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Preface

Wastewater statistics form an important part of environment statistics. Wastewater is considered as a main source of pollution although it could form a natural resource, if properly managed and treated.  The availability of accurate and comprehensive statistical data on wastewater indicators in the Palestinian Territory is highly essential for planners and decision makers.

The Palestinian Central Bureau of Statistics (PCBS) seeks to provide such data through its program for environment statistics that aims at building and updating a comprehensive and accurate statistical database on all environmental subjects. This program aims to provide statistical data as a tool for monitoring and management of the environmental status in the Palestinian Territory. 

This report is one of a series of expected reports planned to be published by the PCBS on environment. The report presents the most important wastewater treatment statistical indicators as collected  from different sources. 

This report concentrates on the variables of wastewater treatment, including produced quantities, methods of treatment, treatment plants and development projects.

PCBS hopes that the main findings of this survey will contribute to improve the environmental status and stopping the random depletion of natural resources, in addition to providing reliable and useful statistics for Palestinian planners and decision-makers. 

	October, 2002
	
	Hasan Abu-Libdeh, Ph.D.

President
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Summary

1. Introduction:

Wastewater treatment statistical data has increasingly drawn world attention.  Such data form the basics towards policy making and legislation, aiming at reducing the effect of Wastewater pollution.

The data of this report had been collected from the PCBS records (surveys, and reports).

The main objective of this report is to provide reliable data on the Wastewater treatment status in the Palestinian Territory, and mainly on the following issues:

1. Consumed water and produced wastewater quantities 

2. Wastewater treatment availability

3. Wastewater treatment methods

4. Wastewater quality

5. Wastewater treatment plants  

2. Concepts and Definitions:

	
	

	Biochemical Oxygen 

Demand (BOD):
	Dissolved oxygen required by organisms for the aerobic decomposition of organic matter present in water.



	
	

	Cesspit:
	A well or a pit in which night soil and other refuse is stored, constructed with either tight or porous walls.

	
	

	Load:
	Quantitative estimate of the level of exposure of natural systems to pollutants below which significant harmful effects on specified sensitive elements of the environment do not occur



	
	

	Sewage Network:


	System of collectors, pipelines, conduits and pumps to evacuate wastewater (rainwater, domestic and other wastewater) from any of the location places of generation either to municipal sewage treatment plant or to a location place where wastewater is discharged. This term includes only  the closed pipe network unless it is mentioned else.

	
	

	Wastewater Treatment:
	Process to render wastewater fit to meet environmental standards or other quality norms.  Three broad types of treatment may be distinguished: mechanical, biological and chemical (advanced).

Mechanical Treatment:  wastewater treatment of physical and mechanical nature that results in decanted effluents and separate sludge. Mechanical treatment processes are also used in combination with biological and advanced unit operations. Mechanical treatment includes processes such as sedimentation and flotation.

 Biological Treatment: wastewater treatment employing aerobic and anaerobic microorganisms that results in decanted effluents and separate sludge containing microbial mass together with pollutants. Biological treatment processes are also used in combination or in conjunction with mechanical and advanced unit operations  

Anaerobic Biological Treatment:  reduction of organic matter in waste, utilizing anaerobic organisms.

Chemical (advance) Treatment:  treatment methods that are used to effect the complete breakdown of hazardous waste into non-toxic gases or, more frequently, to modify the chemical properties of the waste, for example, through reduction of water solubility or neutralization of acidity or alkalinity.

	
	

	Wastewater:
	Used water, typically discharged into the sewage system. It contains matter and bacteria in solution or suspension.

	
	

	Primary Health Care Center:
	Health center offers preventive care (diagnostic and curative) before illness case is complicated.

	
	

	Secondary Health Care Center:
	Health center offers curative and nursing health care for illness case exceeding Primary Health Care.

	
	


3.  Main Findings:
This section presents the main findings of the report, including main environmnetal indicators in the Palestinian Territory.

3.1 Consumed water and produced wastewater quantities
Results show that the consumed water quantities by the establishments in the Palestinian Territory was 2.5 Million cubic meters per month, distributed into different types of activities. The water quantity consumed by the manufacturing establishments was 812 thousand cubic meters per month compared with 516 thousand cubic meters per month for the wholesale, retail and repairs establishments, and the remaining amount was distributed among the other activities.  Also results show that the estimated amount of wastewater produced in the Palestinian Communities that are connected to public water network (except in Jerusalem governorate) was 5.96 MCM/ month, distributed into 2.81 MCM/month in the West Bank and 3.15 MCM/ month in Gaza Strip.

3.2 Wastewater treatment availability

Environmental Economic Survey 2001 results show that 1.2% of the economical establishments in the Palestinian territory have wastewater treatment compared with 2.7% in 1998.  The economical establishments that treat wastewater in 2001 was distributed into: 1.1% for the manufacturing establishments and 0.1% for the mining and quarrying establishments compared with 2.6% and 12.4% on series in 1998 (Figure 1).

Figure 1: Percent of Establishments in the Palestinian Territory by Availability of Wastewater Treatment and sector, 1998, 2001
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The percent of the private health care centres that treat wastewater in 2000 was 0.5% distributed into 0.6% in the West Bank and 0.3% in Gaza Strip.  This percent differ from that for the governmental sector; the percent of the primary health care centres that treat wastewater in 2001 was 1.9%, compared with 3.8% for the secondary health care centres (Figure 2).

Figure 2: Percentage of Establishment in the Palestinian Territory by Availability of Wastewater Treatment and Year
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3.3 Wastewater Treatment Type:

The percent of private health care centres in 2000 that use mechanical treatment in wastewater treatment was 40.8%, compared with 59.2% establishments use chemical treatment.  In the Governmental and non- governmental sectors, the percent of primary health care centres in 2001 that use mechanical treatment was 10.6% compared with 80.7% of the centres use the chemical treatment, and 8.7% use biological treatment.  For the secondary health care centres the results show that all the centres were using the biological treatment in the wastewater treatment. 
3.4 Reusing of Wastewater 

The percent of mining and quarrying establishment that re-use the wastewater in the Palestinian Territory was 100%, compared with 27.9% in the manufacturing establishments.  

In the construction sector there is no re-use of wastewater (Figure 3).

Figure 3: Percent Distribution of Establishments by Existence of Wastewater Reuse and Economic Activity, 2001
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3.5 Wastewater Quality:

The available data on the quality of treated wastewater in Gaza Strip in 1997 show that, the average amount of biochemical oxygen demand was 477 mg/l, this value is higher than the Jordanian Standard which is 175 mg/l, and the average amount of total nitrogen was 113 mg/l, while in the Jordanian Standards, it is 100 mg/l as maximum (Figure 4).

Figure 4: Quality of Treated and Untreated Wastewater in Gaza Strip, 1997
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3.6 Basic data about the wastewater treatment plants:

Results show that there are 8 wastewater treatment plants in the Palestinian Territory, 5 of which are in the West Bank and 3 are in Gaza Strip, data is not available for 2 out of 8 plants. The commonly used type of treatment is the biological treatment, although the treatment stages used vary from one plant to another (primary, secondary or tertiary).  The designed capacity of Gaza Strip plants are higher than that for the West Bank, it reaches in Gaza city plant 1,050 thousand cubic meter per month whereas just 30 thousand cubic meter per month in Jenin plant.  Also the influent quantities of wastewater to the plants are over the designed capacity, which decrease the efficiency of these plants.  The main sources of this influent wastewater are households, industrial, and agricultural.

3.7 The Development Projects in the Field of Wastewater Treatment:

Results show that there are 143 Palestinian Communities who claimed the need for treatment plants but there is no ready plan, however treatment plants have been under construction in 5 communities.

4.  Methodology

4.1 Introduction

The statistical data was derived from various data sources, which are either statistical surveys or administrative records. These sources cover the most important wastewater treatment indicators.  The most important data sources of the report are:

· The local community survey 1998 provides data on the estimated amounts of produced wastewater from water public networks and the development projects in the field of wastewater treatment.

· The Industrial Environmental Survey 1998 provides data about the wastewater treatment in the establishments.

· The Palestinian Water Authority provides the amounts of treated wastewater and the treatment plants in Gaza Strip.

4.2 Reference Period

Since the data of the report is gathered from many sources, there is no similar reference period for the data, the reference period for the data lies in the period 1995 to 2001.  This does not mean that the data represent a time series.

Also there isn’t a uniform geographical classification, so the data could be on the level of governorates, or regions (north, center, and south), or it could be on the level of the community.

4.3 Data Collection

This section describes the different methodologies used in the different sources, for more details the references can be seen:

Local Community Survey 1998

The target population in this survey comprises all the Palestinian communities in the West Bank and Gaza Strip. The Survey comprises all the mentioned communities whatever was the number of housing units or the population or the administrative situation. The questionnaire covered all the social and economic conditions in each community.

Industrial Environmental Survey 1998

The target population of the survey was all the establishments that are, according to ISIC, classified under mining and quarrying (C), manufacturing (D), and electricity, gas and water supplies (E). The questionnaire was designed taking into account the survey objectives, data processing and collection requirements. This questionnaire includes questions about the main source of water, methods of collecting and disposing the solid waste and the main method of wastewater disposal.  The sample is a one-stage stratified / random sample.

Health Care Centers Surveys 2000 and 2001 

The environmental questionnaire was designed in accordance with the similar country experiments and according to the international standards (WHO and UN standards) and recommendations for the most important indicators, taking into account the special situation of Palestine. So all the Palestinian Health Care Centers establishment (private, governmental, non-governmental, profit or non-profit) in the Palestinian Territory is the target population in these surveys, and the sample designed is a single-stage stratified cluster random sample. 

Environmental Economic Survey 2001

The environmental questionnaire was designed in accordance with the similar country experiences and according to international standards and recommendations for the most important indicators, taking into account the special situation of Palestine.  Many visits for economical establishments were made in order to improve the survey tools and to test the questionnaire before implementing the survey; consequently some modifications were made on the questionnaire and on the instructions following the visits.  The sample is a single-stage stratified cluster random sample. It was 2222 Palestinian economic establishments and distributed according to the economic activities and governorates.

5. Data Quality:

This section provides important notes concerning the statistical quality of the data. This includes data quality by data sources, in addition to technical notes, which should be taken into consideration, for more details the references can be seen:

5.1 Data Sources

Local Community Survey 1998 

The data were collected from the administrative records of the local communities, when there are no available administrative records; data was collected from persons aware of most the community’s conditions.  Since the data was collected from all the Palestinian communities, so there are no sampling errors. In order to reduce non-sampling errors resulted from data collection, the questionnaires were edited in the field and office, and the results show good quality of data.
The sample surveys:

These surveys include health care centers surveys 2000 and 2001, industrial environmental survey 1998, and environmental economic survey 2001.

This type of surveys assume two types of errors affect the quality of survey data; sampling and non sampling errors.  The sampling errors are measurable, however the non-sampling errors could not be determined easily due to the diversity of sources (e.g. the interviewers, respondent, editor, data entry operator... etc). However, several measures were adopted to minimize the effects of these errors, the interviewers, editors and coders had undergone intensive training and were provided with fieldwork manuals to consult when facing any problem. The data entry program was designed in a way that allows error detection and correction; this applies particularly to logical errors that might not be discovered before data entry operations.  A consistency check was also performed to assure accuracy after data entry.
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