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Preface

Solid waste statistics form an important part of environment statistics. Solid waste are considered 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 solid waste 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 solid waste statistical indicators as collected from different sources. 

This report concentrates on the variables of solid waste, including produced quantities, methods of collection and disposal, treatment methods 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.

December, 2001 

Hasan Abu-Libdeh, Ph.D. 



            President
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Summary

1.    Introduction:
Solid waste statistical data has increasingly drawn world attention.  Such data form the basics towards policy making and legislation, aiming at reducing the effect of solid waste 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 solid waste status in the Palestinian Territory, and mainly on the following issues:

1. Solid waste collecting services.

2. Produced quantities of solid waste and solid waste components.

3. Solid waste disposal methods and places.

4. Health and environmental effects resulting from solid waste disposal places.  

2.   Concepts and Definitions:   

Chemical Disinfections:
Chemicals used for effective killing of all organisms capable of causing infectious diseases.



Chemical Waste: 
May be hazardous – toxic, corrosive, flammable, reactive or genotoxic (capable of altering genetic material), or non-hazardous.

 

Clinical Waste

(Medical):
Any waste coming out of medical care provided in hospitals or other medical care establishments. However the definition does not include medical waste resulting from medical care at home.

   

Disinfection: 
Effective killing by chemical and physical processes of all organisms capable of causing infectious diseases. 



Dumping Sites:
Site used to dispose of solid wastes without environmental control.



Environmental Effect:
Result of environmental impacts on human health and welfare. The term is also used synonymously with environmental impact.

 

Establishment:
An enterprise or Partyyy of an enterprise in which one group of goods and services is produced (with the possibility of having secondary activities).



General Waste:
All non hazardous waste, similar in nature to domestic waste.

 

Hospital Waste: 
Waste coming out of hospitals.  Such waste is around 85 % non–hazardous, around 10 % are infectious, around 5% non-infectious but hazardous.  

 

Household:
One or group of persons living together who make common provision for food or other essentials for living.  Households members may be related, unrelated or a combination of both.


Household Waste:
Waste material usually generated in the residential environment.  Waste with similar characteristics may be generated in other economic activities and can thus be treated and disposed together with household waste.



Households without

solid waste collection 

service:
The households that are not receiving the solid waste collection service from any of the Partyyys, the local authority or UNRW or the private contractor and dispose of waste by themselves, or by themselves beside another Partyyy, these households are considered non-served households.



Incineration (Dry Thermal Disinfection):
Controlled burning of solid, liquid or gaseous waste materials at high temperatures.



Infectious Waste: 
All kinds of waste, which may transmit viral, bacterial or parasitic diseases to human beings.  It includes infectious animal waste from laboratories, slaughter- houses, veterinary practices and so on.   

  

Irradiation: 
Use of radiation (X rays, or gamma rays) for effective killing of all organisms capable of causing infectious diseases.

   

Local Authority:
It’s a government authorized by one of the ministries to have competence for providing public services, and handling all the community affairs.



Mechanical Treatment (of Medical waste): 
Crush, break, cut or otherwise damage of sharps prior to treatment.



Open Burning:
Out door burning of waste such as lumber, scrapped cars, textiles, and so forth.

 

Solid Waste:
Useless and sometimes hazardous material with law: liquid content. Solid waste includes municipal garbage, industrial and commercial waste, sewage sludge, wastes resulting from agricultural and animal husbandry operations and other connected activities, demolition wastes and mining residue.



Solid Waste Burning:
Out door burning of wastes such as lumber, textile and so forth.



Solid Waste Disposal:
Ultimate deposition or placement of refuse that is not salvaged or recycled. 



Waste Collection:

Collection or transport of waste to the place of treatment or discharge by municipal services or similar institutions, or by public or private corporations, specialized enterprises or general government.



Pharmaceutical   Waste: 
This includes pharmaceutical products. Drugs and chemicals, which have been returned from wards, have been spilled or soiled, are out of date or contaminated, or are to be discarded for any reason. 

   

Radioactive Waste: 
Material that contains or is contaminated with radionuclides at concentrations greater than those established as “exempt” by the competent authorities.  To avoid persistent harmful effects, long–term storage is necessary, for which purpose so–called “isotope cemeteries” and abandoned quarries are used.



Sharps:
Any item that could cause a cut or puncture (especially needles and blades).



Sewage Network:
System of collectors, pipelines, conduits and pumps to evacuate wastewater (rainwater, domestic and other wastewater) from any of the location paces generation either to municipal sewage treatment plant or to a location place where wastewater is discharged.



3. Main Findings:

3.1    Solid Waste Collection Service:
3.1.1  Availability of Solid Waste Collection Service:

The number of communities that have solid waste collection service was 354 localities, and it was 320, and 34 localities in the West Bank and Gaza Strip respectivly, while the number of communities that have not solid waste collection service was 332 localities in 1998.  Whereas the percent of households served by solid waste collection service reach to 72% in 1998 and increased to 75.1% in 1999.  Also there is approximately 53.1% of industrial establishments acquire solid waste collection service from local authority in 1998, distributed into 46.5% in the West Bank and 69.7% in Gaza Strip.
Figure 1: Percent Distribution of Households by Availability of Solid Waste Collection Service and Region, 1999 
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3.1.2   Party Responsible for Solid Waste Collection Service:
The local Authorities provide the service of solid waste collection in 1998 to 256 localities, distributed as 240 localities in the West Bank and 16 localities in Gaza Strip.  And the number of localities served by other Partyyys decreased to 98 localities distributed as 80 localities in the West Bank and 18 localities in Gaza Strip.


Figure 2: Distribution of Local Communities by the Party Responsible for Solid Waste Collection, 1998 
[image: image3.wmf]0

50

100

150

200

250

300

350

There is no service

Local Authority

Others

(

The part collecting solid waste

)

1998



The most important party of solid waste collection was the local authority which serve 63.9% of households, whereas 20.4% of households dispose their waste by a household member, and UNRWA is responsible for collection of waste for 10.0% of households in Palestinian Territory, also the private cotractor serve 1.2% of the households in the Palestinian Territory.
Figure 3: Percent Distribution of Households by the Party Responsible for Solid Waste Collection, 1998 
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For the industrial sector in the 1998, the local authority collects the solid waste from 38.6% of the industrial establishments, whereas 46.9% of establishments dispose the solid waste by itself, and 14.5% of establishments dispose the  solid waste by both itself and the local authority. In the private medical sector the local authority transfers the waste to the final disposal site in 78.6% of the medical establishments in the Palestinian Territory in 2000.
Figure 4: Percent Distribution of Industrial Establishments by Solid Waste Disposal Party, 1998 
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3.1.3   Means of Solid Waste Collection
The mean used to collect solid waste in the 1998 was tractor in 206 localities, special garbage vehicle in 136 localities, and 12 localities use other means. 
3.1.4   Periodicity of Solid Waste Collection 

The periodicity of solid waste collection in the 1998 was daily in 120 localities, once a week in 44 localities, more than once a week in 187 localities, and one time per two weeks or more in 3 localities. The periodicity of waste collection in 1999 is less than three times a week for 57.6% of households in four to six times a week for 41.4%.


Figure 5: Distribution of Local Communities by Periodicity of Solid Waste Collection, 1998
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In the industrial sector the percent of establishments that collect solid waste less than or equal three times a week was 42.2%, and 12.6% of the establishments collect solid waste more than 6 times a week in 1998.  Also for the medical sector the waste collection periodicity was (1-5)  times a week for 58.6%, and  (6-10) times a week for 40.2%.

3.2       Produced Solid Waste:
3.2.1   Quantities of Produced Solid Waste:
The total daily produced quantity of household waste in 1999 is estimated to be 1,433 tons.  And the average daily quantity of produced household waste per capita was 0.8 kg, and 2.9 kg for the household unit. In the industrial sector in 1998, approximate monthly quantity of most important produced solid waste of industrial establishments outgoing from quarrying and mining establishments cccdd hhnnhh 
Figure 6: Average Daily Quantity of Solid Waste per Capita and Household by Region, 1999
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is 255 tons, and 2 tons for the manufacturing.  But in the private medical establishments in 2000, the monthly quantity of waste produced from the hospital activities was estimated about 378 tons, 35.6 tons from medical and dental practice activities, and 17.9 tons from other human health activities, the quantity of separated waste by type of waste was 17,443 kg from general waste, 1,736 kg and 3 litter from infectious waste, 271 kg and 1,373 litter from chemical, pharmaceutical and non-radioactive waste, 53 kg and 980 litter from radioactive waste, 5,559 litter and 3,473 kg from sharp wastes, and 156 kg from other waste.

3.2.2   Solid Waste Components:
In 1999 Food waste is considered the most important component of household waste for 68.2% of households, about 15.9% of households reported that baby nabs is the most important component, Paper and cartoon is considered the second most important component of solid waste for 49.3% of households, while it is food waste for 21.9%.  While in the  industrial sector stones and gravel constitute 88.1% of the solid waste components of quarrying and mining in the Palestinian Territory in 1998, while food waste constitute the highest percentage of the manufacturing solid waste components which is 16.6%.
Figure 7: Percent Distribution of Households by the Most Important Component of Solid Waste, 1998
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In medical sector 42.9% of the establishments that perform separation do separate sharp waste, 30.4% of establishments separate general waste, 20.6% of establishments separate infectious waste, 4.2% of establishments separate chemical, pharmaceutical and non-radioactive wastes, and 1.5% of establishments separate radioactive waste.

3.3      Solid Waste Disposal: 

3.3.1   Treatment of Solid Waste Before Final Disposal: 
The percentage of the establishments that treat its solid waste in the Palestinian Territory in 1998 is about 5.6% by separation or adding materials, while 94.4% of establishments have no treatment for its solid waste. But for the mining and quarrying establishments, about 22.0% treat its solid waste component to about 5.0% of the manufacturing establishments treat its solid waste in the Palestinian Territory. 
Figure 8: Percent Distribution of Industrial Establishments by Presence of Solid Waste Treatment Before Final Disposal, 1998
[image: image9.wmf]0

%

20

%

40

%

60

%

80

%

100

%

Treatment

No treatment

التوزيع النسبي 



Whereas in the private medical sector in 2000 the percentage of the private medical establishments in the Palestinian Territory that do perform treatment of medical waste is about 12.2%, and the most important treatment method is the open burning in 50.8% of the private medical establishments, and 42.6% of establishments use disinfection, of those establishments that use disinfections, 55.6% use chemical disinfection and 44.4% use thermal disinfection, general waste is treated hmmmmmmmmmfhg
Figure 9: Percent Distribution of Private Medical Establishments by the Medical Waste Treatment Method, 2000
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waste is treated by disinfection in 40.6% of the establishments that use disinfection, while 22.1% of the establishments treat the chemical pharmaceutical and non-radioactive waste also using the disinfection method.

3.3.2  Solid Waste Disposal Places (Dumping Sites):
In 1994 the number of local communities which use dumping site for solid waste disposal was 303 dumping sites, whereas the ownership of those dumping sites distributed as 19 communities were using dumping sites owned by local authority, 79 communities use rented dumping sites, and 205 communities use dumping sites owned by others, while in 1999 number of local communities which use dump for solid waste disposal was 351. The estimated area of the dumping sites  was 1,018 thousand square meter.  
Figure 10: Distribution of Dumping Sites by Number of Dumping Sites and Region, 1998
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The sites of dumping sites also varied by its farness from nearest housing area where the distance between locality and dump for 131 localities was 1 kilometer or less, between 1 – 2 kilometers for 146 localities, between  2 – 3 kilometers for 34 localities.

3.3.3   Solid Waste Disposal Methods:
In 1998 the number of local communities that use burning for disposal of solid waste was 249 localities dispose their solid waste by burning, 70 localities dispose solid waste   by   burial, and 103 localities  dispose solid  waste by  other methods.  But the periodicity of solid waste burning was once a day in 118 localities, once a week kjjjhhhhhljjlkj
Figure 11: Distribution of Local Communities by Solid Waste Disposal Method, 1998 
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in 47 localities, more than once a week in 62 localities, once every two weeks in 8 localities, once each month in 18 localities, for the localities that have solid waste collection service in 1998. 

In the household sector in 1999, the percent of households that use burning and throwing waste in the nearest container were 45.7% and 46.3% respectivly.  But for industrial sector, in 1998, data show that the highest percentage of non–served establishments in the Palestinian Territory which dispose their solid waste by themselves through throwing them into a dumping site is about 40%, while the percentage of establishments that reuse the waste in whole Palestinian Territory is 6%.  

3.4 Health and Environmental Effects Resulted from Solid Waste Disposal Places:

The solid waste disposal places in the Palestinian Territory in 1998 form source of bad smells for 199 localities, source of epidemic for 148 localities, source of insects for 203 localities, and other health and environmental effects for 21 localities, and their were 332 localities have no solid waste collection service.
Figure 12: Distribution of Local Communities by Health and Environmental Effects of the Dumping sites on the Neighboring Residential Areas, 1998 
[image: image13.wmf]0

50

100

150

200

250

300

350

 

no service

Source of bad smells

Source of insects

Source of epidmic

Other

(

Health and environmental effects

)

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 that are statistical surveys.  These sources cover the most important solid waste indicators such as solid waste collecting services, quantities and components of produced solid waste, solid waste disposal methods, solid waste dumping sites and its health and environmental effects.

The most important data sources of the report are: 

 The local community survey for the years 1998 that provide data on the number of communities by the availability and Partyyys responsible for providing solid waste collection services, solid waste disposal methods and locations, and the environmental and health effects of the disposal locations.

 The household environmental surveys for the years 1998 and 1999 provide data on the distribution of household by availability of solid waste collection services and its methods and periodicity, estimated amounts of produced solid waste and its components, and solid waste disposal methods.   

 The Industrial Environmental Survey 1998, provides data about the industrial solid wastes estimated amounts and its components, treatment and disposal methods in the establishments, and Partyyys responsible for treatment and disposal. 

 The Medical Environmental Survey 2000 provides data about medical wastes, quantities and components, methods of treatment, methods of final disposal, and Partyyys responsible for providing this service.   

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 1998 to 2000.  

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

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.  
Household Environmental Surveys 1998 and 1999:

The questionnaire was designed according to the international standards, taking into account the special characteristics 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 was in 3411 households in 1998 while reached to 4062 households in 1999. 

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.

Medical Environmental Survey 2000 :

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 private national services establishment in the Palestinian Territory whether profit or non-profit are the target population in this survey, and the sample designed is a single-stage stratified cluster random sample with size of 179 Palestinian private medical establishments. 

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.
Household Environmental Surveys 1998 and 1999:

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.

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 cannot 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.

Medical Environmental Survey 2000:

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 Partyyyicularly to logical errors that might not be discovered before data entry operations.  A consistency check was also performed to assure accuracy after data entry.

5.2 Technical Notes:

 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 Partyyy of larger ones in the 1994 framework are considered as independent communities in the 1997 framework.  

 The questionnaire of local community survey 1994 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.

 The presence of a number of localities which do not have authorities and follow other neighboring localities, and which were therefore considered as followed localities.

 The presence of localities in remote areas which have only one housing unit, in addition to the Bedouins groups were considered as localities during the census but are not present anymore.

 The difficulty of distinguishing the borders between cities and some camps in Gaza Strip.

 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.

 The presence of differences between the localities names in the census frame and the Ministry of Local Government.

 Localities inside the checkpoints.  That Partyyy of Jerusalem, which was annexed by Israel in 1967. It was difficult to get accurate and comprehensive data about these localities, and since it follows the Jerusalem municipality, they were all considered as one locality.

 The data on the solid waste amounts were estimated by the one who has been questioned which might affect the accuracy of the data.

 In some tables, which its source is industrial environmental survey, 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 cannot 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.

.

 Some of the indicators of this survey were measured by other surveys conducted by the Palestinian Central Bureau of Statistics. When the results are compared together there was small differences due to the different methodologies and samples, and the measurement tools.

 The number of households in the sample of  Household Environment Survey 1998 differs from that for Household Environment Survey 1999.  Also there is a difference in the number of households in the sample in the tables of  Household Environment Survey Report 1998,  so we reported the number of households that have the indicaters value.
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