
Open channels and swales are currently
one of the main methods of transporting
stormwater into streams, rivers and
oceans. Concrete channels are used
widely in the urban landscape even
though they are breeding ground for
vermin and vector that endanger human
health. In addition, these channels take
up vast areas of land and can have a
negative impact on the amenity of the
area.

Benefits
compared to open channel systems:

No vast land use
- Below ground channels mean ground area
does not become occupied with large, concrete
(or other) channels

Health
- Open channels are a breeding ground for
vermin. By placing underground this health
problem is avoided

Unwanted open channels are dirty, ugly and take
up large areas of land.

Aesthetics
- The ESS CombiSwale allows for an aesthetic
finish that seems like any other patch of grass
- Water is filtered and purified via an enhanced
natural process

Access
- Access for future maintenance is possible due to
the open nature of the Pluvial Cube

The open structure of the Pluvial
Cube yields a 95% void, and the
central partition not only provides
added strength but also creates
channels for the direction of
collected stormwater (2 per cube).

The channel surface becomes a completely
natural and pleasantly aesthetic filtering system
using the ESS combined bioswale solution.

The ESS CombiSwale system is a
surface and sub-surface system,
providing optimum conditions to both
prevent flooding and purify stormwater.
At the surface, the grassed cover is
noninvasive and helps to break down
pollutants. Beneath, a sub-surface
channel helps to transport water to a
designated outlet. By optimising both the
natural cleansing process and providing
surface and sub-surface void space, ESS
gives the total solution to excess stormwater
runoff.

The once open channel is
submerged using the Pluvial Cube.
Health hazards and land usage
are minimised, whilst purification
processes and aesthetics are
increased.

The outer plating of the Pluvial
Cube is an adaptation of another
successful void former, AquaDrain
25 and is a structurally sound
component alone. The combination
of this plate with the other parts and
structure of the Pluvial Cube provide
an impressive loading strength of up
to 400kN/m2.

The ESS Solution:
A Combined Bioswale and Low Flow Channel
System

Applications
of a Combined Bioswale System:

Surface Water Protection
- Surface water can be a major cause of
accidents. With reduced road grip and skid risks,
it is essential to keep road surfaces dry and
clear. On the roadside, the ESS CombiSwale
can provide a soakaway for excess surface
water, preventing pooling, and filtering the
associated motor pollutants washed off the road.

Design Considerations
The design of a CombiSwale is
a balance of stormwater
conveyance function with
storage, infiltration and soil and
biological treatment processes.
That means when designing
and specifying there must be
consideration of:

- dimensions and slope
angles (of the natural
top cover).

- planting, vegetation
and soils (including
composition,
permeability and soil
type).

- size of the serviced area
and specified outlets
(number of units/area m2)

- water table (where
is the natural water
table?)

Car Park Protection
- As large, flat areas of land, car parks have a
high risk of flooding. The ESS CombiSwale
naturally filters motor pollutants washed off
the surface whilst also improving the general
aesthetic of the car park. If the car park already
has permeable surfacing systems, these can be
enhanced by an all-natural ESS CombiSwale.

- location in the treatment
process (are there any
other treatment processes
before or after/is the water
pure enough to re-enter
the natural water system?)

- volume of water
(expected to fall on
the CombiSwale) and
required modules
(multiples in height or
width).

Building Protection
- The development of major towns and cities
has reduced naturally occurring infiltration
rates from 95% to just 10%, hugely increasing
flood risk. By using the ESS CombiSwale
system to create permeable areas, costly flood
damage is prevented whilst the aesthetic of the
surrounding area is improved.

- stormwater destination
(will collected water
soakaway or be
transported elsewhere?)

Surface Soakaway

Plupave Turf and Gravel Drainage Cell

Why Plupave for CombiSwales?
Plupave reinforcement structure is an essential for CombiSwale construction.
Allowing both horizontal and vertical root growth, the structure protects
vegetation from the stresses of sudden flows. In doing so, Plupave prevents
uprooting and allows the swale to fill in completely, creating a lush landscape
that functions to its upmost potential as a bioswale. With its function as a permeable paver, Plupave can also become the total solution in developed areas
such as car parks, driveways and roadsides, where it can provide an overall
more permeable environment.
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Storm Event
Direct and indirect sources
of stormwater fall onto the
swale within a storm event.
Stormwater directed to
the swale from elsewhere
may now contain various
pollutants from roads
and other impermeable
surfaces.

Three reasons to use ESS and Plupave for bioswales...
1. At 96% void, Plupave
provides the ideal
drainage layer for all
bioswale systems.
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Flow

2. Not only does
the modular void
former provide this
unique void ratio
not seen anywhere
else on the market,
but it also provides
much needed root
protection from flows
passing through the
swale.

3. Finally, the structure
stabilises saturated
ground, meaning that
when maintenance
access is required,
the surface and roots
beneath continue to
be protected.

As stormwater flows
along the swale, layers of
vegetation and soils filter
pollutants. Above ground,
plant parts, such as stems
and leaves, slow and
control the flow of water,
encouraging particulates
and the associated
pollutants to settle.
3

Infiltration
Pollutants and surface
stormwater infiltrate the
topsoil. The topsoil is
protected by Plupave which
encapsulates the roots within
protected voids, relieving
them from the stresses of
water flows and preventing
uprooting and topsoil erosion
during high flow conditions.
4

Decomposition
Water infiltrates the topsoil,
pollutants are immobilised
and decomposed. In
particular, bacteria within
healthy soils can help
breakdown carbon-based
pollutants like motor oil.

Pluvial Cube
Sub-Surface Soakaways and Low Flow Channels

...as a Soakaway
Plupave Surface
Soakaway

By placing the Pluvial Cube within a swale and
surrounding it with a permeable soil mix, the
void ratio of the ground is enhanced and a highly
efficient rate of soakaway is achieved. The Pluvial
Cube is covered with Geotex 225 Filter Fabric
which allows water to filter through, but prevents
soils from silting the cube.

Pluvial Cube

Geotex 225 Filter
Fabric
Ecosand/permeable
soil mix

...as a Low Flow Channel

Plupave Surface
Soakaway

Installing the Pluvial Cube with a Tuflex layer
around its base and sides creates a channel which
directs water to a specified outlet. This allows
water to be collected for re-use or simply directed to
a traditional drainage system. The cube is finished
with a Geotex protection fleece installed around the
outside of the Tuflex to protect it from puncture.

Pluvial Cube
Tuflex impermeable
membrane
Geotex Protection
Fleece
Ecosand/permeable
soil mix

A unique void former system

Pluvial Cube’s versatility allows it to be installed in many
ways. Due to its unique structural design, it can be
installed in multiples of height or width, all dependant
on the drainage required.

Combining surface and sub-surface infiltration
techniques results in clean water that can be re-used,
helping reduce bills, flooding risk and saving the
environment. Our sub-surface systems create more
usable space and an enhanced surface aesthetic.
Our systems are designed to address the problems
presented by crate systems and our solutions offer
much more, performing particularly well at the removal
of nutrients and gross pollutants. Designed to give
structural loading capabilities, access and high void
ratios, Pluvial Cube provides a cost effective solution
that is simple to install.

Benefits
Three reasons to use ESS and Pluvial Cube for
bioswales...
1.

At 95% void, Pluvial Cube can replace
open concrete channels or swales.
This creates increased environmental
amenities, greater recreational space
and healthier conditions by freeing up
the vast tracts of land once given over
to rapid flowing concrete channels.

of the Pluvial Cube:

Not a crate
- Pluvial Cube is a modular system designed
to give both loading strength and access

High Compressive Strength
- Standard module provides an impressive
strength of 240kN/m2, and heavy duty
modules an even better 400kN/m2

High Void Ratio
2.

Pluvial Cube is a cost effective
alternative to gravel and pipe based
systems. It can be up to 5x cheaper,
and store up to 3x more, meaning
Pluvial provides you with up to 15x
more for your money.

- 95% void ratio means infiltration rates
are much higher than other methods and
systems
- One cubic metre of Pluvial can hold 950
litres of water

Maintenance Free
- All debris and sediment is pre-filtered
before water enters the Pluvial Cube

Cost Effective
3.

It’s not a crate system. Unlike crate
systems, Pluvial Cube is open and
accessible. Its void ratio is much higher
than crate systems and its ability to
take loading makes most crates look
like paper boxes. Even its outer plating
is a structurally sound void former!

How does it work?
Particulates and silts are stopped by a
surrounding layer of Geotex 225 Filter Fabric.*
This specialist filter membrane allows for water
to pass through its surface but holds back
contaminants and pollutants. This means that
the inside of the Pluvial Cube remains silt and
maintenance free.
*Geotextile differs dependant on application

For more information on both Plupave Turf and Gravel Drainage Cell and
Pluvial Cube low flow channel systems, please see appropriate literature,
which can be found either on our website at www.y-ess.com or by calling
us on 01706 374416

- Reduces excavation and disposal by
two thirds compared with conventional
soakaway methods

Unique Low Flow Channels
- Complete removal of any silts

Modular
- Flexible orientation possible

Installation Guide
Step One: Laying the Pluvial Cube Modular Units
1.

Excavate the trench to the required depth, ensuring enough space
for maneuvering the geotextile* and Pluvial Cube units into place.
Ensure base is flat and level before placing any geotextiles or
modular units in the ground.

2.

Lay the geotextile in the trench, ensure there is a minimum 200mm
over-run of geotextile* at the ends of proposed installation sizes
and proceed to inspect the geotextile* for damage.

3.

Assemble the modular units to the required dimensions.

4.

Wrap geotextile* firmly around the tank units, then backfill around
the tank using Type 1 or Type 2 sub base or selected granular
material and compact in layers of 150mm. The first 500mm should
be compacted by hand.

5.

As-dug material can be placed over the top of the Pluvial Cube
providing sharp and large solid matter has been removed and
the existing material meets permeability requirements. ESS
recommends Ecosand - a biological solution to contaminant
problems.

using Pluvial Cube to
* When
create a low flow channel,
Tuflex impermeable
membrane needs to be
installed with a Geotex
protection fleece, in
place of Geotex 225 (for
soakaways).

Step 2 - Laying the Plupave
6.

Once backfilled to the appropriate level, place the Plupave grids
onto the base level.

7.

Connect the individual grids using the clipping system on each
side of the grids.

8.

For edging purposes, grids can be cut to size using a hand or
power saw. Pieces which are less than half the original size
should not be used as structural integrity is reduced.

9.

Fill the grids with the specified growing media, not overfilling the
grids as doing so can prevent grass and other vegetation from
rooting deeper within the protected cell voids.

10.

Carry out a planting, fertilising and watering programme typical of
required vegetation.

Plupave

Turf and Gravel Drainage Cell Data Sheet
Width

500mm

Length

500mm

Height

50mm

Surface Area

96% void

Material

Polypropylene

Chemical Resistance

Good

NOTE: Vegetation and
maintenance of ESS
CombiSwales is a site
specific issue that needs
to be addressed by the
appropriate persons in
response to the function
of the bioswale and the
pollutants entering it. For
optimum effectiveness
of any bioswale ESS
recommends contacting
the appropriate person(s)
for advice on ecological
plantation and maintenance.

This information is provided in good faith and is deemed, to the best of our knowledge, accurate at the time of print. ESS does not, however,
accept any liability for loss or damage which results directly or indirectly from the use of such information nor do we offer any warranty or
immunity against patent infringement.

Bacterial Resistance

Good

UV Resistance

Good

Ultimate Load / Unconfined Compression Testing:

Metric
Compressive Strength (ASTM D1621)

125 t/m2

Flow Rate per unit width (ASTM D1621)

180 t/m2

Long-Term Unconfined Creep Test:
42 Day Dead Load Creep Test

Metric
Load Applied

500 kN/m2

Total Strain After 42 Days

No further displacement

Creep Sustained After 42 Days

No further creep

Temperature

20°C ( 3)

Note: All ESS products are
manufactured to the highest quality,
being subject to rigid quality control.
However the company cannot control
conditions of application and use
of its products, thus any warranty,
written or implied, is given in good
faith for materials only. ESS Ltd will
not accept any responsibility for
damage or injury arising from storage,
handling, misapplication or misuse
of its products. All transactions are
subject to our standard condition of
sale, copies of which are available
upon request. Product design and
specification are subject to change
without further notice.

Pluvial Cube

Precipitation Collection System Data Sheet
Module
Configuration
Single
Double
Triple

Application

Dimensions
500 x 500
x 550mm
500 x 500
x 1075mm
500 x 500
x 1600mm

Volume

Configurations
per m3

0.1375m3

7.27

0.2688m3

3.72

0.4m3

2.5

Standard Pluvial Cube

Heavy Duty Pluvial Cube

Module

Module

Stormwater Management Stormwater Management

Average Weight (single module)

6.05 Kg

7.05 Kg

Compressive Strength*

240 kN/m2

400 kN/m2

Lateral Strength*

120 kN/m2

200 kN/m2

Long term creep testing**

90 kN/m2

120 kN/m2

Void Ratio

95%

95%

Surface Void Ratio

Greater than 90%

Greater than 90%

Minimum Backfill Cover***

450mm

450mm

Maximum Backfill Cover

3000mm

4750mm

Material

Polypropylene

Polypropylene

Chemical Resistance

Good

Good

Bacterial Resistance

Good

Good

UV Resistance

Good

Good

Note: Other modules with compressive strength greater than 1500kN/m2 available.
* Modules tested using UKAS calibrated test machine, range 0-60 tonne, UDL, loading rate 0.2kN/m2.
**Modules tested for long term creep testing for 90 and 180 days.
***Any cover less than 450mm - contact ESS Technical Department.
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All products are manufactured to the
highest quality, being subject to
rigid quality control. However, the
company cannot control conditions
of application and use of its
products, thus any warranty, written
or implied, is given in good faith
for materials only. ESS Ltd will not
accept

any

responsibility

for

damage or injury arising from
storage, handling, misapplication
or misuse of its products.

All

transactions are subject to our
standard condition of sale, copies
of which are available on request.

To find out more about these systems and products please contact us

Environmental Sustainable Solutions Ltd
Sladen Mill, Halifax Road, Littleborough,
Lancashire. OL15 0LB.
tel: 00 44 (0) 1706 374416
fax: 00 44 (0) 1706 376785
email: technical@y-ess.com
http: www.y-ess.com
E&OE. Without Guarantee.

