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Abstract

In Sweden, large areas of willow plantations designated for energy purposes have been
established. Pilot tests, using various waste products from society for fertilisation and/or
irrigating purposes, have been carried out at Kagerods wastewater plant since 1992. These
tests have clearly shown that recycling of municipal wastewater in Salix plantations, can
replace a large part of the conventional wastewater treatment, due to natural purification
processes in the soil/plant system. During the last few years, several full-scale treatment
plants based on the soil/plant system have been set up. Rosenqvist Mek.Verkstad has
developed the irrigation system “RWIS” for distribution of wastewater into the plantation.
The system uses a controlled flooding technique, combined with computer operation
controlled electric valves placed in the fields. By measuring the flow and having
knowledge about the contents of the wastewater, it is possible to have total control over the
wastewater that is distributed in a specific area. The irrigation system has to be able to
withstand trying conditions, without major maintenance in between harvests.

Introduction

Special conditions apply to irrigation design for wastewater. This requires a system that
satisfies the following conditions:

e Potential aerosol leakage must be eliminated.

Harvesters must be able to move freely, without the system being dismantled
Low running costs

Low maintenance costs

Can be integrated with other water/sewerage systems

RWIS is a concept based on root zone watering. The technology is a type of controlled
flooding, combined with broad irrigation.
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Process

From the treatment plant the sewage is pumped through an underground duct to the Salix
field. The duct, which can supply one or more fields with sewage at the same time, is
connected to a trunk pipe under the Salix field. Electrically operated valves, one for each
module, are mounted on the trunk pipe. The module comprises a trunk pipe (underground)
with. on either side, 12 supply pipes with drilled holes (an arrangement similar to the veins
in a leaf). The supply pipes lie on the soil surface. Allowing the sewage to flow out at
ground level,
minimises odour and
sanitary problems, and
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will seek out water and nutrients. Experiments in Kagerdd and Bromélla show that the
eftect on the groundwater is minimal.

Irrigation amounts

The Kagerod experiments indicate that an appropriate sewage irrigation rate is about
6 mm/day. which gives the heights biomass production. Rates up to 12 mm/day have been
tested. The reduction of total N was 82-93%e 90-97 % of total P and 74-82% of BOD. The
irmigation should follow the vegetative period of the Salix. Normally, the vegetative period
begins in May and ends in September-October, depending on the location in Sweden.
Especially towards the end of the period, the nitrogen content should be reduced to avoid
frost damage. When designing a RWIS, you must consider what is add with the sewage and
removed with in the harvest, to maintain the balance of nutritional requirement.

During the non-vegetative period, the sewage is held in ponds or treated in a conventional
treatment plant. Calculations show that, even with the costs of holding ponds, the plant
based sewage treatment method can compete with conventional treatment technology.

Control system

The combination of simple equipment and advanced computer-controlled irrigation gives:
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e Optimal growth with maximum nutrient absorption
e Minimal running costs

e Minimal maintenance costs

e Documentation and follow-up

When distributing sewage, it is essential to know where the water goes! This makes
demands on the irrigation technology. Using a control system, which takes into account,
topography, soil type, sewage quality and external precipitation solves the problem.
Infiormation for reporting to authorities is saved and compiled in the system.

There is also an advanced function monitoring system, which minimises the need for
maintenance. The control system can be a self-contained unit, or be integrated with the
central water/sewage control system.
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