
To comply with increasing demand for drinking water during the 1980s, major parts of the agriculture sector were
gradually shifted to irrigation based on reclaimed effluent. Currently 85% of the effluent produced in Israel is reclaimed
for agriculture use (Figure 1), and potable water make less than 50% of the water consumed for agriculture (Figure 2).
The local golden standard for wastewater treatment and reclamation is the Shafdan, the wastewater treatment plant
of the Tel Aviv metropolitan area. Shafdan, the largest WWTP in Israel, is owned by Igudan (Association of Dan Region
Cities for Sewerage and the Environment) and serves a population of more than two million people in Israel's most
densely populated area. The plant is considered one of the largest and most advanced of its kind in the Middle East,
treating 130-140 Million m3 of wastewater per year. Mekorot has been the operator of the Shafdan WWTP for more
than 40 years.

SUWANU EUROPE is a H2020 project aiming to promote the effective exchange of knowledge, experience
and skills among practitioners and relevant actors on the use of reclaimed water in agriculture. This factsheet
is part of a total of 17 factsheets that describe the successful reclamation practices of Israel and Cyprus in
order to learn and boost implementation of solutions adapted to the European context. Our ultimate goal is
to enhance acceptance and awareness to an alternative source of an increasingly scarce resource, water.

Fact Sheet 2 - Wastewater treatment and reuse
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KEYS FOR SUCCESS – Lessons learned from the success stories of Cyprus and Israel

Figure 1 - Wastewater Recovery Scheme



The Shafdan treatment scheme includes activated sludge with partial nitrification-denitrification. The sludge
undergoes thermophilic anaerobic digestion, which produces Class A sludge that can be directly applied for
agriculture without the need for further treatment. The secondary effluents produced by the Shafdan undergo Soil
Aquifer Treatment (SAT) and disinfection before being supplied for agriculture use.

In the SAT, secondary effluent is infiltrated to the local area of the Israeli Coastal Aquifer through dedicate spreading
basins in the area surrounding the Shafdan. During the infiltration, treated wastewater pass through the upper layers
of the soil where changing oxidation conditions provide a wide range of physical-chemical and biological processes
(Figure 3). These processes significantly improve the quality of the effluent by removing pathogens, organic matter,
and other undesirable compounds, producing reclaimed water of very high quality that meet most of the local
requirements set for drinking water. The reclaimed water is then used strictly for irrigation, primarily in the Negev
region in the south of Israel. This practice of infiltrating secondary effluents makes that region of the aquifer into a
seasonal and multi-year storage basin for large quantities of reclaimed effluent.

The isolation of the area of the aquifer where SAT is practiced from the rest of the aquifer is achieved by employing a
controlled pumping regime through more than 100 dedicated wells constructed around the infiltration basins. The
wells are operated to create a hydraulic low at the perimeter of the manages region where reclaimed effluents are
mixed with potable water, preventing effluents from escaping the pre-defined perimeter and reaching regions of the
aquifer dedicated to potable use.

Figure 2 - Agricultural consumption according to the type of sources since 1989

Figure 3 - Wastewater Recovery Scheme at the Shafdan Plant



During the dry months, these reclaimed effluents are extracted from the aquifer and conveyed through the
Third Line to the Negev for irrigation. Due to their extremely high quality the extracted water is suitable for
the irrigation of all agricultural crops, without restrictions, prioritized by demand without creating any
health risk.

FUTURE PLANS

Population growth, lifestyle, and connecting new localities to the Shafdan, are expected to increase the
amount of secondary effluent produced by the Shafdan and to increase the demand for SAT basins which
exceeds their current capacity. Since real estate value does not allow assigning additional land resources for
SAT, Mekorot has been seeking engineered based solutions for treating excess secondary effluent that
cannot be infiltrated at the SAT basins to a level that will be considered by the regulators to be equivalent to
that currently produced by the SAT.

These days, Mekorot is designing a pilot plant to test a treatment train that is expected to meet these goals.
The treatment train includes a tertiary (low loaded) Membrane Bio Reactor (to complete the nitrification
process), followed by ozonation (disinfection, Trace Organic Compounds – TorCs – removal), Biologically
Active Carbon filtration (TOrCs removal) and UV disinfection. The pilot is expected to become operational
during the summer of 2020 and is planned to operate for a year before decisions are made regarding the
suitability of the selected technologies for the predefined goals. Pilot design and testing is being done in
close collaboration with the local regulators. An emphasis is made to assure the water produced by the pilot
meet international regulations and standards for Indirect Potable Reuse, although the water will be used
exclusively for irrigation.
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