Chemical and microbiological quality of desalinated water, groundwater and rain-fed cisterns in the Gaza strip, Palestine

Issam A. Al-Khatib^{a,}⁎, Hassan A. Arafat^b

a Institute of Environmental and Water Studies, Birzeit University, P. O. Box 14, Birzeit, West Bank, Palestine b Water Technologies Research Unit, Chemical Engineering Department, An-Najah National University, P.O. Box 707, Nablus, Palestine

a b s t r a c t a r t i c l e i n f o

Article history: Accepted 19 January 2009 Available online 8 October 2009

Keywords: Water quality Desalinated water Gaza Strip Palestine

The aim of this study was to assess the physiochemical and microbiological quality of the domestic water through one-year long surveillance in Gaza Strip, Palestine. Water samples were taken from rain-fed cisterns, groundwater from the water network, and desalinated water. For certain chemical parameters, such as nitrate, a high percentage of water samples from all sources exceeded the limits of the Palestinian Standard Institution and the World Health Organization (WHO). Total dissolved solid (TDS) readings were noncompliant for most samples from groundwater and water from rain-fed cisterns, but the TDS quality was far better in desalinated water. As far as microbiological quality is concerned, high percentages of noncompliance were observed for total Coliform and fecal Coliform in most water samples, which was also re flected by the high incidence of water-borne diseases in Gaza Strip. The study reveals a clear superiority of quality for desalinated water, but also the need to adopt better practices (maintenance and pre- and posttreatment) in the desalination plants. © 2009 Published by Elsevier B.V.

1. Introduction

With the pollution of water caused by human activities, serious health problems and other economic costs related to water treatment, remediation and locating a new water supply, become evident [1]. In the Middle East, the increasing deterioration in quality of available water and water de ficiency are looming, while in the Palestinian context the problems of both water de ficiency and contamination are obvious and acute [2–4]. Water could be chemically, physically, or microbiologically contaminated. Each of which is linked to various sources and health related problems and consequences. Two main factors determine the chemical and microbiological composition of water quality: arti ficial and natural contamination. Any microbiological or chemical analysis of water reveals the joint effects of both sources of contamination, and it is usually impossible to fully identify and separate these sources [5].

The main source of microbiological contamination is microorganisms from human or animal excreta, which reaches humans through contaminated water from wastewater, land fi lls, or wastewater treatment stations, causing serious health problems. For example, according to the UN, diarrhea accounts for 80% of all diseases and over one third of deaths in developing countries, which are caused by the patients' consumption of contaminated water [1,5] . Most of the gastrointestinal infections that may be transmitted through drinking water are transmitted via fecal –oral pathway [6]. Hence, the effects of improvements in the quality of water were felt on the combat against endemic diseases such as typhoid and cholera in adults, and diarrhea in children [7]. The most commonly used indicators for microbiological contamination are the Coliforms: total and fecal Coliforms. E. coli is a subgroup of total Coliform group [8]. Detection of bacterial indicators in drinking water signi fies the presence of pathogenic organisms that are the source of water-borne diseases.

Chemical pollution, the other type of water contamination, could be organic or inorganic. Organic chemicals include leachate (e.g., from solid waste), synthetic organic compounds, and chlorinated compounds like Trihalomethans (THM), which are associated with poisoning, cancer, liver, kidney and Central Nervous System problems. Inorganic compounds, on the other hand, consist of substances resulting from water treatment and pesticides or pollution resulting from industry (e.g.: Cd, Ba, Hg, Mo and B). Many diseases are associated with these elements including, poisoning, cancer, hypertension and infantile cyanosis. The latter is associated with nitrate toxicity [8].

Various sources are suspected of causing water pollution in the Gaza Strip, Palestine. These primarily include wastewater, overuse of fertilizers and agricultural pesticides, and solid waste that might produce toxic substance, e.g. nitrate [3,4] . The aim of this study was to shed light on drinking water quality in Gaza Strip. Different sources of water, including desalinated water, groundwater, and harvested rainwater were studied and water related problems were assessed in terms of potential sources of water pollution, and the impact of water pollution on the health of the inhabitants of Gaza Strip.

Desalination 249 (2009) 1165 –1170

⁎ Corresponding author. Fax: +972 2 2982120.

E-mail address: ikhatib@birzeit.edu (I.A. Al-Khatib).

0011-9164/$ – see front matter © 2009 Published by Elsevier B.V. doi: 10.1016/j.desal.2009.01.038

Contents lists available at ScienceDirect

Desalination

j o u r n a l h o me p a g e : w w w.e l sev i e r. c om / l oc a te / de sa l