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Abstract:  Reuse of treated effluent is a highly valued water source in Palestine, however with limited success due to 
public health concerns. This paper assesses the potential pathogens in raw, treated and reclaimed wastewater at 
Albireh urban wastewater treatment facility, and provides scientific knowledge to update the Palestinian reuse 
guidelines. Laboratory analyses of collected samples over a period of 4 months have indicated that the raw wastewater 
from Albireh city contained high numbers of fecal coliforms and worm eggs while 31% of the samples were 
Salmonella positive. Treated effluent suitable for restricted irrigation demonstrated that the plant was efficient in 
removing indicator bacteria, where fecal coliforms and fecal streptococci removal averaged 99.64% and 93.44%, 
respectively. Although not disinfected,  treated effluent was free of Salmonella and parasites, hence safe for restricted 
agricultural purposes. All samples of the reclaimed effluent and three samples of irrigated grass were devoid of 
microbial pathogens indicating a safe use in unrestricted agricultural utilization. Adequate operation of wastewater 
treatment facilities, scientific updating of reuse guidelines and launching public awareness campaigns are core factors 
for successful and sustainable large-scale wastewater reuse schemes in Palestine.  
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Introduction  

The disposal of raw, partially and secondary treated 
domestic and municipal wastewater into receiving water 
bodies still continues in Palestine. However, in recent years 
there has been an increasing effort to utilize both stabilized 
biosolids and treated effluent on land for agricultural crops. 
This has arisen from concern about water scarcity, public 
health risk caused by microbial pathogens and serious 
degradation to soil and water environment caused by salt, 
heavy metals and nutrient pollution [1-5]. The newly 
enacted Palestinian guidelines on reuse of treated effluent 
have been developed based on limited results of a small 
research group or modified foreign guidelines [6]. Given 
the high cost of treatment and the lack of financial 
resources for treatment facilities, the municipality also 
discharges un-disinfected treated effluent into the nearby 
seasonal Wadi thereby incurring hidden environmental 
costs, which is not accounted for. The municipality is 
further encouraged to do so, as the main goal of 
wastewater management from the budgetary viewpoint, is 

the treatment costs reduction, rather than environmental 
quality improvement. There seems to be a lack of 
awareness of the public health impacts of wastewater 
irrigation on the part of the farmers and Albireh 
municipality as well. 

The use of treated domestic and municipal effluents in 
agriculture is an efficient way to conserve water resources, 
recycle nutrients (N & P) and minimize pollution loads to 
receiving water bodies. There are crucial health and 
environmental risks associated with using partially or full 
treated wastewater and the official policy has therefore 
been to provide adequate treatment of sewage before use. 
However, in most cases the use is an unplanned practice of 
poor farmers in developing countries that lack resources to 
establish adequate wastewater treatment facilities. The first 
difficulty in wastewater reuse is the absence of 
reconnaissance of such water by the Palestinian public as a 
non-conventional resource. All reuse pilot-scale projects 
were failure as no rational use of this water is organized in 
most cases. Lack of large-scale water reuse projects is due 
to bad effluent quality from the existing old sewage works. 
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About 35 % of the total population in Palestine is 
served by central sewerage systems and about 17 % of the 
collected municipal wastewater is being partially treated. 
Thus establishing new sewerage infrastructures is an 
environmental protection measure that is superior to 
discharging treated effluents into receiving water bodies. 
Moreover, Palestine as a semi-arid region has very few 
flowing streams with sufficient capacity to serve as natural 
reservoirs for treated sewage effluents. The main 
disadvantage of using treated wastewater for agricultural 
purposes is the presence of pathogens as bacteria, viruses, 
and parasites that can pose health risks for the farmers, 
soil, nearby located communities, and also to the 
consumers of product irrigated with treated sewage. To 
reduce these health risks the Palestinian Water Authority 
has newly developed national guidelines based on 
recommended rules issued by the World Health 
Organization [7-8]. If the wastewater contains industrial 
effluent, chemical pollutants such as heavy metals might 
pose additional public health and environmental problems 
[9]. Recently, Kamizoulis et al., [10] underlined the needs 
for additional research on uncertainties of potential impacts 
on public health and environment of the various effluent 
reuse options, as there is no scientific data that the WHO 
reuse guidelines failed to protect public health. The aim of 
this paper is to make assessment on microbial pathogens 
and fecal indicator bacteria occurrence and removal at 
Albireh wastewater treatment plant (AWWTP) and effluent 
reclamation site.  

Hygienic Safety Guidelines of Treated Effluent for 
Agricultural Production  

Angelakis et al. [11] reported that one of the major 
constraints for water reuse and its public acceptance is 
the lack of relevant and unified regulatory guidelines and 
legislation worldwide and at EU level in particular. More 
realistic water policies and reuse guidelines of domestic 
and municipal wastewater are urgently needed. 
Numerical values of fecal coliforms that are endorsed in 
present water quality standards are based mainly on 
philosophy and experience rather than applied scientific 
knowledge. In Palestine, the discussion on health risks 
caused by reuse of reclaimed effluent for food crops 
production often does not go beyond the level of vague 
generalizations. The outcome of similar discussions has 
been newly reflected in the suggested Palestinian 
guidelines on wastewater reuse [6] due to lack of solid 
scientific data and absence of field practical knowledge. 
Several research projects have underlined the benefits, 
potential health risks and environmental impacts resulting 
from use of reclaimed wastewater and suggested 
management measures in order to use treated effluents 
within acceptable levels of risk for the public health and 
the receiving water bodies [5, 12-14]. Worldwide, most 
epidemiological evidence is gained from a limited 
number of pilot-scale studies made by small research 
groups. Furthermore, the focus has been on localized 
negative health impacts of wastewater irrigation. 

Case Study: Albireh Wastewater Treatment Plant  

Albireh City and portions of the nearby dwellings of 
Ramallah city, domestic septage and some commercial and 
small family owned industrial enterprises generate the 
wastewater, which enters Albireh Wastewater Treatment 
Plant (AWWTP). The greater volume (about 90%) is from 
residential homes and apartment buildings. A lesser 
portion of the wastewater (about 7%) is generated by local 
industries. The wastewater from industries is periodically 
tested for the presence of toxic materials such as heavy 
metals and solvents. 

With German financial and technical assistance, 
AWWTP comprised of two oxidation ditches to serve 
about 50 000 capita for the first planning phase, one 
oxidation ditch with two secondary settling tanks were put 
into operation in February 2000 to serve 25 000 capita 
(Fig. 1).  At present, AWWTP treats an average of 3200 
m3/d of wastewater, but flow may exceed 6000 m3/d during 
wet weather periods such as snow melt in December 
coupled with heavy rainfall. The purpose of wastewater 
treatment at AWWTP is to reduce pollution loads 
discharged into receiving water bodies, protect public 
health and produce an effluent of international quality 
suitable for agricultural purposes. Albireh municipality 
operates the WWTP under a permit from the Palestinian 
Water Authority (PWA) and monitors daily effluents. To 
reduce pollution loads (BOD, nutrients and suspended 
solids), AWWTP utilizes two main types of processes; 
physical (screening and two aerated grit chambers) and 
biological (low rate oxidation ditch with aerobic sludge 
stabilization).  


