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SUBSURFACE DRIP IRRIGATION

Purification by percolation, also called subsurface drip irrigation (SDI), is one of the oldest and most commonly used systems. Its function 
is based on the regular seepage of the waste waters, from the top downwards, onto a so-called “percolation bed” composed of multiple 
layers of draining material (pebbles, plastic material etc.), that grants the reproduction of the same microbiological environment found in 
nature.
In a natural terrain, even if very porous and well drained, a relatively small quantity is needed for the bacterial mass that elaborates and 
transforms the organic material. Instead, the percolation systems are produced in such a way as to make high development of aerobic 
microorganisms possible, through a rational and abundant inflow of air, capable of carrying out the transformation in a much more con-
tained space and in less time.

In the initial phase, which can last from several weeks to several months, purification can not take place at maximum efficiency as the 
biological film has not yet formed on the filtering material.

There are solutions and systems that allow an excellent degree of purification to be obtained also on waste water coming from dwellings 
characterised by high discontinuity hydro-charges, such as restaurants, second homes, farm accommodation etc.

DRENING® is a system that can be used to treat waste water and the subsequent infiltration in the subsoil, where sewer connection 
is not possible.
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ADVANTAGES IN REGARDS TO TRADITIONAL METHODS

-50% TRENCH LENGTH

• INCRASE IN VOLUME and in the percolation surfaces with an increase 
in disposal speed.

• UP TO 50% REDUCTION IN TRENCH LENGTH compared to the tube 
and gravel system.

• REDUCED EXCAVATION DEPTH with corresponding upgrading of the 
safety distance from the level of water table.

• LOW ENVIRONMENTAL IMPACT; MAXIMUM INFILTRATION CA-
PACITY thanks to the completely open bottom.

• INCREASED CIRCULATING AIR QUANTITY, required to guarantee 
the survival of the aerobic bacteria that decompose the organic substanc-
es in the sewage and prevent their putrefaction.

• QUICK AND SIMPLE LAYING that can be performed completely by 
hand, without the aid of cranes or hoists.

• WALKABILITY both during and after installation.

• ECOLOGY: DRENING® is manufactured with reclaimed plastic mate-
rial PE HD (High density polyethylene) and is impervious to the chemical 
agents of the runoff waters.

• DRENING® is 100% recyclable.

• URBAN WASTE WATER - Domestic waste water or the mixture of 
domestic waste water, industrial waste water and/or wash-out rain water.

• DOMESTIC WASTE WATER - Waste water from residential type dwell-
ings and facilities and coming primarily from human metabolism and do-
mestic activities.

• INDUSTRIAL WASTE WATERS - Any type of waste waters discharged 
from buildings where commercial or industrial activities are carried out, in 
difference to domestic waste waters and wash-out rain waters.

APPLICATIONS

DRENING® REFLUE SYSTEM

TRADITIONAL SYSTEM 

DRENING® REFLUE is the ideal solution for disposing clarified waste in the isolated zones and not reached by the sewerage systems 
and is suitable for treating:
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DRENING

The DRENING® REFLUE system for sewerage dispersal must be proportioned according to the type of terrain where the 
trench is dug and the equivalent number of inhabitants.

NATURE OF THE TERRAIN N° DRENING® for 
Inhabitant Equivalent*

Percolation Volumes 
(Lt)

Infiltration Surfaces  
(cm2)

Large sand or pebbles,
or gravel, or mixed

Sand or gravel, or pebbles with
Limestone

Clay or limestone with little sand, 
or pebble

Fine sand

Clay with limestone with much 
sand, or Pebbles

Impermeable compact clay

Dimensions (cm)

Material

Capacity

Packaging

Single element weight

Lateral infiltration surfaces

Packaging dimensions (cm)

1

2

6

1,5

3

not suitable

120 x 80 x H40

PE HD (High density reclaimed polyethylene*)

310 l per m2

40 pcs.

11 kg

2.800 cm2 each single element 

80 x 120 x H230

300

600

1800

450

900

-

12400

24800

74400

18600

37200

-

*Parameter of equivalence of the polluting load produced per inhabitant, conventionally equal to a BOD of 60 g of oxygen per day.

*Polyethylene: Elasticity module at breakage 780 N/mm2 - Breakage charge at traction 22 N/mm2 – Thermal expansion 0.2 mm/m/°C

The European directive 91/271/CEE has been accepted in Italy by the Leg. Decree 152/06. These regulations regulate the subsurface drip 
irrigation and, in particular, call for the upstream installation of primary treatment systems such as septic/biological tanks or degreasers.
It is also suitable to provide for the installation of secondary and more forceful purification systems, such as active mud purifiers, filter 
purifier percolator and other secondary purification systems, deemed legally suitable, that further reduce the polluting load of the waste 
waters that will have to be dispersed into the land.

REFERENCE NORM

TECHNICAL FEATURES

figure 1) Mount point on the top.

figure 2) Bottom and side drainage. figure 3) Manual laying.
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INSTALLATION

1. Excavation of the trench 90-100 cm deep, at least 90 cm wide at the 
base, with sloping of the walls in accordance to the nature of the terrain.
NB: the distance between the bottom of the trench and the upper level of 
the table must be no less than one metre.

2. Assessment of the geological characteristics of the land: if particu-
larly yielding or poorly drained it is recommended to fill the trench bed 
with gravel, grain particle size 20-40 mm, to a height of around 10 cm.

3. Laying of DRENING® in the centre of the trench, with circa 0.5% inclination.

4. Insertion of the aeration tube in the designated lodgement on the top 
of the DRENING® to allow for the survival of the aerobic bacteria.

5. Abutment and coating of DRENING® with backfill (or gravel with 20-
40 mm grain particle size).

6. Total coverage of the trench up to the landscape altitude with backfill 
and any seeding. 
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VENTILATION SYSTEM
The aerobic disposal systems do not cause odours.

Therefore, ventilation of the trench is fundamental; otherwise, 
disposal processes with anaerobic bacteria may occur, which 
disassociate the organic substances producing odorous mol-
ecules.
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CUSTOMER SERVICE: DRAWINg EXECUTION and ELABORATION
Send plans in DWg: ufficiotecnico@geoplast.it

ASSEMBLy MANUAL AND TECNICHAL SPECIFICATIONS 
Available on our website www.geoplast.it in the Download Area

The data reported in the catalogue are 
purely indicative and subject to normal 
tolerances due to the production cycle.

INSTALLATION ON SLOPING LAND

The trenches are connected zigzag with the tube mounted on the caps at the top and end of each DRENING® line.

The trenches are connected to a single tube branched and mounted on the top of each DRENING® line.

figure 5) View. figure 6) Plant.
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figure 7) Section view. figure 8) Plant.
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figure 9) Example of mounting of the tubes on the top of the DRENING® system.

SOLUTION 1

SOLUTION 2
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PHYTO-PURIFICATION

Today phyto-purification technology, that resorts to the use of natural 
purification procedures for treating civil waste, represents a wide-
spread and consolidated choice world wide.

This technique is a valid plant solution and an excellent choice for 
the poorly populated centres and, in general, for small and medium 
usage not connected to the sewerage network.

The system allows extraordinary insertion into the environment and 
in the landscape and the management of the irregular pollution 
loads. This, even with pollution points not differently treatable that 
are verified in the poorly populated centres during the year and a 
strong seasonal tourism influx.

Adding plants to the DRENING® system, applied to the waste wa-
ters, produces the degradation of the waste for phyto-purification. figure 10) Example of a phyto-purification plant.

figure 11) Phragmites Australis figure 12) Thalia Dealbata figure 13) Salcerella figure 14) Papiro figure 15) Typha Latifoglia

APPLICATIONS

RECOMMENDED PLANTS IN PHYTO-PURIFICATION

Pre-treatment is recommended upstream of the phyto-purifica-
tion plant with the function of withholding part of the organic 
load (pollutant) and a good part of the suspended solids.

This improves the purifying efficiency of the system down-
stream and the average lifespan of same. The waste leaving 
the primary treatment (pre-treatment) then merges at the phy-
to-purification bed.

The theory of the phyto-purification treatment function is based 
on the natural ability of plants to capture oxygen through the 
leaf structure and conduct them, through the stem, to the roots. 
Their surfaces, after just a few months of commissioning the 
system, is coated in a bacterial film of micro-organisms, the 
real bodies responsible for the purification process. Depending 
on the sand or gravel filling used and the technical adjustments 
used, this manages to be naturally oxygenated, so the bacterial 
film is extended also on the same sub-layer.

The plants recommended for the storage of this type of system are called macrophytes (with highly visible bowls). The most commonly 
used are the Phragmites Australis and the Typha latifolia. At times, these plants are not entirely popular due to their appearance. In this 
case it is advisable to use the Papyrus (Cyperus Papyrus) that has a subtle hardiness and its natural settings are damp environments. But 
also Calla, Iris pseudacorus, Canna indica, Thalia Dealbata and Lythrum salicaria have demonstrated, together with ornamental plants, to 
be able to perform an excellent purifying action. The Phragmites Australis is, however, recommended for a variety of reasons: availability 
throughout the national territory, low cost, high resistance to atmospheric and polluting agents. This species is very hearty and tends to 
thrive over others. Therefore, planting it is not recommended in phyto-purification beds where there are other types of plants.
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GEOPLAST S.p.A.
35010 grantorto PD - Italia - Via Martiri della Libertà, 6/8

tel +39 049 9490289 - fax +39 049 9494028
e-mail: geoplast@geoplast.it  -  www.geoplast.it


