
Israel has strict regulations (Public Health Regulations for Effluent Quality and Sewage Treatment, 2010) determining
minimum quality criteria for treated wastewater, more specifically for reclaimed water intended for irrigation. The
regulations define three main categories of reclaimed water:

Reclaimed water for Restricted irrigation – typically produced by a smaller reclamation facility receiving sewage of
quality typical for less than 5,000 person equivalents (BOD<300 mg/L; COD<500 mg/L).
Reclaimed water for Unrestricted irrigation – typically produced by a larger reclamation facility receiving sewage of
quality typical for greater than 5,000 person equivalents (BOD>300 mg/L; COD>500 mg/L).
Reclaimed water intended for discharge into streams (regardless of the size of the WWTP).

A designated sampling method is specified for each parameter, as well as a defined sampling frequency which varies
based on the size of the WWTP. Additionally, specific criteria are defined for selected watersheds setting maximum
concentrations allowed for discharge within these watersheds. These watershed specific criteria are less stringent than
the requirements for unrestricted irrigation, but in some cases more stringent than those required for restricted
irrigation.

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 4 - Quality control of treated effluent

Water demand & 
supply

WW 
Treatment & 

reuse
Infrastructure Quality

control
Ag code of

practice Pricing Stakeholders Public
Acceptance

The Success Story of Israel

KEYS FOR SUCCESS – Lessons learned from the success stories of Cyprus and Israel



Table 1 – Minimum water quality requirements for irrigation and discharge to streams

Max 
monthly 
average

Max Min
Max 

monthly 
average

Max Min
Max 

monthly 
average

Max Min

Faecal
coliforms

count/
100ml

10 50 200 800

BOD mg/L 10 15 20 30 10 15
TSS 1050c mg/L 10 15 30 45 10 15
COD mg/L 100 150 100 150 70 100
NH4 mg/L 10 15 50 60 1.5 2.5
TN mg/L 25 35 60 75 10 15
Ptot mg/L 5 7 12 17 1 2
Cl mg/L 250 280 250 280 400 480
EC dS/m 1.4 1.8 1.4 1.8
F mg/L 2 3 2 3
Na mg/L 150 200 150 200 200 240
DO mg/L 0.5 0.5 3
pH 8.5 6.5 8.5 6.5 8.5 7

Mineral oil mg/L 1 1.5

Residual
Cl

mg/L 1 2.5 0.8 1 2.5 0.8 0.05 0.1

Anionic
detergents

mg/L 2 3 2 3 0.5 1

SAR
(Mmol/L)
0..5 5 6.5 5 6.5

B mg/L 0.4 0.5 0.4 0.5
Hg mg/L 0.002 0.005 0.002 0.005 0.0005 0.0025
Cr mg/L 0.1 0.25 0.1 0.25 0.05 0.25
Ni mg/L 0.2 0.5 0.2 0.5 0.05 0.25
Se mg/L 0.02 0.05 0.02 0.05
Pb mg/L 0.1 0.25 0.1 0.25 0.008 0.04
Cd mg/L 0.01 0.025 0.01 0.025 0.005 0.025
Zn mg/L 0.2 5 0.2 5 0.2 1
As mg/L 0.1 0.25 0.1 0.25 0.01 0.05
Fe mg/L 2 5 2 5
Cu mg/L 0.2 0.5 0.2 0.5 0.02 0.1
Mn mg/L 0.2 0.5 0.2 0.5
Al mg/L 5 12.5 5 12.5
Mo mg/L 0.01 0.025 0.01 0.025
Vd mg/L 0.1 0.25 0.1 0.25
Be mg/L 0.1 0.25 0.1 0.25
Co mg/L 0.05 0.125 0.05 0.125
Li mg/L 2.5 6.25 2.5 6.25
CN mg/L 0.1 0.2 0.1 0.2 0.005 0.01

Parameter Units

Unrestricted irrigation Restricted irrigation Discharge to streams



Using reclaimed effluent for irrigation – circular chemistry and the bigger picture
One implication of using reclaimed effluent for irrigation is that residuals found in commonly used domestic products
might reach the effluent and effect the crops grown using these effluents. In those cases, the chemistry of our
common household products might affect the chemistry of the water used for irrigation, which in turn might affect
the yield or quality of the produce. One example for such circular chemistry can be given by examining the Israeli case
for the content of the mineral Boron in laundry detergents.

The main polishing treatment process applied to secondary effluents prior to reuse for irrigation at the Shafdan,
Israel's largest WWTP serving the greater Tel Aviv area, is filtration through a Soil Aquifer Treatment (SAT). In this
process, secondary effluents are spread in dedicated basins over Israel's phreatic coastal aquifer south of the city of
Rishon Le'Tziyon. During infiltration through the natural sand dunes the effluents undergo both mechanical
filtration/adsorption by the sand and biological degradation by naturally occurring soil bacteria. The resulting
reclaimed effluent quality is so close to potable quality that irrigation with these effluents is carried under the
principles typically used for irrigation with potable water. In this treatment scheme, no specialized treatment is
applied for removing specific target constituents.

A key component of domestic effluents comes from washing machines and includes chemical residues from
commonly used detergents. These chemicals, mainly sodium and boron, are not removed by the SAT. Furthermore,
these elements have two potentially harmful effects:

Both elements can deteriorate the water quality of the aquifers underlying fields irrigated with reclaimed water:
more than 130,000 tons Na and more than 260 tons B were annually released into the domestic collecting system
from the use of laundry detergents.
Boron is toxic to many plants at low concentrations.

It became evident that to make water reuse for agriculture the new normal, lower B and Na levels must be achieved
in the domestic effluents. According to a survey published in 1997, Na released from laundry detergents accounted
for 40% of the Na in the effluents, and the released B made for 80-90% of the B in the effluent. To lower the
concentrations of B and Na in the effluents, a new approach was needed for managing the composition of laundry
detergents in Israel. A survey conducted on contaminants in effluents showed a wide variability in B concentration in
different types of laundry detergents, ranging from 0.2-0.5 gr B/kg detergent in compact liquid detergents to 8.4 gr
B/kg detergent in regular powder (non-liquid) detergents (the maximum allowed at the time). That survey also
showed that by lowering the concentration of B in non-liquid detergents from 8.4 to 0.5 gr B/kg detergent, the
amount of B released annually to domestic effluents from the use of laundry detergent can be lowered from 260 tons
to only 14 tons per year.

To lower B content in laundry detergents, a decision was made to create a new Israeli Standard (IS438): cleaning
detergents – requirements for assuring environmental protection and proper marking of information: Laundry
Detergents – 1998. This new standard required lowering Na content in the detergents by 33%, and B content by 94%
within 8 years of its establishment. Monitoring during the early 2000s showed B concentrations in the reclaimed
water are decreasing in agreement with the model-based predictions (Figure 1).

Figure 1 – Dramatic changes in B concentration in secondary effluent of the Shafdan WWTP over time in 
response to drastic changes in regulation



The decision to implement large scale sea water desalination as a source for potable water introduced a
new source for boron in drinking water (and domestic effluent) as sea water are naturally rich in B. To limit
the potential increase in B concentration in the reclaimed effluent resulting from treating domestic sewage,
the water quality requirements defined for the desalination plants include a maximum allowed level for B.
The allowed B levels (0.3-0.4 mg/L) are set to comply with the water quality requirements for irrigation and
discharge to streams (Table 1). The commissioning of the first desalination plant in late 2005 and other
plants that followed are evident in Figure 1, where a distinct increase in B concentration in the secondary
effluents of the Shafdan WWTP can be observed beginning in late 2005.
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