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Preface

Wastewater statistics form an important part of environment statistics. Wastewater is considered a main source of pollution although it could form a natural resource, if properly managed.  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 statistical indicators as collected  from different sources. 
This report concentrates on the variables of wastewater, including produced quantities, methods of collection and disposal, treatment plants and development projects.

PCBS hopes that the findings of this report will form a reference for planners and decision-makers towards improving the environmental status in the Palestinian Territory.

May, 2000    

Hasan Abu-Libdeh, Ph.D.

President
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1.    Introduction:
Wastewater 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 administrative records of the Palestinian establishments, universities and the research centers as well as PCBS records (Censuses, surveys, and reports).

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

1. Wastewater disposal methods and places.

2. Wastewater treatment and quality.

3. Development projects in the field of wastewater

Concepts and Definitions:   .2

Activated Sludge
Sludge containing a high degree of active bacterial mass that is mixed with primary effluent or raw wastewater and kept in suspension by aeration and / or agitation to eliminate organic material from the wastewater after decantation, the sludge is recycled in to the a aeration tank.



Behind the green line
The Palestinian Territory occupied in 1948



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.



Gaza Strip
This region includes North of Gaza, City of Gaza, Deir Al balah, Khan Yunis & Rafah Governorates.



Groundwater
Fresh water beneath the earth surface (usually in aquifers) supplying wells and springs.  Because groundwater is a major source of drinking water, there is a growing concern over leaching of agricultural and industrial pollutants or substances from under ground storage.



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



Locality Type
Localities have been divided into three types: Urban, Rural, Camps

The term urban applies for any locality whose population amounts to 10000 persons or more. This applies to all governorates /districts centers regardless to their size. Besides it refers to all localities whose population vary from 4000 to 9999 provided they have, at least, four of the following elements: public electricity network, public water network, post office, health center with a full- time physician and a school offering a general secondary education certificate.

The term rural applies for any locality whose population is less than 4000 persons or whose population varies from 4000 to 9999 persons but lacking four of the aforementioned elements.

The term camps applies for any locality referred to as a refugee camp and administered by the United Nation Refugees and Work Agency in the Near East (U.N.R.W.A)



Sewage Lagoons
Shallow pond, usually human-made, where sunlight, bacteria and oxygen interact to help purify wastewater. The term is synonymous with sewage oxidation pond and stabilization pond 



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



Wastewater Leakage
Leakage is considered to exist if the respondent knows that there is leakage, either from the connections to the cesspit or to the net work or from the cesspit it self or the nearby net work.



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.



Water Pollution
Presence in water of harmful and objectionable material obtained from Sewers, industrial wastes and rainwater run-off-in Sufficient concentrations to make it unfit for use.



West Bank-center
This region includes Ramallah, Jericho, and Jerusalem Governorates.



West Bank-north
This region includes Tulkarm, Jenin, Nablus, Qalqilya, Salfit and Tubas Governorates



West Bank-south
This region includes Hebron and Bethlehem Governorates.



3.   Main Findings:

This section presents the main findings of the report, including the main indicators of the wastewater statistics in the Palestinian Territory.

3.1 Amounts of produced wastewater
The results show that the estimated amount of wastewater produced in the Palestinian Communities, (except in Jerusalem), that are connected to public water network was 5.96 million cubic meters per month (MCM/ month), distributed into 2.81 MCM/month in the West Bank and 3.14 MCM/ month in Gaza Strip.

3.2 Wastewater Disposal Methods

There are two main methods for the wastewater disposal in the Palestinian Territory, sewage networks and cesspits.

Figure 1: Percentage of Housing Units that are connected to the Sewage Network by Type of Locality and Region, 1997
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3.2.1 Sewage Networks

Results show that the percentage of housing units connected to the sewage network in the Palestinian Territory is 33.3% in 1997, of which 24.5% in the West Bank and 50.4% in Gaza Strip. This percentage differs according to the type of locality in the Palestinian Territory, as in urban areas and camps it reaches 45.0% and 59.5% respectively, although it is 1.8% in the rural areas.  (Figure 1)



Figure 2: Percentage of Households that are connected to the Sewage Network by Type of Locality and Region, 1997



Results show that the percentage of housing units connected to the sewage network in the Palestinian Territory is 33.3% in 1997, of which 24.5% in the West Bank and 50.4% in Gaza Strip. This percentage differs according to the type of locality in the Palestinian Territory, as in urban areas and camps it reaches 45.0% and 59.5% respectively, although it is 1.8% in the rural areas.  (Figure 2).
 

 Figure 3: Number of Communities connected to Sewage Network by Year and Region 
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Results show that 49.6% of the industrial establishments are connected to the sewage network, however this Percentage depends on the industrial activity, as it forms 51.3% in manufacturing establishments, while it is only 0.7% in mining and quarrying establishments. 

The number of communities that are connected to sewage 455

Figure 4: Percentage of Housing Units that Use Cesspits by Type of Locality and Region, 1997
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network has increased from 26 communities in 1994 to 41 communities in 1998.    (Figure 3).
Closed pipes have to be used to transport the sewage of 25 communities in the Palestinian Territory in 1994, of which 18 are in the West Bank.

3.2.2. Cesspits

The percentage of the housing units that use cesspits in the Palestinian Territory was 64.1%

Figure 5: Percentage of Households that Use Cesspits by Type of Locality and Region, 1997
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64.1% in 1997. This percentage is 72.5% in the West Bank and 47.8% in Gaza Strip. It varies according to the type of locality, where it forms 53.7% in urban areas and 39.1% in camps while it is 92.9% in rural areas      (Figure 4).

The percentage of the housing units that use cesspits in the Palestinian Territory was 64.1% in 1997. This percentage is 72.5% in the West Bank and 47.8% in Gaza Strip. It varies according to the type of locality, where it forms 53.7% in urban areas and 39.1% in camps while it is 

39.1% in camps while it is 92.9% in rural areas (Figure 5). There are 32.5% of the households in the Palestinian Territory that have a cesspit and a domestic water well, most of these are in the West Bank. There are 14.9% of the households where the water well is located at a lower position than the cesspit, while 59.9% of the households have the water well at a distance less than 30 meters from the cesspit.  It was found that 55.5% of the households that use cesspits pump them out many times a year, while 21.6% of the households do empty their cesspits once a year.  Regarding the industrial sector, results show that 43.3% of the industrial establishments use cesspits. This percentage varies by the type of activity, as it is 44.0% for the manufacturing establishments and 36.4% for the quarrying and mining establishments.

Figure 6: Number of Communities that Use Cesspits by Year and Region   


[image: image6.wmf]274

117

205

31

257

115

189

31

0

50

100

150

200

250

300

West Bank-

North

West Bank-

Center

West Bank-

South

Gaza Strip

Number of communities

1994

1998


The number of communities that use cesspits in the Palestinian Territory has decreased from 1994 to 1998 by 35 communities (Figure 6).
3.3 Wastewater Disposal    Location

The results show that in 1994, there were 489 communities dispose their wastewater in wadis or beside roads. This number  increased to 532 communities in 1998, where 518 

Figure 7: Number of  Communities by Wastewater Disposal Location and Year 
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1998, where 518 of them dispose more than 50% of the wastewater in wadis. There are 137 communities located at a distance of less than 1 km from these wadis. (Figure 7).

3.4 Health and  Environmental Effects of the Sewage Disposal Location 

The wastewater of the Israeli settlements affects 157 Palestinian communities, of which 149 are in the West Bank and 8 in Gaza Strip.

 Figure 8: Percentage of Communities by Health and  Environmental Effects of the Sewage Disposal Location, 1998 
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This wastewater forms a source of insects for 423 communities, where 422 of them considered such wastewater as a source of bad smell.  It is also considered to be the source of epidemics for 340 Palestinian communities.

The results show that 92.1% of the Palestinian households in 1998 did not have wastewater leakage outside the house.  

   3.5Wastewater Treatment and Quality 

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. The commonly used type of treatment is the biological treatment, although the system used varies from one plant to another.  The most common systems are formed of aerated lagoons, stabilization ponds, trickling filter and activated sludge. The efficiency of Gaza Strip plants is higher than that for the West Bank, as it approaches 70.0% in Beit Lahia, while it is only 15.0% in the Toulkarm plant. However the Jenin plant is not operating.

Results show that only 2.7% of the industrial establishments in the Palestinian Territory treat its wastewater, 3.4% in the West Bank and 0.9% in Gaza Strip. This Percentage varies according to the industrial activity, as it reaches 12.4% for the quarrying and mining establishments and 2.6% only for the manufacturing establishments. 

Figure 9: Quality of Treated and Untreated Wastewater in Gaza Strip, 1997 
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The available data on the quality of treated wastewater in Gaza Strip in 1997 shows that, the average amount of biochemical oxygen demand was 477 mg/l, this value is higher than the Jordanian Standards  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 9).

3.6 The Development Projects in the Field of Wastewater 

Results show that there are 493 communities who claimed the need for sewage network but there is no plan. However, sewage networks have been under construction in 13 communities.  There are 143 Palestinian Communities who claimed the need for treatment plants but there is no plan, however treatment plants have been under construction in 5 communities.

4. Methodology

This section describes the methodology that was followed in preparing this report.

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 indicators such as quantities of produced wastewater, wastewater disposal methods and locations, wastewater treatment and the development projects in the field of wastewater.  The most important data sources of the report are:

 The local community surveys for the years 1994 and 1998 provide data on the number of communities by the wastewater disposal methods and locations, and the estimated amounts of produced wastewater from water public networks and the development projects in the field of wastewater and the environmental and health effects of the disposal locations.

 The Population, Housing, and Establishment Census 1997, The Household Environmental Survey 1998, The Palestinian Expenditure and Consumption Survey (1996-1998), and The Demographic Survey 1995, provide data on the Palestinian households wastewater disposal methods by different indicators

 The Industrial Environmental Survey 1998, provides data about the wastewater disposal methods and 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 1994 to 1998.  This does not mean that the data represent a time series, but some data refer to 1994, other data refer to 1995 and so on.

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 cities.

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 Surveys 1994 and 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. This questionnaire didn’t allow for two answers to the same question, where as the questionnaire of the same survey which was implemented in 1998 allowed that.

In order to compare the data of the two surveys, several improvements were made on the 1994 survey database, the communities were re-classified to fit with the 1997 framework. In the case of small communities that were considered part of the larger community in 1994, they were separated and given the same data as the larger ones, except for some indicators as the year of wastewater network connection which was taken from the local community survey that was implemented in 1998.

Some data of 1994 survey was treated according to the indicator, for example the questionnaire and consequently the data do not enable determining the number of communities by the wastewater disposal location, but enable determining the number of communities by disposal location of the wastewater transported by tanks and those for the transported by network, the one community could be counted in the two cases.  so, in order to compute communities by wastewater disposal location the data was compared and edited in the database to avoid double counting of one community.

A similar methodology was followed for the survey implemented in 1998 except, in designing the questionnaire. The questionnaire was designed to allow more than one answer for some questions.  The total number of communities for some tables was more than 708.

Household Environmental Survey 1998

The questionnaire was designed according to the international standards, taking into account the peculierities of the Palestinian community. The target population comprised all the Palestinian households living in the West Bank and Gaza Strip. The sample of the survey is a two-stage stratified cluster random sample. The size of the sample is 3411 households. 

Population, Housing, and Establishment Census 1997

It was implemented by the Palestinian Central Bureau of Statistics in 1997, it provides data on all the population housing and establishments.  The census is based on the whole counting, not the sampling method. The main tool of the census was a questionnaire that was designed according to the international standards.

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.

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 Surveys 1994 and 1998 

The data were collected from the administrative records, 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 nonsampling errors resulted from data collection, the questionnaires were edited in the field and office, and the results show good quality of data.
Household Environmental Survey 1998

Two types of errors affect the quality of such data; sampling and non sampling errors.  The sampling errors are measurable and they are acceptable.  The non-sampling errors are difficult to be measured, due to the diversity of sources (e.g. the interviewers, respondent, editor, coders, data entry operator... etc).

However, to minimize non sampling errors, the interviewers, editors and coders were trained intensively.  The data entry programs were designed in a way that allows error detection and correction. This is applicable to logical errors that might not be discovered before data entry operations.

Population, Housing, and establishment Census 1997

This census is considered an important source in providing data about population and their living conditions and demographic, social, educational, economical, health and other characteristics. Since the census is not based on sampling method, so sampling errors are not found in the census, the second type of errors which are the nonsampling errors are minimum due to the good training and supervision, so the data obtained from this census are of high quality.

Industrial Environmental Survey 1998

The data was collected from the establishment’s director or manager, where these data was derived from the information declared by the respondent and did not rely on the administrative records of the establishment.

Following some comments on the data quality of this survey:

 In some tables it will be noticed that there is a slash (-) in front of some economic activities. This refers to the case that the number of observations is less than ten, and hence the distribution of establishment by economic activity can not be published due to data quality issues.

 There might be minor differences between the totals among tables, which refers to the rounding resulted during the data processing stage.

5.2 Technical Notes  

 In the data for sources other than the Palestinian Central Bureau of Statistics (PCBS), the communities are not classified according to the census-1997 framework, and therefore there are differences in the number of communities in the different sources.

 Data on Gaza Strip governorates were obtained from the Palestinian Water Authority. However this data is not complete.

 There is a difference in the percentage of households regarding disposal by cesspits as resulted from the census (Table 4), from those resulted from the household environmental survey (Table 6), due to the sampling error, knowing that the census was implemented in the end of 1997, whereas the environmental survey in 1998. 

 In the Local Community Survey 1994, (Table 12), data of wastewater disposal method, includes “others” for some tables.  This means public cesspit and else, but  the  same word “others” for the Local Community Survey 1998  means sewage opened network, open channels without network, etc.

 For the data obtained from the Local Community Survey 1994, the database of the survey was adjusted and the communities were reclassified to meet the census 1997 framework. Accordingly, the number of communities in the 1994 database was increased from 532 to 686, where small communities that have been included as part of larger ones in the 1994 framework are considered as independent communities in the 1997 framework.  This adjustment caused some inaccuracy in the data for some indicators.  This was corrected for some important cases as for the presence of sewage network for the separated communities in 1994. This was corrected by checking the year of the sewage network connection in the data of the local community survey 1998.
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