


1
The Status of the Palestinian Environment

9

Hazardous Waste Management

9.1 Introduction

Hazardous waste is any waste that, because of its quantity or characteristics, may pose a 
threat to human health and/or the environment. Waste that exhibits specific characteristics of
ignitability, corrosivity, reactivity, or toxicity must be managed as hazardous waste. Hazard-
ous waste can be generated by chemical manufacturers, pharmaceutical companies, textile 
industries, mechanics, and hospitals. The waste generated by these businesses/institutions 
may exhibit one or more of the characteristics attributed to hazardous waste and thus promote 
safe management.  Besides industrial and commercial waste, many household wastes are also 
hazardous.

As a result of a complete lack of hazardous waste management in the Occupied Palestinian 
Territory (OPT), there is little known as to the quantity and types of hazardous waste directly 
affecting the environment. There is nothing even approaching an accurate estimate as to the 
amount of hazardous waste generated by Palestinian industrial establishments, medical care 
centers and hospitals, as well as from the domestic and agricultural sectors. The amount of 
hazardous waste in the West Bank has been estimated at 2,500 tons/yr (EQA, 2002a), and the 
true amount is likely to be much higher.

9.2 Status of Hazardous Waste  

9.2.1 Industrial Waste

Hazardous waste can be produced from different industrial activates in the OPT. According to 
the Palestinian Central Bureau of Statistics (PCBS), the total number of the industries in the 
West Bank and Gaza Strip was 6808 for the year 2004 (Table 9.1). 

Table 9.1:  Total number of  industries in the West Bank and Gaza Strip

Type of Industry
Total Number of Industries

West Bank Gaza Strip
  Food and beverages 1801 520
 Textiles 218 51
 Leather; Tanning bags 288 39
 Wood and its products 282 290
 Publishing, printing and reproduction 200 82
 Rubber and plastic 87 70
 Non-metallic products 1348 504
 Chemicals 25 2
  Basic Metals 16 7
 Construction 329 375
 Paints 8 3
 Quarrying & stone cutting 209 2
 Paper and its products 42 10
 Total 4853 1955
Source: PCBS, 2004

In the OPT, industrial waste is managed together with municipal solid waste and, therefore, 
often mixed with non-hazardous materials. It may be taken to a designated dumping site 
via municipal solid waste collection, or alternatively dumped onto open land or into wadis,
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adjacent to such facilities. Some waste is burned on-site, as is the case with most textile and 
packaging facilities, or is stored and later transferred to dumping sites.  Most flammable waste
is openly burned at its final disposal site.  Thus, many potentially toxic materials (e.g. PVC)
are burned, releasing emissions such as dioxins and furans into the atmosphere. Only a small 
amount of Industrial waste is recycled.  Industrial wastewater, which may contain many hazard-
ous substances, is typically disposed of via the wastewater network and, hence, ends up being 
discharged into the environment without any form of treatment.  

Palestinian economical establishments produce approximately 82,000 tons of solid waste 
monthly, of which 54,800 tons are produced by industrial activities which contains hazardous 
solid waste (PCBS, 2006). The West Bank produces 61,900 tons, and 20,100 tons are produced 
in the Gaza Strip. 

There are various processing methods for managing industrial solid waste. Existing industri-
al and economical establishments solid waste management practices are limited to collection 
and dumping in uncontrolled sites. Here, burning is the main type of disposal, mechanical and 
chemical treatments may also be applied (Table 9.2). 

Table 9.2: Percentage of establishments by presence of solid waste treatment, and type of treatment
Presence of 
solid waste 
treatment

Type of treatment

Open Burning Buried
Chemical 
Treatment

Mechanical 
Treatment

Others

Economical 
Establishments * 

2.7 ** 88.5 1.1 1.6 6.3 2.5

* Economical establishments include industrial activities
**2.7 % of the total number of the economical establishments 
Source: PCBS 2006

Industrial wastewater contains different types of pollutants, most of which are hazardous to 
the environment. For example, industrial wastewater from the electroplating industry normally 
contains heavy metals such as chromium, copper and zinc. 

Huge amounts of smoke, particulates, vapours and hazardous gases are generated and emitted into 
the air from certain industries in the West Bank. Some metal factories reuse motor oil as furnace 
fuel in the recycling of scrap metal. Furthermore, the pottery industry, mainly located in the Hebron 
Governorate, uses old tires as furnace fuel. The black smoke emitted from burnt tires is hazardous 
pollutant. At the same time, the production process for the charcoal industries, mainly in Jenin 
Governorate, burns large quantities of wood and straw.   
 

The composition of industrial waste streams in the OPT is not known precisely, although some 
conclusions may be drawn by reviewing the types of industry and their potential waste (Table 
9.3). Waste disposal options depend on constituent chemicals, and the physical characteristics 
of waste, as well as the quantities involved.
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Table 9.3: Typical hazardous waste generated by the industries (ARIJ, 2007 and UNEP, 2002) 

Waste Generators Waste Type

Chemical manufacturers Strong acids and bases
Reactive wastes
Ignitable wastes
Discarded commercial chemical products

Vehicle maintenance shops Paint wastes
Ignitable wastes
Spent solvents
Acids and bases

Printing industry Photography waste with heavy metals
Heavy metal solutions
Waste inks
Spent solvents

Paper industry Ignitable wastes
Corrosive wastes
Ink wastes including solvents and metals

Construction industry Ignitable wastes
Paint wastes
Spent solvents
Strong acids and bases

Cleaning agents and cosmetic manufacturing Heavy metal dusts and sludges
Ignitable wastes
Solvents
Strong acids and bases

Furniture and wood manufacturing and refinishing Ignitable wastes                           Spent solvents
Paint wastes                                 Nitrocellulose lacquer
Thinner                                        Panel cut offs
Preservatives

Metal manufacturing Paint wastes containing heavy metals
Strong acids and bases
Cyanide wastes
Sludges containing heavy metals

Quarrying and stone cutting facilities Particulates air born pollution
Liquid and solid sludge (containing CaCO

3
)

Charcoal industry Carbon monoxide CO
Carbon dioxide CO

2

Carcinogenic polycyclic aromatic hydrocarbons PAH’s
Nitrogen oxides (NO

x
)

Textiles Organic colour
Reactive dyestuffs
Heavy metals

Olive mills Liquid waste (Zebar) with high BOD,TSS concentration
Solid waste (olive cake)

Tanneries Sulphide emissions
Decomposition of organic material
Chromium
Hexavalent chromium salts
High salt content

Paint, varnish, adhesive and resin industries Organic solvents such as ethyl benzene and halogenated aromatic 
hydrocarbons
Acids 
Heavy metals (fungicides)
Pigments
Acrylates

Food processing Solid and liquid organic effluent with high BOD
Pesticides from washing fruit and vegetables
Effluent highly saline

Shoe manufacturing Ammonia compounds
Arsenic
Boric
Phenol
Chromium
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9.2.2 Israeli Industrial Waste 

Throughout the Israeli Occupation since 1967, Israeli policies have clearly ignored 
Palestinian interests.  As an example, industries banned in Israel, due to their environmentally 
damaging potential, have been moved to the West Bank, where similar environmental laws do 
not exist. A manufacture of pesticides and fertilizers, previously in Kfar Saba (a town located in 
Israel), moved to an area near Tulkarm Governorate, utilizes dangerous chemicals (PLO, 1992). 
Israeli settlements are also reported to release quantities of hazardous waste into the 
surrounding Palestinian environment without treatment. The Barqan industrial zone, located 
in Salfit Governorate of the West Bank, reportedly releases annually an estimated 810,000
cubic meters of industrial wastewater (ARIJ, 2001a), including hazardous waste. It is 
estimated that there are approximately 160 Israeli industrial facilities in the West Bank, including
 aluminum, tanning, battery, textile dyeing, plastics, food canning, and cement plants. All these 
industries are harmful to the environment and consequently to humans, if adequate waste
treatment measures are not implemented. 

Israeli transgressions against legally binding environmental responsibilities can also be 
found in its burial of hazardous solid waste on Palestinian lands. According to the Palestinian 
Quality Environment Authority (PQEA) report in March, 2006, Israeli authorities are still 
smuggling solid waste and poisonous substances from industry inside Israel into the OPT, 
particularly into the southern part of the West Bank. The Israelis are also designating special 
waste disposal locations on Palestinian land. In 2005 there was an attempt to designate the Abu 
Shusha brick-breaker factory (near the Deir Sharaf village, northwest of the West Bank city of 
Nablus), as a waste disposal site. Furthermore, Israeli Occupation Forces (IOF) have used 
Palestinian lands for the burial of zinc, nickel, radioactive substances and industrial wastes for 
many years.  There are also fears that Israel buried nuclear materials to the east of Yatta village. 
Other nuclear radiation concerns include Israeli nuclear experiments at Al-Aqaba Gulf area and 
the use of depleted Uranium during the Al-Aqsa Intifada 2000. (EQA, 2006) 

9.2.3 Medical Waste

Medical waste comes in all forms, including solid, liquid and gas. It is generated from differ-
ent health care facilities, including medical laboratories, medical research centers, human and 
veterinary pharmaceutical factories, as well as storage areas.  It is characteristically 
heterogeneous, consisting of objects of various sizes and composed of many different 
materials. It can be divided into two categories, namely general waste and special waste. The 
general waste, forming approximately 80-85% of the total generated hospital waste, is defined
as non-hazardous waste. It is to a large extent, can be considered similar to domestic waste, it 
includes food remnants, papers, cartons, metals, plastics and glass ware. This type of waste can 
be disposed of along with general municipal waste (WHO, 1994). The special waste is com-
prised of approximately 15-20% of the total hospital waste; 95% of this waste is considered 
hazardous waste.  The special waste is predominantly generated in patient’s wards, operating 
theaters, clinics, isolated units, and microbiology and pathology laboratories. In addition, waste 
from pharmacies, blood banks, dentist clinics and veterinarian laboratories are considered 
special and hazardous (WHO, 1994). In general, most health care centers and hospitals in the 
OPT have no separation processes between general and special wastes; all types of medical 
waste are mixed and in most cases disposed of with municipal garbage without treatment.
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 The monthly estimated quantity of solid waste produced by the health care centers in the OPT 
is about 426 tons, including 288 tons in the West Bank and 138 tons in the Gaza Strip.  The total 
estimated quantity produced by the secondary health care centers in the OPT is about 121 tons 
(PCBS, environmental survey for health care centers, 2006). 

According to the 2005 report of the World Health Organization, the amount of waste generated 
from the hospitals in the OPT was estimated at:

• For small hospitals  1 kg/bed/day
• For general hospitals  2 kg/bed/day
• For educational hospitals  4 kg/bed/day

If we assume that all the OPT’s hospitals  are full and the amount of hazardous waste is around 
20% of the total waste generated in the hospitals, it can be estimated that the total hazardous 
waste generated in hospitals in the West Bank is 456 tons per year, and in the Gaza Strip 328 
tons per year.  Approximately 80% of the medical centers in the West Bank use uncontrolled 
methods for the disposal of their waste, such as dumping with the municipal waste or burning.

9.2.4 Special Waste

Special hazardous waste that is not directly linked with a type of industrial activity includes: 
Pesticides used in agriculture, polychlorinated biphenyls (PCBs) used in electrical installations, 
dioxins, asbestos used in building materials, household waste, used tyres and batteries waste.  
As an example, a total of 123 pesticides are currently used in the OPT, some of which are in-
ternationally banned or strictly regulated by the Stockholm Convention (EQA, 2003). Although 
the Palestinian Authority is not party to the Stockholm convention, the EQA’s chemical regula-
tions department prohibits the passage of internationally banned chemicals. Despite these regu-
lations, illegal chemicals still find their way into the market.  The total quantity of pesticides
used is estimated at 730 tons in the West Bank (ARIJ, 2002b). In the Gaza Strip, more than 
900 tons/yr of authorized pesticides are imported from Israel and used. On the other hand, over 
100 tonnes per year of banned or restricted pesticides are sold and used by Palestinian farmers, 
entering the Gaza Strip through unauthorized channels (EQA, 2003). 

9.3  Impacts of Hazardous Waste

Industries that produce large quantities of smoke are of a particular concern to human health 
when microscopic particulate matter is released into the atmosphere. Particles less than 10 
microns in size (known as PM

10
), may remain suspended in the atmosphere for several weeks, 

and can have the ability to penetrate deeply into the lungs and cause respiratory problems. 

Approximately 80% of medical centers in the West Bank use uncontrolled methods for the 
disposal of their waste. Disposal of infectious waste is of serious concern as regards to the 
transmission of diseases, such as AIDS and Hepatitis B and C, which can be transmitted through 
infected syringe needles. People who are particularly exposed to the risk include medical care 
and sanitary workers, who work in the handling and transportation of such waste. In most cases, 
needles are dumped directly into the municipal waste, that ends up at dumping sites. 
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Burning of medical waste in the open air is practiced by a number of medical centers in the 
OPT. This method, in most cases, does not incinerate waste efficiently. Inadequate temper-
atures do not allow certain types of contaminated waste to be completely destroyed. These 
include needles, blades, and experimental animal carcasses. Moreover, the burning of 
medical waste may pollute the air with various heavy metals, particularly cadmium and mercury, 
along with dioxins that form through burning Polyvinyl chloride (PVC) materials. Also, the ash 
produced is full of heavy metals, which may potentially contaminate groundwater. Both 
methods (disposal with the municipal waste and burning in the open air) cause extensive 
damage both to the environment and public health. 

Furthermore, the common disposal of liquid waste into the municipal network collection sys-
tem or in cesspits is of serious concern and it requires swift and effective address. There are 
many dangerous chemical pollutants in medical wastewaters. The seriousness of some pollut-
ants lies in the impossibility of removing them even after wastewater treatment. Such chemical 
compounds remain in treated wastewater disposed of in rivers and wadies or reused in irriga-
tion. Thus, these chemicals are prone to bio accumulation and may work their way into the food 
chain. There is no treatment for wastewater generated in medical care centers and hospitals. 
Chemicals used remain in the wastewater stream and are disposed of untreated to the environ-
ment. 

9.4 Outlook

Waste Minimization and Waste Recycling

Neither the Palestinian Environmental Law #7 of 1999, in any of its relevant articles (11-13), 
nor the Palestinian Environmental Strategy addressed hazardous waste generation, treatment, 
or management except in a very short and minor fashion as a part of solid waste management. 
Neither did they address any matter related to a future direction towards waste minimization 
or waste recycling.  The Palestinian Authority has to promote the establishment of facilities for 
eliminating the hazards of these wastes and recycling the bulk of hazardous wastes.

The Palestinian Authority should attach importance to the implementation of the following 
activities:
1. Establishment or adoption of a  classification system  for  hazardous  wastes. This  will 
 unify  the  definitions   regarding   name,  nature,  storage,  handling,  treatment  and/or
 disposal of such wastes.

2. Establishment of a database through carrying out field surveys, for the quantity,
 quality,  hazardous   wastes  generators, and  on   environmentally  sound  technologies   
 for waste  reduction  and  recycling, in order to  further   promote   the  prevention  and 
 reduction of the hazardous waste generation within the OPT.

3. Completing the hazardous waste management regulations.
 
4. Establishment of economic incentives to use recycled material that are 
 environmentally sound. Also, the regulations should encourage industry to treat, 
 recycle and reuse waste at the source of generation.

5. Establishing and strengthening, as  appropriate,  procedures  for  environmental impact  
 assessment. 
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6. Special medical waste, which needs special treatment, should be  defined  by  qualified
 people according to WHO’s standards.
 
7. Segregation of  waste  at  source  is a  very  important step. Each  category  of  medical  
 waste should be kept in different cloloured bags. 

8. The Ministry of Health (MoH) needs to implement  a  monitoring   system   to  control   
 all  disposal  methods  used in medical centers.

9. There should be discussion among specialists and decision makers, regarding 
 technical, economic  and  institutional  solutions,  regarding the safe disposal of 
 special medical waste. 

10. Construction of a special landfill site for toxic and hazardous waste is recommended to 
 dispose of ash generated from the incinerators.

Promoting and Strengthening International Capacities in Hazardous Waste Management

The OPT lacks the national capacity to handle and manage hazardous waste. This is due to 
many factors, including insufficient education and training programs, and deficiencies in regu-
latory frameworks. Accordingly, the Palestinian Authority should do the following:

1. Adopt regulatory measures for the  environmentally  sound  management of hazardous  
 waste, and establish an inventory list of specially controlled wastes.
2. Establish “Community Right-to-Know” to promote public awareness and information  
 programs   on  hazardous   waste.  For  each   hazardous  waste, information  (such   as 
 quantities, nature, handling procedures, disposal, treatment and any other activities 
 related  to  the  environmentally  sound  management of such waste) should be 
 publicly available.
3. Develop a network among professionals working in the area of hazardous wastes. 
 promoting and strengthening international  cooperation in  the  management of 
 transboundary movement of hazardous waste.

Promoting and Strengthening International Cooperation in the Management of Transbound-
ary Movement of Hazardous Waste

1. Establish citizen- watch  programs  to  monitor  local communities  and  to  report  any 
 illegal or suspicious transfer or dumping of hazardous waste.

2. Promote the development of control procedures  for  the  transboundary  movement  of  
 hazardous waste.

3. Adopt the Basel Convention notification procedures.

4. Promote regional agreements to prohibit the transboundary of hazardous waste.

5. Reinforce national capacities to detect and halt any illegal attempt to introduce 
 hazardous waste into the OPT.

6. Enforce a heavy penalty on the violators of illegal importers of hazardous waste. 


