
1 
 

Part one 

Final Report on 

The Development of a National Master Plan for 
Hazardous Waste Management for the Palestinian 

National Authority (PNA) 

  

 By 

  Dr Amer EL-Hamouz 

 Department of Chemical Engineering 

  An-Najah National University 

 Nablus Palestine 

 Elhamouz@yahoo.com 

 Tel +970599 557056 

 

 Submitted to 

Dr Abdulelah Al Wadaee 

 Regional Network Coordinator, Compliance Assistance Program (CAP),  

Bahreen UNEP office 

 

  

21-10-2010 



2 
 

Although every effort has been made to ensure the accuracy of the material contained in this 
report, complete accuracy cannot be guaranteed. The author does not accept any responsibility 
whatsoever for loss or damage occasioned, or claimed to have been occasioned, in part or in full as 
a consequence of any person acting or refraining from acting, as a result of a matter contained in 
this publication. All or part of this publication may be reproduced with further permission from 
EQA.  . 
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Acronyms and Abbreviations 
 

BOD  Biological Oxygen Demand 

CAS  Chemical Abstract Service 

COD  Chemical Oxygen demand 

GS  Gaza Strip 

HCF  Healthcare facility 

HCW  Healthcare waste 

HZW   Hazardous Waste 

IPPC  Integrated Pollution Prevention Control  

MoA  Ministry of Agriculture  

MoF  Ministry of Finance 

MoH  Ministry of Health 

MoHE  Ministry of Higher Education  

MoLG  Ministry of Local Government 

MoNE  Ministry of National Economy  

MoT   Ministry of Transportation 

NHWMP National Hazardous Waste Management Plan 

NMWRGL National Medical Waste Regulations and Guidelines by Law 

PCB  Polychlorinated Biphenols 

PCDD  Polychlorinated dibenzo-p-dioxins 

PFI  Palestinian Federation of Industries  

PIEFZA  Palestinian Industrial Estates and Free Zone Authority  
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PIU  Palestinian Industrial Union 

PENRA  Palestinian Energy and National Resources Authority  

POt  Palestinian Occupied Territory 

PSI  Palestinian Standards Institution  

PWA  Palestinian Water Authority, PWA 

TDS  Total Dissolves Solids 

UNEP  United Nations Environment Program 

WB  West Bank 
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Glossary 
 

Action Plan 
A detailed plan identifying corrective actions, means, responsibilities, resources and time 
frame for remedial. 

Corrosive 
Substance or waste that causes destruction of, or damage to materials or living tissues 
on contact by chemical action. 

Cleaner Production 
A precautionary approach which includes the goal of preventing the amount of generated 
hazardous waste. Minimizing the amount of hazardous waste produced would be one of 
the objectives of a cleaner production program 

Environment 
The physical factors of the surroundings of human beings including the land, water, 
atmosphere, climate, sound, odors, tastes; the biological factors of animals and plants 
and the social factor of aesthetics. 

Explosive 
Solid or liquid substance or waste which is in itself capable by chemical reaction of 
producing gas at such a temperature and pressure and at such speed as to cause 
damage to the surroundings. 

Flammable  A non-explosive material that is capable of producing fire as a result of friction, heat 
retained from production or which, if ignited, produces a serious transportation hazard. 

Flammable liquid Liquids with a flash point below 61°C 

Ignitable 
A liquid, which has a flash point of less than 60°C. It is capable of causing fire through 
friction or absorption of moisture, or can undergo spontaneous chemical change, which 
can result in vigorous and persistent burning under standard temperature and pressure. 

Infectious 
Bio-hazardous, which have qualities that may cause infection. It contains pathogens, 
including bacteria, viruses, rickettsiae, parasites, fungi or recombinant micro-organisms 
that are known, or reasonably expected, to cause infectious disease in humans and 
animals that are exposed to them. 

Irritant It is a chemical, which may cause reversible inflammation on contact. 

Management Effective control of activities involving waste materials. Cradle-to-grave management 
involves the supervision of all phases in the life cycle of a waste material. 

Material Safety Data 
Sheet (MSDS) 

MSDS is a very widely used abbreviation for Material Safety Data Sheet. It contains 
details of the hazards associated with a chemical, and gives information on its safe use. 

Minimization 
Actions to avoid / reduce or in other ways diminish the hazardous waste at their source. 
Recycling is not a minimization technique but is often included in such programs for 
practical reasons. 

Oxidizer A material, which is in itself not combustible, may cause or contribute to the combustion 
of other material generally by yielding oxygen. 
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Pesticides 
Generally addressing plant treatment products used to protect plants against diseases. 
Includes antibacterial and antifungal products and often herbicides as well. May 
eventually include non-agricultural uses of antimicrobials.  

Pollutant Any undesirable solid, liquid, or gaseous matter in a gaseous, liquid or solid medium. 

Polluter’s pay principle The polluter pays principle means that the polluter should bear the full cost of the 
consequences of their actions 

Poisonous A substance that adversely affects one's health by causing injury, illness, or death. 
These are often marked with skull and crossbones. 

Proximity principles and 
self sufficiency 

Means that waste should be treated or disposed of as near as possible to the point 
where it arises. Industrial premises should recognize that proper management of the 
waste they produce is an issue with which they themselves must deal with 

Radioactive 
Radioactive substance means a radionuclide or mixture of radionuclides, either alone or 
in chemical combination with other elements. 
 
 

Reactive 
A material that is normally unstable and undergoes violent chemical change without 
detonating, can react violently with water to form Potentially explosive mixtures or can 
generate dangerous or possibly toxic gases, vapors or fumes in a quantity sufficient to 
present a danger to public safety, health or welfare or to the environment. 

Recycling The retrieval of materials or products either for re-use in their original form, or for re-
processing into products of similar composition. 

Segregation Taking action to prevent the mixing of chemically unrelated or incompatible materials in 
the same container. 

Sustainable Development Using resources more efficiently,  reducing the amount of waste produced and where 
waste is generated, dealing with it in such a way that will help to achieve the goal of 
sustainable development. 

Toxic Any substance producing a harmful effect on living organisms by physical contact, 
ingestion or inhalation. 

Waste Any matter prescribed to be waste under national legislation, any material listed as waste 
in appropriate schedules, and in general, any surplus or reject material that is no longer 
useful and which is to be disposed of. 
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Preface 
It is my pleasure to present to you the National Hazardous Waste Management Plan 2010-2013, 
NHWMP, for the Palestinian Occupied Territories, POt. The NHWMP is the first step to improve the 
problematic and inadequate HZW management situation in POt and on the long term to fulfill the 
requirements of the neighborhood countries rules and regulations on HZW management and 
harmonization with international conventions.  This report and its findings are based on field work 
carried out by a National Expert and national team.   

The NHWMP is statutory document prepared in accordance with the Palestinian Authority 
Environmental Law 1999. It is also a translation of articles 11 to 13 of the Environmental law 1999. 

 In this initial stage, the NHWMP focuses on data inventory of HZW and the current practices of HZW 
management environment aiming at finding practical ways to find acceptable and financial affordable 
solution to hot spots and urgent issues.  

It is clear that a clean and safe environment is a responsibility of all of us. Therefore, the EQA will 
establish a close co-operation with all stakeholders involved, in particular with the MoH, MoLG , MoNE  
and other governmental, non governmental and private sector listed in the report in order to achieve 
successful implementation of the plan. The main actions of the NHWMP are directed to the 
improvement of the weak standard for handling of HZW in the POt, in particular the problems of 
environmentally unsafe disposing of HZW at municipal sites and other dumpsites which do not meet any 
environmental standards and need urgent improvement. 

In order to realize the required improvement in the coming years, it is important that the recently 
adopted solid waste management strategy will be taken seriously. In this respect an enforcement of 
solid and HZW management department at the EQA will be in action by the third quarter of 2010. 
Through this unit all national municipal and other HZW plans and activities for implementing the 
NHWMP from 2010-2013 will be reviewed, coordinated and stimulated.  Clear guidelines in terms of 
facilities inspection and regulation enforcement for improving HZW management will be performed.  In 
the end it may happen that critical issues will have to be enforced by applying special taxes and fines or 
penalties for those who do not obliged with HZW regulations.  To this end, the EQA intends to 
significantly increase the capacity and capabilities of the inspection department, on national as well as 
on local level. In the NHWMP 2010-2013 adequate solution for the management of industrial and 
medical HZW is aimed at. It is planned that national systems for handling and disposing these HZW will 
be established in the coming period.  Designation of responsibilities of all stakeholders involves are well 
presented. All relevant stakeholders were informed of their responsibilities and the implementation 
programs prepared for this purpose as they were being formulated and many made submissions and 
suggestions during the consultation period.  
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It must be clear that for all planned actions and improvements, significant investments will have to be 
allocated and that needs a secure fund. Part of these costs has to be paid by the polluter from industrial 
enterprises, households and others and this is not to be considered as obstacles for implementing the 
plan.  In addition to these costs, the closure of random dumpsites, non sanitary landfills and industrial 
“hot-spot” will require prepared programs and investment. Financing of these activities will have to be 
secured through intensive donor coordination and cooperation, supported by local co financing to be 
made available.  

The EQA hopes that the NHWMP 2010-2013 will be a starting point for the urgently needed 
improvement of the HZW management situation in the OPt and welcomes any feedbacks or comments 
concerning the successful and the practical implementation.  

Accordingly, on behalf of his Excellency Dr. Yousef Abu-Safieh, Chairman of Environment Quality 
Authority (EQA) and all staff at EQA would like to thank Mr. Achim Steiner, the United Nations Under – 
Secretary General, Executive Director of the UNEP and Dr. Habib Al-Habar, The Regional Network 
director of the Regional office for West Asia (ROWA). Special thanks is due to Dr Abdulelah Al Wadaee, 
Regional Network Coordinator, Compliance Assistance Program (CAP) and his staff at Bahreen UNEP 
office for their support and financing this outcomes.  Special thanks are also due to our National 
Hazardous Waste Expert, Dr Amer M. EL-Hamouz who worked closely with our taskforce coordinator in 
order to prepare this NHWMP. The efforts provided by the National team members from all 
stakeholders and NGO sector are greatly appreciated. The internal EQA members are greatly thankful as 
they provided hard effort in the preparation of this plan.  Cooperation of all private sectors in providing 
real data is highly appreciated.  

   

Sincerely 

Mr. Jameel Mtour 

Deputy Chairman of the EQA 
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National Hazardous Waste Working Team   
Name Position Institution Task 

Mr.Jameel  Mtour Deputy Chairman of EQA EQA Project General 
Supervisor 

Dr.Amer El-Hamouz Associate  Professor of Chemical 
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Leader, National 

Hazardous Waste 
Expert 
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The Development of a National Master Plan for Hazardous Waste Management 

for the Palestinian National Authority (PNA) 

Executive Summary 

The rapid growth of the oPt population has been associated with expansion in public services 

industrial activates and waste production including Hazardous Waste (HZW).  Findings from the 

recent Post-Conflict Environmental Assessment in Gaza, alongside other  researches and desk 

studies over the past several years[ UNEP Desk study 2003], have been indicated that the issue of 

harmful substances and HZW is a priority for the occupied Palestinian territories (oPt), growing in 

magnitude and with major Potential health consequences for the people of the oPt .  

The main goal of the report is to ensure a sustainable and environmentally sound acceptable 

management of HZW in the oPt through the development of a National Hazardous Waste 

Management Plan 2010-2013, hereinafter refer to NHWMP. The project  is supported by the United 

Nations Environment Program, UNEP. 

Methodology for NHWMP 

The NHWMP was drafted following an effective participation of national institutions, ministries and 

organizations involved in the HZW sector. These include EQA, MoH, MoLG, MoNE, PSI, PIEFZA, 

PFI, MoF, PWA, MoA, MoT and MoHE. This was achieved through the accomplishment of an 

inventory, strategy and a capacity building program of the HZWMP.  The establishment of 

stakeholders team and national working team was carried out to ease facilitate the project and to 

verify the inventory data presented in this report.  

Inventory of Hazardous Waste Generation 
All data presented in this report about West Bank (WB) are based on field visits to enterprises 

whereas data about  Gaza strip (GS) are based on UNEP desk study 2003, other official reports 

as well as  several reasonable assumptions listed in the  report  taking into consideration  

technology, populations and number of enterprises in GS  in comparison to the WB.   It was 

found that the total annual liquid, solid and gaseous HZW generated in the WB are 421422, 

58660, and 24795 tonnes respectively.  In GS the calculated annual liquid and solid HZW are 

2649 tons and 3961 tonnes respectively.  Total amount of gases emission calculated excluding 

that result from the power station is 8060 tons. Sources of these HZW are found to be from 
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several industrial activities as well as household wastes found in legal and illegal dumpsites 

including Israeli’s settlements HZW.  

Strategy and capacity Building programs 

The baseline for setting the priorities of the NHWMP is based on the following HZW problems 

found during this study which are listed in the following table.   

Area Problem 

Policy and legislative • Incomplete legislation 

• Lack of monitoring and enforcement 

Institutional and 
organizational 

• Unclear roles and responsibilities of stakeholders 

• enforce the power of HZW management department at 
EQA 

• Lack of interface between the national and local level 

• Inappropriate conditions for Private Sector Participation 

• Lack of arrangements for financial / economic instruments 
in place. 

• No obligation by the private sector on HZW management 

Technical/operational • Insufficient coverage of organized waste collection 

• Low  of national standards for HZW collection and disposal 

• No separate collection and treatment of HZW 

• Insufficient separation at source of HZW and standards for 
treatment 

• No separate collection of special HZW liquid waste streams 

Economic/financial 
issues 

• Low municipal cost recovery rate 

• Lack of funds for logistical and disposal HZW 
infrastructures 

• Lack of instruments to stimulate changes 

Human 
Resources/Capacity 
Building 

• Weak capacities at other national stakeholders 

• Weak monitoring / enforcement capacities al all levels 
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• Lack of self-monitoring capacities 

• Lack of HZW experts at national stakeholders 

Stakeholder &Public 
Awareness 

• Lack of communication at all stakeholder levels 

• Lack of communication strategy with the general public 

• Lack of  awareness of HZW among  public and generators 

• Miss understanding of duties and responsibilities.  

 

 Therefore, in order to establish NHWMP, the following implementation programs are 

recommended as a capacity building components.  
No Follow-UP Projects Key Executing 

Stakeholders 
Suggested 

implementation 
time 

I.1 Enforcement of a Hazardous Waste Department 
and staff training 

EQA M1-M3 

Scope: Policy/regulation; permitting of HW services and facilities; tendering and 

contractual issues; technical guidance; support to monitoring/enforcement / inspection 

 

I.2 Innovative web-based technologies for 
Hazardous chemical and waste management In 
Palestine. 

EQA M2-M6 

Scope: One of the key advantages to using web-based tools is to improve hazardous 

chemical and waste programs that multiple sectors and materials can be targeted 

simultaneously. Through the application of specialized tools. This project will focus on 

three keys: Hazardous chemical lists and suppliers, hazardous chemical consumers; 

and hazardous waste generators 

 

I.3A Guidelines of cost recovery measures MoLG, EQA, MoF, 

MoNE 

M3-M6 

Scope: Pilot trials to determine optimal charging mechanisms; standardized accounting 

systems; independent HWM  utilities at local level. 

 

1.3B Implementation of HZW disposal fee/surcharge EQA, MoF, MoLG M7-M10 

Scope: Regulations and technical standards for (interim) disposal; management of 

funds and financing/co-financing criteria and conditions. 
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I.3C (Bankable) feasibility studies for hazardous 
waste and medical waste segregation at source. 

EQA, MoH, MoLG M6-M10 

Scope: Technical concepts; institutional and financial arrangements; legislation & 

technical standards; tender documents. 
 

I.4 “Needs assessment” for monitoring/inspection 
& enforcement, including pilot projects 

EQA M10-M16 

Scope: Resources required; inspection and enforcement priorities; systems and 

procedures; interface between the national and local level. 

 

I.5 Closure / reclamation of industrial hot Spots EQA, MoA, MoNE, 

MoLG 

M16-M24 

Scope: Risk assessment; technical design and cost estimates; tender documents; post 

closure monitoring needs; donor consultations 

 

I.6 Closure/reclamation of existing landfills EQA, MoH, MoLG M20-M24 

Scope: Risk assessment; technical design and cost estimates; tender documents; post 

closure monitoring needs; donor consultations. 

 

I.7A Pilot “compliance scheme” for tire recovery EQA, MoLG, 

PRIVATE SECTOR 

M10-M13 

Scope: Targets for tire recovery; regulations; “compliance scheme”; institutional 

arrangements and financing options (taxes, surcharges); monitoring. 
 

1.7B Pilot project for the recycling of tires MoLG, EQA 

(advisorty) 

M10-M20 

Scope:  establishment of collection infrastructure (transportation and storage), small 

scale unit for the crushing of tires, and a test site facility for recycling crushed tires as 

raw material for road construction with bitumen. 

 

1.8A Prevention program EQA, PFI, MoNE, 

MoH, MoA 

M6-M10,  M14-

M18, M22-M24 

Scope: promote the application of prevention program starting from waste 

minimization to a selected sector. This includes a careful understanding of 

hazardous materials and their chemical properties. 

 

1.8B Toxic Use Reduction EQA, PFI, MoNE, M6-M10, M14-
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MoH, MoA M12 

Scope: minimizing of the use toxic materials  

1.8C Education of Hazardous waste Generator EQA, PFI, MoNE, 

MoH, MoA 

M6-M10 

Scope: educate HZW generators of the dangerous of the materials their use and its 

impact on the environment and how to select alternative less hazardous material 

 

1.8D Public Awareness: EQA, PFI, MoNE, 

MoH, MoA 

M3, M8, M12, 

M14, M20 

Scope: Promotion and stimulation of HZW reduction/ minimization; Improve inter 

stakeholders cooperation; Favorable conditions for private sector involvement; 

promotion of partial tax rebate principle for less hazardous waste generators/ 

importers. 

 

1.9 Emergency Response plane EQA, MoLG, MoNE, 

MoH, MoA, CIVIL 

DEFENCE 

M10, M22 

Scope: Early emergency response of any hazardous waste contamination, setting up 

planes reduction of hazardous waste dangerous, public awareness of how to deal with 

Hazardous waste emergency cases. 

 

1.10 Pollutant Release Transfer Register (PRTR) EQA,MoLG, MoT,MoA, 

MoF/CP 

M6-M10, M24-

M30 

Scope: based on the inventory data base, regulation for HZW transboundary movement 

forms and other regulatory, notification and operational forms will be established. 

Training of selected stakeholder’s staff will be trained. 

 

1.11 Rehabilitation of the Tanning wastewater 
treatment unit 

Private sector, EQA, 

MoNE 

M10-M14 

Scope: re habilitate the existing tanning wastewater treatment unit in Hebron . This 

might take a political side in order to allow the supply of sulpheric acid for the treatment 

unit. 

 

1.12 Cleaner Production Centre EQA M6-M10 

Scope: establish a cleaner production centre to provide training and capacity building 

for HZW stakeholders. This will be along the lines of those already set up by UNEP and 
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1. Introduction 
The current population of the POt (West Bank and Gaza Strip) stands at 2407681 and 1551859 

habitants in West Bank and Gaza Strip respectively with an annual growth rate of 4.6%, PCBS 
[2010].  This rapid growth has been associated with expansion in public services industrial 

activates and waste production including hazardous waste. Lack of policies, strategies and 

enforcement of legislation for the handling, disposing and treatment hazardous waste has been 

resulted in poor management of hazardous waste that threats human being as well as our 

environment. Hazardous waste is any unwanted or spills material the disposal of which poses a 

threat to the environment, i.e. it is explosive, flammable, oxidising, poisonous/infectious, 

radioactive, corrosive and/or toxic/ecotoxic. 

EQA recognizes the impact of improper management of hazardous waste on the environment,  

particularly on the scarce water resources, therefore, Hazardous Waste (HW) management was 

one of the priorities in the Palestinian Environmental Strategy (MEnA, 1999), and thereafter the 

National Environmental Action Plan (EQA, 2004) 

Findings from the recent Post-Conflict Environmental Assessment in Gaza, alongside other  

researches and desk studies over the past several years[ Desk study 2003], have been indicated 

that the issue of harmful substances and hazardous wastes is a priority for the Occupied 

Palestinian Territories (OPt), growing in magnitude and with major POtential health consequences 

for the people of the OPt . 

In the latest Palestinian Reform and Development Plan (PRDP) which was presented in Paris 

Conference, HW management was one of the proposed projects (MOP, 2007).  

Early 2010, the Palestinian Ministry Cabinet approved the “Master Plan for Medical Waste 

Management”. Despite this progress, there is still an urgent need for the development of a National 

Master Plan for Hazardous Waste Management as a whole. 

Project Goal 

The main goal of the project is to ensure a sustainable and environmentally sound acceptable 

management of hazardous waste in the OPt through the development of a National Hazardous 

Waste Management Plan (NHWMP).   This goal can be achieved through the accomplishment 

of an inventory, strategy and a capacity building program of the Hazardous Waste Management.  
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Objectives 
1. To Effectively manage hazardous waste, so as to avoid environmental pollution 

and adverse health effects due to its improper handing & disposal. 

2. To have an appropriate master plan for the regulatory bodies, generators of 

hazardous waste, its recyclers and operators of facilities to minimize, recycle, treat 

and dispose of left over hazardous waste in an environmentally sound manner. 

3. To design an implementation plan on management aspects of hazardous waste, 

and to fulfil obligations under the Basel Convention on Transboundary movement 

of hazardous wastes including their minimization environmentally sound 

management and active promotion of transfer and use of cleaner technologies. 

4. To recommend appropriate clean technology for the industrial Palestinian sectors. 

  

2. Inventorization of hazardous waste  

Based on Article 1 of the Environmental law (1990) hazardous materials and hazardous waste 

are defined as: 
 “Hazardous Materials: The materials or materials compounds with hazardous characteristics 

which form a hazard to the environment such as toxic materials, radiation materials, biologically 

contagious materials, burstable on inflammable materials”.    

“Hazardous Waste: Residues of various activities and operations or ashes thereof which preserve 

the characteristics of hazardous materials with no subsequent utilizations such as the nuclear waste, 

medical waste, waste resulting from the processing of any of the pharmaceutical preparations, 

medicaments, organic solvents, paints, insecticides or other hazardous materials”.  

In dealing with Hazardous materials and waste, Article 11 of the Environmental Law 1999 

indicates that there is a further need to work on classification and listing of hazardous materials 

and wastes, by stating in article 11 that the Ministry (EQA) shall issue  in coordination with the 

competent authorities one list of hazardous materials and waste.    In addition to the above, 

article 12 in this law forbids any one from handling (manufacturing, storing, distributing, using, 

treating, disposing) hazardous materials or waste except according to the regulations and 

instructions determined by the Ministry (EQA) in coordination with the competent parties. 

Therefore, Articles 11 to 13 provide an excellent framework for identifying, processing, storing, 

distributing, using, treating or disposing hazardous materials and their waste; however these by-
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laws have not been issued yet.  The environmental law did not ignore the insecticides and the 

agricultural fertilizers; hence its management is stated clearly in Articles 14 and 15 of the 

environmental law.  

 

To design a sustainable hazardous waste management plan relevant to the local 

circumstances, an inventory of HW for the West Bank is carried out documenting:  

 Types, quantities and location of hazardous waste stockpiled within the West Bank;  

 Sources, types and quantities of hazardous waste generated by household, commercial 

activities and industrial activities including agriculture sectors.  

  Sources, types and quantities of hazardous waste entering the West Bank from 

domestic, regional and international sources; 

 Existing technical facilities for treating and disposing of hazardous waste.  

 

2.1 International Conventions 
Recognizing the need for the control of inter country movement of hazardous wastes the 

United Nations Environment Programme UNEP (1989) developed the Basel Convention. 

Palestinian Occupied Territory POt is a party of Basel Convention but the status of POt is an 

observer. This convention does not prohibit the general export of hazardous waste but 

introduces a system of "prior informed consent" thus ensuring that the wastes involved are 

properly identified and that appropriate treatment measures are available. 

 The convention emphasizes waste minimization, recovery of resources and the final 

disposal of the waste as close to the point of generation as possible. Recent amendments 

to the convention prohibit the export of wastes for disposal from developed to developing 

countries. 

 The Basel Convention is effectively applied throughout the South Pacific region by the 

Waigani Convention 1995. Annexes to these conventions also provide useful guidance on 

the identification and classification of hazardous wastes. Other Useful guidance are U.S. 

orange book, Canadian orange book and EPA classifications.  
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2.2 Palestinian Hazardous Waste Management: Existing Situation  
Almost all countries in the Middle East and North Africa (MENA) region lack of adequate 

infrastructure for hazardous waste management and are still at early stages of developing 

relevant legislative frameworks. Moreover, little relevant and accurate scientific information on 

national production of hazardous wastes (quantity and quality) as well as on treatment and 

disposal strategies is available. In terms of Hazardous chemicals, few countries have recently 

completed their national chemicals profile with the assistance of UNITAR (such as Egypt, 

Jordan and Syria).   

Despite several studies on solid waste management in the POt [EL-Hamouz, Abu Thaher, Al-
Khatib, ARIJ, Musleh] and others, the problem of hazardous waste subject was not studied 

except in the desk study by UNEP [2003], Samhan et. al [2007], Musleh and Abu Rmeileh 
[2007], and UNEP [2009].  

A comparative assessment of household hazardous waste management in Nablus city of West 

Bank was carried out by Mayyaleh [2008].  The study determines type and the quantity of 

hazardous materials most commonly used at homes, the level of awareness of household 

heads concerning the disposal of these substances, the extent of hazardous substance-related 

accidents and injuries occurring at homes. 

 
In a study by Samhan et al [2007], on the evaluation of the hazardous waste status of the 

industrial area of Ramallah industrial zone was carried out.  The result of their study indicates 

that the total annual amount of hazardous waste generated is 31442kg. According to Bazel 

conventions, the main stream of hazardous waste are Y8 (waste from mineral oils), Y6 (waste 

from the production, formulation and use of organic solvents. The main fraction of hazardous 

waste is liquid. Their study indicated that there is no proper handling of hazardous waste. This is 

associated with the lack of awareness among industries with regard with hazardous waste. It 

was concluded that there is a need to capacities within the industrial sector on proper handling 

of hazardous waste and there is a need to develop policies to manage the hazardous waste.  

 

Musleh (2006) concluded that in the West Bank, industrial hazardous solid waste is mainly 

disposed off with the domestic waste, which is collected by the municipality and disposed off in 

a random dumpsite. That means hazardous waste is still mixed with domestic waste and 

disposed off in non sanitary ways. Such practices affect groundwater, soil and air quality, and 
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lead to pollution of these natural resources, which in turn negatively impact health (Nguyen, et 
al 2003; Boadi, 2005).  

 

In POt as well as many several developing countries, the poor management of hazardous waste 

is related to insufficient regulations, inability to enforce them, or weak institutional structure 

(Tarras- Wahlberga, 2007; Santhakumar, 2003). Weak, soft or uneven enforcement of 

environmental law discourage industries from reducing pollution (El-Zayat and Ibrahim 2006). 

Environmental laws differ among various countries. Generally speaking, developing countries 

have less rigorous laws than those in developed countries (Kamau, 2005).  

In the Palestinian Occupied territory, POt, environmental legislation have been observed to 

contain various types of problems, including one or more of the following:  

1) very ambitious laws and standards that are difficult if not impossible to implement; 

2) inadequate infrastructural and human resources;  

3) lack of appropriate institutional support for implementation and enforcement; and  

4) weak political power and will required for effective law implementation.  

Based on all above, the area of hazardous waste has not been given much attention as it 

deserves and therefore no inventory data of hazardous waste is available. 

 

This project is the first of its kind in the field of research completed in the POt.  Based on field 

survey carried out in this project, information from relevant reports and the UNEP desk study 
[2003] on hazardous waste in Gaza Strip, the following deliverables are drawn: 

1- Calculation of  the hazardous wastes arising in West Bank and Gaza Strip; 

2-  Identification of any existing hotsPOts / areas of concern and therefore prepare an 

inventory of the major hazardous wastes, including the appropriate management and 

disposal methods.   

3- Preparation of a management master plan alongside detailed recommendations (that could 

serve the foundation for converting into implementing projects) in terms of any additional 

facilities required for the storage, collection, treatment and disposal of hazardous wasted in 

Palestine based on the inventory, a will then be developed,.   

4- Development of a capacity building programme to provide training in the Master Plan overall 

and specific hazardous waste management methodologies. 

The key stakeholders in the project consist of all Ministries and organizations concern with the issue 

of hazardous waste management. This includes: EQA, Ministry of Local Governments (MoLG) and 
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the Ministry of National Economics (MoNE,) / Palestinian Standards Institution (PSI), Palestinian 

Industrial Estates and Free Zone Authority (PIEFZA), Palestinian Federation of Industry (PFI), 

Ministry of Health (MoH), Ministry of Finance (MoF)/ Customs Control Department/ General 

Department for Taxes, Palestinian Water Authority (PWA), Ministry of Agriculture (MoA), Ministry of 

Transportion (MoT) Palestinian Energy and National Resources Authority (PENRA) and Ministry of 

Higher Education (MoHE).  

3. METHODOLOGY 
In General, the preparatory process for an inventory of hazardous waste 

(qualitative/quantitative) is the first stage of a national environmentally sound management 

policy. It is only then that decisions that can be made as to which problems need to be 

addressed as a priority and by means of what measures. Following this stage, it will then 

become possible to develop national management systems for hazardous wastes that cover all 

stages of the life of those wastes, including production, transfer and disposal. In the inventory 

process, different actors with different interests participate. Experience shows that inventory 

process is complicated but needs to have a clear methodology to obtain the necessary 

information rapidly. The following adapted methodology is simple and flexible and fulfill the 

purpose within the timescale it is given.   The prepared inventory uses the classification of 

hazardous industrial waste developed by Basel convention.  The methodology consists of the 

following steps:  

1- a national working team was established. Members of the team include representatives 

from EQA, MoH, MoNE, Palestinian Federation Institute (PFI), Universities, NGO 

presented by GTZ and Palestinian Waster Authority, PWA and Palestinian Standards 

Institution (PSI). The following sub committees were nominated by above stakeholders 

to support facilitating the assignment:  

a) Hazardous waste management system information committee 

b) Hazardous Waste International agreements committee 

c) Health and Safety committee 

d) Clean production committee 

e) Awareness program committee 

f) Hazardous waste safe disposal committee 

g) Used hazardous chemicals safe disposal committee 

h) Inspection and safe hazardous chemicals disposal committee. 
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Several brain storming meeting were carried out, a copy of the first meetings minutes is shown 

in appendix 1a (Arabic version).    

2- Visits, interviewed, previous works carried out by EQA,  reports prepared by Palestinian 

Ministries, NGO’s and Desk Study prepared by UNEP [2003] and many other 

publications on this topic as outlined above were all used to provide an inventory survey 

of the hazardous waste generated in the POt.  Other official and acceptable data used in 

this report are based on the latest statistics publications by the Palestinian Central 

Bureau (PCBS).  Visits covered the whole West Bank area. Unfortunately due to the 

current Palestinian political situation, there is no information about HZW in Gaza strip 

except those reported by UNEP [2003]. Therefore, an estimation of generated 

hazardous waste of the Gaza Strip enterprises will be based on scaling up from 

generated hazardous waste of the West Bank enterprises of similar activities.  

3- In all visits, information on the type of industries, raw materials used, production lines 

and technology, quantitative/qualitative wastes produced, treatment facilities,   enterprise 

size and working conditions were collected. 

4- From each sector studied, a study sample was based on the type and size of industries, 

production lines, and type of waste produced. More than 100 enterprises were selected 

to be visited by fieldwork teams. Only 91 enterprises cooperated in this research making 

a response rate of 87%. Selected visited industries represent all industrial activities in 

the POt, were chosen based on current registered industrial enterprises data by the 

MoNE, and are shown in Appendix 1b.  

5- Field Work Survey: There were two teams involved in the fieldwork; each team included 

an experienced engineer and a trained field worker. The fieldwork took place between 

Jan 5th 2010 and March 25th 2010. The field visits included: a) structured interview with a 

technical person in the industry such as the owner, director, production manager and 

environmental safety office; and b) extended visit to the industry to understand the 

process of HW management. Part of the working team was directors of EQA branches 

and the Director of Research Studies at EQA headquarter. Their main contribution was 

to facilitate visits carried out to enterprises.  

6- Two trained and experienced engineers reviewed the collected data. Both the field worker 

and the engineer calculated the amount of waste generated and the technical person in the 

industry based on mass balance throughout the process under investigation. Photos of the 

waste generated were taken. Hazardous waste generated by the industry was classified 

according to Bazel convention. 
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7- Verification of Data: Two vital meetings were carried at EQA headquarter in attendance of 

EQA vice chairman and EQA directors to discuss all findings presented in this report. After 

accomplishing all suggestions raised by th participants, another meeting was carried where 

all stakeholders involved concluded their remarks and corrections were made. All data 

presented and hot spots identified were approved.  
8- Identification of specific hot  Spots /areas of concern in the POt is outlined.  

9- A recommendation of implementation programs was formulated for future fund.  
10-  A management master plan alongside detailed recommendations in terms of additional 

facilities required for the storage, collection, treatment and disposal of hazardous waste in 

the POt is developed.  
 

 

4. Inventory Hazardous waste 

Palestinian Hazardous Waste Source 
In the POt, hazardous waste might be generated from several Potential sources (generators). 

Table 1 shows hazardous these generators and their expected hazardous waste types  

 

Table 1: Expected Hazardous Waste Generated by the Palestinian industry  

Waste Generator Waste Type 

Pharmaceutical industry Solvents, expired medicines, contaminated of antibiotic solutions.  

Food processing: Dairy industry Solid and liquid organic effluent with high BOD 
Effluent  highly saline (From Tahina factories) 
Gases as CO2, NOx, SOX 

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

Printing industry Waste inks 
Spent solvents (IPA and Acetone) 
Sodium di metasilicate 

Benzene-kerosine water solution 

University Research lab  Strong acids and base, halogenated hydrocarbons, solvents, hydrocarbons, 
organic and non organic polluted solutions. 

Medical Waste Infectious materials, shap needles… 
Metal manufacturing (include aluminum and Paint wastes containing heavy metals 
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steel wires), Galvanized steel Powder coating (epoxy based)  

Strong acids and bases 
Sodium cyanides solutions  
Sludges containing heavy metals (chrom and epoxy) 
ZINC 

Lead 

Leather and Tanning   ammonia, chlorides, detergents, emulsifiers, bactericides, 
fungicides, chlorine agents 
Hydrogen sulfide (gas) 

sodium sulphate and chromium (+3) salt 

Vehicle maintenance shops Mineral oil 
Used Oil filters 
Oil degreaser solvent (NaOH, Butyl glycol, Sodium meta silicate, KOH 
Mineral oils burned and results in Sox, NOx, CO, and lead 

Transformer/capacitor oil PCDD, PCDF and, PCBS 
Household Hazardous Waste Household detergent, CD.s, oven spray removal, drain cleaner, nail polish, 

hydrogen peroxide bottles, insecticides, herbicides bottles, fluid motor, 
antifreeze bottles.. etc 
Used batteries 

Pesticides Aromatic and aliphatic solvents (xylene and kerosene), sodlium lauryl 
sulphate as emulsifier, nitrate dyes, permetrine and fevelarate.  

Textiles  Totals suspended solids  containing : 
Organic colour 
Reactive dyestuffs 
Heavy metals 

Paint, varnish, adhesive and resin industries Organic solvents such as ethyl benzene and halogenated aromatic 
hydrocarbons 
Heavy metals in fungicides 
Pigments 
Paste paints, acrylic and long alkyds, lead, zinc ammonia, sodium silicates, 
organic dyes including oxides (chromium, POtassium…), antioxidant. 

Used tires Black carbon 
arsenic, benzene, butadiene and cadmium, ZINC OXIDE 

Diaxone and Furance  

Total gas 

Carton Shaping Industry Ignitable wastes (IPA) 
Corrosive wastes (NaOH) 
Ink wastes including solvents  
Glue  

Construction industry Ignitable wastes 
Paint wastes 
Spent solvents 
Strong acids and bases 
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Furniture and wood manufacturing and 
refinishing 

Water based, organic solvent based, natural and synthetic glues 
(nitrocellulose), polyvinyl acetate (PVA), preservatives and VOC 
 

Quarrying and stone cutting facilities Particulates air born pollution 
Liquid and solid sludge (containing CaCO3) 

Slaughter Houses Biological contaminants 
Charcoal industry Particulate matters  

Carbon monoxide CO 
SO2 (gas) 
Nitrogen oxides (NOx) gas 
Hydrocarbon (gas) 

 
 
 

4.1 Industry in the West Bank 

In calculating the generated hazardous waste of the West Bank’s, visits to sample of the industrial sectors 

were carried out and based on visited enterprises sizes and weight out its sector, a scale up was made 

for the whole sector. Exact number of enterprises was taken from MoT 2010.  

The Pharmaceutical Industry 

Pharmaceutical Industry in Palestine can be considered as a unique industry if compared with other 

sectors in terms of its innovation and development. The industry was born just after the 1967 war as a 

result of the isolation of the West Bank from the rest of the Arab World.  At that time there were only three 

pharmaceutical companies: Jordan Chemicals factory in Beit Jala; Palestine Medical Company in 

Ramallah; and, Jerusalem Pharmaceuticals in El-Bireh. 

 After 1970 the pharmaceutical industry started to grow and new companies entered the field: Balsam Co. 

in El-Bireh in 1972 and Birzeit Co. in Birzeit in 1973; Eastern Medical Co. and Gama in 1978, both in 

Ramallah; and Pharmacare in 1985 in Beitunia, and MASCO in Gaza in 1984. 

Currently, there are six major Palestinian companies predominantly located in the Ramallah area, where 

70% of local producers are located, all of which are members of the Union of Palestinian Pharmaceutical 

Manufacturers (UPPM). Local production is relatively unfocused, with manufacturers tending to produce 

homogeneous product lines. This has created strong inter-industry competition and has weakened the 

sector in its attempt to develop and improve into a distinctive sector that invests in real research and 

development and benefits from economies of scale. Most locally produced pharmaceuticals are generic 

and may not have a significant effect upon satisfy the market in terms of disease and sickness relief. 
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In 1993 Birzeit Pharmaceuticals Company merged with Palestine Medical Company and in early 1995 

Jerusalem Pharmaceuticals Company merged with Balsam Pharmaceuticals Company, and in 1997 

Birzeit Palestine merged with Eastern chemical Company. The aim of these mergers was to raise the 

standards of the Pharmaceutical industry by separating the production of antibiotics from the production 

of other therapeutics. Such separation would help to meet international standards in manufacturing of 

pharmaceuticals. 

The industry is growing rapidly targeting local as well as international markets. The introduction of 

automated production lines, improved management and production processes, continuous training of 

management and line workers and the institution of quality control practices have led to significant 

increases in production capacities. All six companies are currently complying with all GMP requirements. 

 Three visits were carried out to Birzeit – Palestine (BP) pharmaceutical company,  Pharmacare PLC and 

Beit Jala pharmaceutical company.  Aim of the visit was to get more information about the amount of 

hazardous solid/liquid waste out of this industry. All companies visited hold ISO14001 and GMP 

certificates.. According to the Environmental department director of each company, waste out of these 

companies can be classified into four major categories.  First category is the rejected raw materials that 

do not comply with the standard regulation. These rejected raw materials are mainly chemical materials 

and discarded under the control of Health ministry. For the year 2008 the total hazardous solid amount 

was 2378 kg from BP. This amount is equivalent to 1.02% of the total chemical raw materials used by the 

company. [Bir Zeit Company 2010] Second hazardous waste category is the liquid waste resulted from 

the company’s research labs. This chemical liquid is stored into one m3 special tank and then disposed by 

a commercial Israeli hazardous waste disposal company named TABIB. The total annual amount of 

hazardous liquid waste generated from BP labs is 2m3. BP pays 8000NIS to dispose 1m3 of liquid waste. 

The transfer of the hazardous waste from the POt area into the Israeli final hazardous waste disposal 

area ( Rammat Hovave) requires permission from the Israeli environmental ministry as well as 

arrangement with authorized Israeli disposal company to transfer the HZW. Pharmacare PLC’s  annual 

generated liquid hazardous waste is 1m3.  

Figure 1 shows the Hazardous waste storage area at Beit Jala Company. The main gate has warning 

sign for the presence of hazardous waste.   

The third waste categories generated at the pharmaceutical companies is “under specification products”. 

In the year 2009, PB quality assurance department rejected 27000 drug unit products out of 15 million 

drug units produced. These units were reported as out of specification. The rejected drug products are 

equivalent to 540Kg of hazardous chemicals (equivalent to 0.18% of total production capacity). At Da 

Alshifa’ the equivalent amount to this is 300kg.  The disposal method for these wastes is buried under the 

supervision of Health Ministry.  
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Recyclable materials such as Aluminum sheets and glass wears are considered as the fourth waste 

categories generated in the pharmaceutical companies. At BP Company the annual Aluminum and glass 

wastes are 1592kg and 450kg respectively.   

 

Figure1: Hazardous waste storage area at Beit Jala pharmaceutical company 

 Washing liquid waste out of the production area is send to the municipality sewage. Regular inspection of 

the TDS, COD, BOD are carried out. At BP Company, values of these parameters are within Palestinian 

standard values. Pharmacare PLC invested 115000 NIS to design a waste water treatment for the 

purpose of treating their liquid waste before discharging to municipal sewage but unfortunately did not 

work satisfactory [ Pharmacare PLC 2010].  

All pharmaceutical companies have good plant layout where storage raw materials input is totally 

separated from manufacturing and product storage areas. Staffs working in the pharmaceutical 

companies are aware of the environmental problems arising from drug production and continuously 

undergo training practices in the environmental management. Empty and broken Hazardous waste 

glasses are send to AlKhaleel glass company for recycling. This is shown in Figure 2. 
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Figure 2   : Empty Hazardous chemicals waste glass at Beit Jala .   

 Based on the above numbers, an estimation of the solid/liquid hazardous waste out of the main six 

pharmaceutical companies are calculated and summarized in Table2.  

Hazardous 

waste 

Annual  

Hazardous 

liquid 

amount (kg) 

Basel 

convention 

Type 

Annual solid 

waste kg 

Basel 

convention 

Type 

Final 

destination 

Disposal 

Authority 

Raw materials    8378 Y3  MoL 

Lab waste 7300 Y3    commercial 

Rejected 

products 

  1949 Y2/Y3  MoH 

       

Table 2: Total Hazardous waste generated by all six Palestinian pharmaceutical companies. 

 

Dairy industry 
A visit by project’s team to Aljabrini dairy industry at Hebron city shows that company uses 

closed system designed by Tetra Dairy. The following chemicals are used by the industry: 

sodium benzoate, POtassium benzoate, sodium sorbate and hydrogen peroxide chemicals 

through its production stages for sterilization.  The company uses as well sodium hydroxide for 

cleaning purposes. Wastes out of the industry such as expired or rejected products are 

disposed off to the company’s waste containers in the presence of representatives from the 

Ministries of Industry and health.  These wastes are then taken to the municipal landfill.  All 

wastewater out of production units are neutralized before send to municipal sewage. Safety 



34 
 

warning signs are used by the company as part of its safety regulations.  Figure 3 shows part of 

the pasteurization unit at ALJabrini dairy company.  

  

 

Figure 3: Part of the Pasteurization unit at ALJabrini dairy company 

An evaluation of the current environmental status of the Palestinian dairy industry was carried 
out by Shkoukani [2008]. Data from 14 Palestinian dairy industries were collected as a result 
of filed visits to dairy industries in different locations in the West Bank. Pollution sources in each 
process step and activities of each plant were identified and reported.  The dairy industries 
produce 2830 ton of solid waste annually.  It produces 148500 ton of liquid waste. This is due to 
the spillage of 560 ton of milk and 38000 ton of whey.  The whey content is 27% of the 
wastewater. The amount of BOD and COD are 8900 and 12450 mg/l respectively.  Diary 
industry emitted an equivalent annual amount of CO2, NOx and SOx  at 2780, 7.9 and 15.9 
ton/year respectively.  [Shkoukani 2008].  

 

Summary of Dairy Industry waste (after Shkoukani 2008) 

Chemical 
waste 

Annual liquid 
waste (Tons)  

Annual solid 
waste (ton) 

Annual gas 
waste (ton) 

Basel 
convention. 

 

  2830    
CO2, NOx, Sox   2804   
 

 

Olive oil mills  
Olive oil production is a major contribution to the national income in Palestine.  
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Recent results published by PCBS 2008, show that there are 296 olive presses in the 

Palestinian Territory in the year 2008, of which 264 are operating, while 32 are 

temporarily closed. The distribution of operating presses by automation level is as 

follow:  224 full automatic, 40 half automatic and traditional presses. Data indicate that 

operating presses are concentrated in the North of the West Bank, especially in Jenin & 

Tubas, and Nablus Governorates. The total quantity of pressed olives in 2008 is 

76,387.8 tons, of which the quantity of extracted oil is 17,583.9 tons.  Results show that 

most of the olive presses used the tight cesspit to dispose the liquid wastes (zebar) and 

waste water, at 46.2%, and 45.8% respectively.  

 A graphical distribution of these olive mills is shown in Figure 4. 

The olive oil extraction process is a seasonal activity only carried out during the olive 

harvest season, which is approximately 60-90 days between October and January.  

 

 
Figure4: Number of operating Olive Presses by Automation level and Governorate 

2008. [PCBS 2008] 

Olive oil is extracted mainly according to two methods; traditional (classical pressing) 

and continuous (centrifuging) methods starting from the pulp of olive fruits obtained by 

grinding them with stones or knife-edge spinal mills. In the traditional method the olives 

are pressed in bags then the oil is separated from the liquid mixer by resting in a series 

of tanks or by using a centrifuge. In the centrifugal methods, the crushed olive fruits are 

pumped into a two or three-phase decanter and then the impure oil is centrifuged. 
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Different types of effluents are generated by the olive-mills. The relatively low or non-

polluted effluents from the olive washing process and the extremely high organic loaded 

aqueous waste are generated from the oil extraction process itself (Zibar). 

 

Characteristics of OMW 
Wastewater from the different olive-mills (OMW) located in and around the different 

villages in Palestine is being disposed of into the wadies. There, it is mixed with the 

untreated flowing municipal wastewater or with rainwater. The resulting high organic 

polluted wastewater affects the soil and water receiving bodies. The disposal of the 

untreated OMW is an urgent ecological problem that deteriorates the environment in 

Palestine. The biological pollution due to the improper disposal of the high organic 

OMW into the water courses destroys the aquatic life and prevents its further 

development. The wadi Zeimar in Nablus-Tulkarem region is one example, where OMW 

is discharged to flow with municipal wastewater to Alexander River towards the 

Mediterranean. OMW is a great pollutant because of its high organic load and its high 

content of phytotoxic and antibacterial phenolic substances, which resist biological 

degradation (Saez, et al., 1992).  
In a study by Shaheen and AbdelKarim [2007], the qualitative – quantitative effluent of 

20 olive mills was reported and shown in Table 3.  Data presented in this table are 

based on pressing 355ton of olive over the season.  

 

Table 3: Average daily pollution loads generated by a survey carried out on 20 
olive mills by Shaheen and AbdelKarim [2007].  

Pollution Parameter Pollution load (olive mills 
production) 

Average Maximum 

Total waste water M3/day 269 320 

Chemical oxygen 

demand, COD 

Kg/day 32280 38400 

Biological oxygen 

demand (BOD5) 

Kg/day 10760 12800 
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Suspended solids Kg/day 4035 4800 

Total phenols Kg/day 942 1120 

Total nitrogen  Kg/day 81 96 

Total phosphorous Kg/day 54 64 

POtassium (K+) Kg/day 1883 2240 

Chloride (Cl-1) Kg/day 323 384 

 

Based on table 3, and using information provided by PCB [2008], then the annual 

estimated pollution load for the whole olive presses is calculated and presented in 

Table 4. 

 

Table 4: Calculated Total annual pollution loads generated by whole olive presses 
based on real data from Shaheen and AbdelKarim [2007], and PCBS [2008]. 

Pollution Parameter Pollution load (olive 
mills production) 

Average Maximum 

Total waste water M3 57882.74 68856.79 

Chemical oxygen demand, 

COD 

Kg 

6945929 8262815 

Biological oxygen demand 

(BOD5) 

Kg 

2315310 2754272 

Suspended solids kg 868241.1 1032852 

Total phenols Kg 202697.2 240998.8 

Total nitrogen  Kg 17429.37 20657.04 

Total phosphorous Kg 11619.58 13771.36 

POtassium (K+) Kg 405179.2 481997.5 

Chloride (Cl-1) kg 69502.32 82628.15 

 

The annual zibar waste out of all olive presses plants are 57,291 tons and the total 

amount of olive cake (solid waste) is 40,485 tons.   According to Basel convention, Olive 

waste can be categorized as Y39. 
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Figure 5: Olive oil mil 
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Printing Presses 
The number of printing enterprises in Palestine is 187 , Appendix 1b.  A real data of the annual 

amount of solvent, lacquer and softener consumed by one of the largest printing enterprises is 

800l,  120  and 38l  respectively. There are another 12 enterprises similar in production size to 

the visited one. Therefore the total amounts of chemicals used are 9600l solvent (Mainly 

Isopropyl alcohol, IPA), 1440kg lacquer and 456kg softener.  Table 4 shows the total calculated 

amount of solvents, ink and softener used all printing enterprises based on the assumption that 

the rest printing enterprises produces same amount of waste as that of the largest 12 

enterprises.  Lacquer and softener Wastes are taken at 1% of the total consumed materials.  

This amount is based on real data from the owner of one of the largest printing enterprise 

[Khalid 2010]. Therefore the total amounts are summarized in the Table 5. 

Chemical  Annual 

amount Used 

(kg) 

Annual amount 

Waste (kg) 

Final disposal  Basel convention 

classification 

IPA 19200 1920 (to air) 

17,280 in 

cleaning cloth 

used 

Dispersed into air 

Disposed into 

municipal landfill 

Y12 

Ink 2880 28.8  Y12 

softener 912 4  Y12 

Table 5: Total calculated hazardous waste out of printing presses in the West Bank 
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Figure 6: Solvents, Ink  and paint used in printing press  

Large Press Printing Enterprises 
In the POt area there are 7 large printing enterprises that print newspaper and books. Visiting 

one of theses enterprises, it was found that 2400 liters of diluted Sodium di- metasilicate is 

annually consumed. This amount is stored in 20 liters dumps, see Figure 7, that are finally 

disposed into municipal sewage. The empty dumps are then cleaned with fresh water before 

disposed.  In addition, a 100 liter per day of 20% benzene-kerosene mixture is consumed.  All of 

it is disposed into sewage. Based in 300 working days per year, this will sum to 20*300 day/year 

= 6000 liter of Benzene-kerosene. Almost 10,000liter of ink of different colors are used from 

which 200 liters are disposed to municipal sewage. 
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Figure 7: Corrosive material used in the printing press.  

To estimate the total amount consumed by all printing facilities in the west bank, it was assumed  

that there are 6 other printing press of same size as the one we visit.  Based on this, the total 

amount of Hazardous waste out of this industry is calculated.  

Chemical  Annual 
amount Used 
(liter) 

Annual amount 
Waste (liter) 

Final disposal  Basel convention 
classification 

Sodium di 
metasilicate 

16800 16800 Municipal sewage Y12 

Benzene-
kerosene 

6000 6000 diluted in 
30,000 l water 

Municipal sewage Y12 

Ink 10000 200 Municipal sewage Y12 
 

The large printing enterprises are using new automated machines in order to minimize the 
chemical wastes, Figure(8). They start look at chemical substitution to use in the offset printing. 
Therefore the press uses a trade name product Schwego® Soft 8125C and 8126C that is 
environmentally friendly. This replacement allows company to perform alcohol free printing. The 
trade name of the product is. 
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Figure 8: Disposal of chemicals from printing machine.  

 

Carton Shaping Industry 
In the POt there are more than 30 carton shaping enterprises that imported raw carton materials 
from the Israeli market and reshaping it according to customer’s need. In this industry Ignitable 
materials such as IPA (Isopropyl alcohol) is used of an amount of 2000l. Also a 2000 kg sodium 
hydroxide material is used to degrease oil and lubricant on machines. The industry uses 3000l 
of ink of different colors (metallic oxide ink) and more than 8000l of glue.  Of each of these the 
amount of waste discharges to municipal sewage is 1%. 

 

University Teaching and Research lab Wastes  

Based on real data taken from An-Najah university [Nablusi 2010] for  the total amount of 

hazardous liquid and solid chemicals consumed, calculation of the total hazardous waste out of 

all other Palestinian universities teaching labs  and found to be  4340 liters  liquids and 1064 kg 

solid  (mainly caustic soda). The total number of students in the whole universities is 12436 

students.  

For a list of chemicals used by the universities see Appendix 2.  
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Hazardous Medical Waste 

Segregation and storage 
During the survey carried out by Master Plan 2005, in Gaza Strip, it was found that only one 
third of the HCFs have special bags in use for HCW collection; all other facilities consequently 
collecting all types of HCW together with domestic waste.  Sharp items in particular are being 
collected in special boxes (and sometimes special plastic bottles) as a result of the WHO 
donating a certain number of boxes; but again this is happening in only a limited number (38%) 
of HCF.  Color coding of HCW according to its type is recognized as being a useful tool, 
although only 5% of HCF to currently have system for color coding.  Even the labeling system 
for the containers does not exist according the results of the questionnaire. A fundamental issue 
that was highlighted by more than half of those interviewed was that there are frequently 
insufficient waste containers to handle the volume of healthcare waste that is generated. Only 
one quarter of HCFs questioned has some sort of separation of HCW at the point of generation 
and there are no special carts or special routes to transport waste. 

The majority of HCFs have no storage rooms for the waste. More than 80% of facilities in GS 
have no kind of secure storage for HCW. The waste bags are piled in the toilets or sometimes in 
the kitchens, which is aesthetically not accepted and can be considered as a serious hygienic 
problem. 

In the West Bank, the survey results showed that there is no segregation of waste except for 
sharps.  Two thirds of HCFs have acceptable sharp boxes (sometimes plastic bottles).  Less 
than fifty percent segregate other types of waste like waste generated in operating theatres and 
labs which includes infectious and pathological waste.  Only 7.6% of the facilities use color 
coding (they use red or yellow bags for infectious waste).  One third of HCFs lacks proper onsite 
storage containers.  It is very common that all healthcare waste is mixed with the general waste 
in open baskets that are lined with very thin plastic bags.  The bags are not strong enough and 
in many cases can be easily punctured allowing leakage and spillage to occur.  Labeling of 
containers is not used and there is no way to distinguish between waste coming from the 
kitchens or that from the laboratories.   

In most hospitals in WB, there are no special carts or special routes to transport the waste.  The 
corridors and the passengers' elevators are used.  Hence, patients, workers and visitors could 
be subjected to health risks.  Twenty five percent of the hospitals have no storage facilities and 
use the same containers which are located in the streets dedicated for municipal waste.  Most of 
these containers have no protection against animals. 

Collection and transportation of HCW 
Waste is generally collected by the municipality in each city but the collection frequency is left 
uncontrolled.  The workers in the Solid Waste Department, (sometimes called Health 
Department), in each municipality are responsible for collecting all containers and they do not 
distinguish between healthcare waste and domestic waste.  All types of waste are transported in 
the same vehicle and there is no training provided for the waste collectors.  No instructions are 
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given to them on how to act in case of spillages.  Some municipalities provide vaccination for 
the workers against Hepatitis B and Tetanus randomly. 

The transport vehicles are generally not specially designed for HCW transport (sometimes being 
no more than open refuse vans or compactors) and do not engage in management practices 
suited for HCW such as labeling and daily cleaning.  The municipalities, which are mostly 
responsible for HCW transport, make no differentiation between waste collected from residential 
areas and that collected from HCF; this obviously leads to a mixing of waste in the same truck 
and being taken to the same end dump site.  

Treatment and disposal facilities 
Results by [32] show that 70% of the collected HCW in GS is being incinerated, while 20% is 
being burnt in the open air, frequently in bins (resulting in concerns over public health).  The 
remaining collected HCW and the ash from the incineration invariably end up in municipal waste 
dumps. No documentation or registry of any data on incinerated items is made.  In some cases 
the situation has arisen in Gaza where HCW has been witnessed in and around general bins in 
major urban centers and includes theatre waste, infectious waste, sharps (scalpels, catheters, 
syringes, etc) plus general waste from HCF. Where HCFs have the capacity to treat infectious 
and pathological waste themselves (30% of HCFs in Gaza) more than 90% of the HCW is 
incinerated  

With regards to liquid waste 95% in GS is disposed of in the sewer system.  It is unclear where 
the remaining 5% ends up, but most likely it gets disposed of along with the solid waste, 
subsequently ending up in municipal sites. 

In the WB, many hospitals are using autoclaving to treat positive bacterial cultures, blood 
samples, syringes or any waste produced from testing or treatment of patients who are infected 
by AIDS.  In other hospitals, waste from isolation rooms, if available, is dealt with as general 
waste. As mentioned previously and according to the results of the survey, most of the waste 
(about 65%) is disposed of in open dumping site, 15% is disposed of by open burning, and less 
than 10% is incinerated.  Ramalla General Hospital has now 690L capacity autoclave systems 
to treat the HCF waste from the medical complex centre in Ramallah General Hospital.  

Similar to the situation in the GS, the liquid waste, which contains pathogens, blood and 
hazardous chemicals, about 92% of it is disposed of in the public sewer system.  It is likely that 
the remaining part is disposed of together with solid waste. 

In-house HCW management 
Within  most of HCF there is little coordinated management of HCW and no written records of 
waste management practices. There is no segregation of HCW which is subsequently mixed 
with the general municipal waste.  The only exception to this is for sharps which are collected 
separately from the rest of the waste. No labeling of the waste is made and most of the HCFs 
do not have any onsite storage facilities. An exceptional case to this practice is found in 
Ramallah General hospital where a pilot case study was conducted in the year 2006-2009. Also 
there are 13 healthcare centers which practice proper medical waste separation. Jericho 
Hospital has an autoclave where medical waste is treated before final disposal.  
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With regards to onsite HCW transport some HCFs have simple equipment such as trolleys 

and/or some sort of wheeled containers in each department.  The remaining facilities do not 

have sufficient equipment for this task. The contractors who are in charge of onsite 

transportation do not get sufficient training and mostly are not vaccinated.  In addition most of 

the waste handlers are not provided with adequate protective clothing.   

The HCW management  in Ramallah general hospitals is more acceptable  as a result of  four 

year funded project entitled “Improvement of Medical Waste Management in Ramallah “ . This 

project was funded by Japan and executed by UNDP. Outcomes of the project were. The 

following achievements were the outcomes of this project. 

  Medical waste regulations and guidelines (manual) for Ramallah Hospital; 

 Medical waste management system and guidelines;   

 Medical waste segregation, collection, transportation and treatment equipments for 

Ramallah Hospital; 

 Medical waste vehicle and containers for Ramallah Municipality; 

 Provision of washing facility / machine for Ramallah Municipality to be used by the workers 

who are involved in waste collection and disposal; 

 Medical waste Bylaws recently re submitted after revision to the Ministerial Council 

(Cabinet); 

 Capacity building in medical waste management within the counterparts through training of 

the relevant personnel of the three partners and public awareness for medical and nursing 

schools. 

Despite all the above achievement, an implantation of a comprehensive national healthcare 

waste management system is still not commenced.   

Calculation of HCW generation in WB/GS 
None of the healthcare facilities in WB and GS keep records on generation rate or quantities of 

healthcare waste.  However, through the sampling campaign carried out through the 

development of medical waste master plan (Master Plan 2005), it was found that the estimated 

volume of HCW generated in the WB and GS is  1.29kg/bed/day 1.3 kg/bed/day respectively.    

These figures are not far from previous estimations by Atyani (1996) which stood at 1.27 

Kg/bed/day of for the WB (Atyani, 1996) and 1.36 kg/bed/day in Jordan which has similar 

treatment practices and culture  
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Currently there 2961 and 2053  beds in West bank and Gaza strip in the total 651 Palestinian 

Primary Health care clinics (National Strategic Health Plan). Based on this number and 

based on published results by (Master plan 2005 and Atyani 1996) on the health care waste 

(1.3 kg/bed /day) then the annual total healthcare waste is 2379ton. Of this, 20% can be 

considered as hazardous waste, therefore the hazardous healthcare waste is 457 ton. Due to 

lack of enforcement of medical waste law most of hazardous medical wastes are found in 

municipal landfill. The following figures, (9-10) show a sharp box and medical waste syringes 

and medicines in Zahrat al-Finjan landfill.    All of these wastes are considered as Y1 according 

to Basel convention. 

 

 

Figure 9: Sharp box in Zahrat Alfinjan 

 

Figure 10: Syringes and medicine wastes disposed with municipal waste into Zahrat AlFinja.  
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Aluminum and profile Production.  
In the POt area there are one aluminum and profile production plant (NAPCO) and two 

aluminum powder coating plants. A visit was carried out to NAPCO, one of the largest 

Palestinian Aluminum and profile companies. The production process starts with the use of the 

best international aluminum logs of 7 inch diameter, after being heated up to 480oC, the 

aluminum billets becomes ready to be extruded through the Die to produce different forms of 

aluminum profiles using a 1650 tons capacity Extrusion hydraulic press. The company has 

powder coating line and recycling lines. In the past five years, the company had an oxidation 

line but this line is not in operation due to prevent importing Sulfuric acid (that is needed in the 

oxidation process) from Israeli market by the Israeli authority. This forces the company to carry 

out oxidation process in Israel.   

On site, the company carries out chroming step, Figure 11, where the chrome rinse is treated 

with HCL and then neutralized it by sodium hydroxide solution. The chrome sludge formed 

through this step is stored in special containers and sends to final disposal area in Israel 

through a commercial Israeli waste disposing company. Real measured  annual amount of 

chrome sludge produced is 15.6 tones. Total amount of HCL used is 8tones (amount of waste 

out of this is 40kg). Amount of sodium hydroxide used is 2800kg of which 28kg NaOH solids are 

disposed in the municipal waste. 

 

Figure 11: Chroming and rinsing step.  

NAPCO provides a wide range of colors through the powder coating unit (second process line) 

with finishes in all RAL colors. The result is a uniform, durable, high-quality, and attractive finish. 

Several UNIVERCOL series powder is used such as series 6000 (epoxy polyester series), zinc 
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rich epoxy coating powder (series 9200) and others.  In this process the total amount of powder 

paint used is 236.5 Tones. Of this the annual amount of powder lost as waste is 21.6 ton. The 

company stores this powder in special barrels, Figure 12, and sends them for final disposal to 

Israel through one of the Israeli waste disposing companies.  

 

Figure 12: Hazardous waste powder containers 

NAPCO stores the Chrome raw materials in closed container, Figure 13. The closed 

50ft3container is locked by two keys owned by two different operators. This means that chrome 

can not be transported from the inside container by mistake.  

 

Figure 13: 17 kg Chrome raw material con storage containers stored in a 50ft3 closed container. 
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There are no Aluminum solid wastes out of the company. This evidence is supported NAPCO’s policy to 

encourage people to bring out the waste aluminum profiles and recycled them in its oven. Annual 

recycled Aluminum is 1000 tons. The oven is operated 4 times a year. Gas fuel is used in the oven. In the 

latest Gas emission measurements carried out in Sep 2009, the gas emission quality out of the company 

is within Palestinian standards.  

It is worth mentioning that NAPCO is committed not only to satisfy its customers but also aims at 

maintain green environment by disposing its hazardous waste in proper procedure. NAPCO is also 

committed to improve and review the effectiveness of its Quality system to achieve high Quality 

products. Therefore, NAPCO has set up a quality assurance department equipped with all the necessary 

apparatuses and devices to track each of the production phases. NAPCO received the Palestinian quality 

certification and ISO 9002. 

  

In order to estimate the total sludge expected from all other aluminum profile companies, data from 

NAPCO were takes as the basin line. NAPCO production represents 50% of total aluminum profile 

production capacity in the POT.  The following table summarizes the findings.  Other companies do not 

send chrome sludge and used powder for proper disposing unit.  

 

Chemical  
Name 

Annual amount 
Used (kg) 

Annual amount 
Waste (kg) 

Final disposal  Basel 
convention 
classification 

Aluminate 
TMT 408  

12000 200 (Due to 
immersing 
aluminum profile 
in the tank) 

Municipal sewage 
(diluted with water) 

Y17 

HCL 8000 (32% 
W/W) 

40 Municipal sewage Y34 

NaOH 2800 28KG In the bags to 
municipal waste  

Y35 

Chrome 
Sludge 

 31200 kg Ramat Hovave 
hazardous waste 
landfill/ Israel 

Y21 

Used 
Powder 
coating 

473111 kg 42200 kg Ramat Hovave 
hazardous waste 
landfill/ Israel 

Y23 

Total liquid hazardous waste: 240 kg; total solid waste: 73400kg 
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Leather and tanning industry 
Tanning is the process of manufacturing animal hides or skin into leather. The process involves the 

removal of hide substances like hair, flesh, blood, fat etc by means of mechanical and chemical 

process, Figure 14. .  

 

 
 
Figure 14: Dehairing waste process fully contaminated with hazardous chemicals, National Leather 

Company, Hebron.  

 
 
Additional steps usually shaping the leather to uniform thickness, oiling it to provide pliability and 

flexibility characteristics or dying to the characteristic color. The tanning industry, which commonly 

utilizes “chrome liquor” in the tanning process, discharges the effluent into the environment 

containing salts exceeding the permissible limits.  Among the most hazards pollutants in these 

effluents are chromium and sulfides along with many other chemicals such as Ammonia, chlorides, 

detergents, emulsifiers, bactericides, fungicides, chlorine agents, etc. A sludge effluent from such 

effluents therefore provides a natural environment for enrichment for chromium resistance bacteria. 

Almost all types of waste exhibit a wide variation with respect to type of production as well as the 

working conditions.  
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The tanning industry in Palestine is mainly located in Hebron district in the south of Palestine, where 

one can find 12 small-scale tanning facilities located next to each other in one neighborhood in the 

industrial municipal zone. Another two tanneries located in Nablus District were under operation 

before 2000, one of them is completely closed now and the other performs salting stage only and 

ends after unhearing process of hides. The salted hides are then sold to Hebron tanneries where rest 

tanning steps are carried out.  

Tanneries consume large quantities of scarce freshwater, and generate and release corresponding 

amounts of wastewater with significant pollution loads, and sometimes with extreme pH values.  

Figure 15 shows tanning main stages.  It takes 15 days to process rawhide to finished leather. Each 

stage generates significant pollutants loads.  

Hexavalent chromium salts are particularly dangerous, as they are water-soluble and Potentially 

highly toxic and carcinogenic. Tanning also produces toxic gases (mainly adsorbed by plants), such 

as hydrogen sulphide (H2S), which are released to the environment when emptying the tanning 

drums. The preservation of animal skins might include the use of insecticides or bactericides, which 

may be washed out during a soaking process and later drained to the wastewater system. Should this 

be the case, the reuse of the wastewater could lead to absorption of these insecticides and bactericides 

by plants and entry into the food chain.   

 

The disposal of wastewater containing untreated tannery effluent in open valleys presents a high risk 

of groundwater pollution, as wastewater infiltrates through the limestone into the aquifer, see figure 

(16). 

Tannery effluent also has a high salt content, which cannot be removed by biological treatment. 

When effluent is recycled for agriculture, these salts can affect the texture of soil and reduce crop 

yields. Hexavalent Chromium salt is particularly problematic, since it accumulates in residual 

wastewater treatment plant sludge and makes sludge disposal more difficult. Chromium salts are 

water-soluble and Potentially highly toxic and carcinogenic 
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Figure 15: Typical Tanning process and its waste.  

 

 

Figure:16 Effluent water out of tanneries disposed into near wadies.   

During this hazardous waste inventory project, a field visit to the tanning industry in Hebron was 

carried out in which an interview to the largest tanneries owner indicates that the total monthly 

average hides treated by the 12 tanneries  is 2500 cowhides, 1500 sheep and 500 goat hides. A total 

consumption of 33 w/w %HCl by all tanneries is 10 tones per month. The amount of chromium used 

is 7% of hides weigh, this is equivalent to 4 tones per month.    Whole tanneries consume around 

200m3 fresh water per day which is equivalent to 36,000 tones of fresh water annually (taking into 

consideration shut down and holidays). All these water ends into municipal sewage, Figure 17, as 

hazardous effluent due to the presence of hazardous chemicals out of the tanning process. The annual 

solid waste (heavily contaminated with sodium sulphate and chromium salt) is 1200m3. A photo of 

this waste is shown in the figure 18 which was taken during a visit to the 12 tanneries in Hebron and 

more information was taken by interviewing the director of National Leather company.[National 

Leather company, 2010]   
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Figure 17: Disposing tanning wastewater into municipal sewage 

 

 

 

Figure 18: Solid Tanning waste contaminated with chromium salt and other chemicals 

 

The following table summarizes the total liquid and solid hazardous waste of the tanning industries. 

Chemical waste Annual liquid 
waste (Tons)  

Annual solid 
waste (ton) 

Annual gas 
waste (ton) 

Basel 
convention. 

ammonia, chlorides, 360,000   Y21 
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detergents, emulsifiers, 
bactericides, fungicides, 
chlorine agents 

Hydrogen sulfide   10  

sodium sulphate and 
chromium salt 

 1200  Y21, Y24 

 

Was their any attempt to solve the tanning problem? 
Due to the negative environmental impact of the tanning process and due to the scarce of water in 

Hebron district, an in site liquid effluent treatment unit was build in June 2003, see figure below.  See 

figure (19)  

 

 
Figure 19: Tanning effluent wastewater treatment unit.  

 

The main aim of the treatment unit was to separate and reuse of the dissolved chrome in the liquid 

effluent. The unit costs 100,000 US$ and was funded by the USAID. The main stakeholders were 

Palestinian Water Authority, Hebron Municipality and tanneries’ owners. The project was facilitated 

by CH2M HILLHILL Company. As a result 99% of dissolved chromium in the effluent liquid was 

separated and reused in the tanning industry [National Leather company, 2010]   
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This allowed a saving of around 60% of fresh chromium.  The unit uses H2SO4 and MgO. One year 

later the Israeli authority forbids the import of H2SO4 from the Israeli side due to political reasons and 

therefore the separation unit was not functioning.   

 

Used Oil from Vehicle servicing 
A survey on the total amount of used mineral oil used by all vehicle services workshops in the POt 

resulted in an annual 15000 tons [ICMO, 2010]in the West Bank and 5000 ton in Gaza strip.  This 

number is based on real numbers taken from one of the main vehicle oil distributor and field visit to 

several car maintenance workshops.    In the last five years, there was an attempt to recycle used oil in a 

plant build half the way between Nablus and Tulkarm. The plant was designed for an out through of 

20ton/day of recycled oil. The capital investment is 1 million dollars.  Due to operational problems and 

lack of experienced operators this attempt fails to succeed. Therefore there are no adequate treatment 

facilities available for used oil.   

The environmental impact of discharged used mineral oil depends on its physical and chemical 

properties, the amounts disposed of in an uncontrolled way, the features of the underlying soil and local 

hydrological characteristics. Disposing of used motor oil by pouring it into storm or sewage drains, 

dumping it onto the ground, or disposing of it with household waste may create significant risks to 

human health and the environment.  

Human health is affected if rainwater carries oil contaminated with metals into underground streams 

and therefore into drinking water. It is almost impossible to clean up groundwater once it has been 

contaminated. Surface runoff from ground disposal and oil poured down drains often goes to water 

treatment plants, streams or rivers, which can also affect drinking water supplies. Used oil from a single 

oil change can ruin a million litres of freshwater, a year's supply for 50 people. Used oil is contaminated 

with heavy metals.  

Used oil contaminating surface water also harms wildlife. Oil depletes the oxygen supply of fish and 

other aquatic life, and hinders the ability of birds to fly. When plants are grown in soil or fed with water 

contaminated by used oil, they absorb (or bioaccumulate) high concentrations of heavy metals. One of 

the indirect risks of such environmental pollution is the poisoning of the food chain, which ultimately 

affects human health. The geological and hydrological features and soils in most areas in the West Bank 

have a ‘good’ infiltration, as there is no significant natural barrier, and hence little protection for the 

groundwater.  
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Annual Used filter out of vehicle repairing cars are estimated at 2 private vehicle and 4 per public cars. 

As there are 11000 private cares and 50000 public ones then total used filters are 420,000. All of these 

are collected by metal collectors who sold them to metal processing companies. Total weight of these 

filters which is contaminated with used oils is 29400kg.    

In the vehicle maintenance workshops 40,000 liters oil degreaser [Target 2010] is used that contains 

sodium hydroxide, butyl glycol, sodium meta-silicate  

There is presently no system in place by authorities or registered private sector for the collection and 

processing of used engine oils and components. Most of the oily vehicle components are currently burnt 

and the rest is spilled irregularly. Currently, used mineral oil is being improperly recycled including:  20% 

of used mineral oil is dumped on vacant land or in sewage systems; around 10% of used mineral oil are 

used by some stone factories and metal processing as well as traditional oil coking and Taboon places, 

see Figure 20;   around 70% of used mineral oil is sold to Tahina companies for a price ranges from 120-

160  NIS per barrel to be used as source fuel.  

 A visit to one Tahina company in Nablus city shows that each day, 500liters of used mineral oil is 

burned.   Emission gases out of this contain SO2, NO2 and lead.  

 

 

 

Figure 20: Burned oil at Taboun place.  

 

A summary of the total amount of hazardous mineral used oil is  

Chemical waste Annual liquid 
waste (Tons)  

Annual solid 
waste 

Annual gas 
waste (ton) 

Basel 
convention. 
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(tones) 
Mineral used oil thrown to 
sewage  

3000   Y8 

Mineral oils burned and 
produces So2, No2, Co and 
lead  

11500   Y31 

Used oil filter   29.4  Y8 
 

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, UNEP 

[2003].  

Pesticide Usage in the West Bank  

Although pesticides use is considered a sign of progress and modernization it creates problem to farmers 

and environment. With this attitude prevalent among the agricultural establishment, farmers' use of 

pesticides increased, particularly in irrigated farming. Unfortunately, this increase has not been 

accompanied by a full understanding of the impacts of pesticides on human health, beneficial organisms 

and the environment (Sansour 1991, Igbedioh 1991). This attitude has been shown elsewhere to lead 

into a vicious cycle of ever-increasing usage and ever diminishing returns (WRI 1994).  

A total of 123 types of pesticides trade names are currently in use in the POt.  Among these, fourteen 

pesticides are internationally banned or strictly regulated by the Stockholm Convention. Although the 

Palestinian Authority is not party to the Stockholm convention, the EQA’s chemical regulations 

department prohibits the passage of internationally banned chemicals (WHO 1993, Safi 1991, 

Hassoun 1991). Seven of these pesticides are members of the "dirty dozen," namely Aldicarb, Chlordan, 

DDT, Lindane, Paraquate, Parathion and Pentachlorophenol. 

In 1994, The Applied Research Institute Jerusalem (ARIJ) undertook pilot project on the pesticides usage 

in the West Bank. They presented general information on the main features of pesticide usage in the 

West Bank. Their study was based on information collected from 100 surveys conducted in a random 

sampling of farmers on irrigated farms in three districts, Tulkarem, Jenin and Jericho, and information 

compiled from the agricultural departments in each districts of the West Bank.  

Routine occupational exposure during pesticide application often causes chronic health effects. 

Pesticides may accumulate in body fat following incidental exposure to residues in air, water, soil and 
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food. Chronic and incidental exposure raises the possibilities of carcinogenic, teratogenic, mutagenic and 

reproductive effects (WHO 1993).  

 

 A survey on the application and usage of Pesticides: current and future outlook was published by Batta 

2003. 

In a work carried out by JICA (2006), qualitative quantitative analysis of the pesticides used in Jericho are 

shown in Table 6. 

Description Annual Consumption 

  (kg) 

Irrigation network 293850 

Nylon for ground agriculture 674880 

Nylon for external coverage 109425 

Pesticides bottles 24527 

Solid fertilizers bags 41595 

Liquid fertilizers bottles 35082 

Nets 7937 

Threads 3648 

Total 1190944 

Table 6: Annual consumption of Pesticides, Solid fertilizers, and liquid fertilizers in Jericho Governorate 

(JICA 2006).   

Data from Ministry of agriculture shows that the total quantity of pesticides used is 730 tons in the 

West Bank in the first six month. This result in around 1460 tone annually.  In the Gaza Strip, double 

of this is used and are imported from Israel. 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.  

Through a private communication with the director of insecticides at the Ministry of Agriculture, it 

is found that over the last six months, the amount of Inseceticides, acaricides and nematicides are 

110;  fungicides are 120 tones; Herbicides and Defoliants are 125 tones and   Molluscides are 220 

tones.  
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Amount of fertilizers used in Jericho is 76.7 tones. Total amount used in the rest of West bank is not 

available by the MoA but from previous study it was reported that amount of fertilizers used 

reached 33000 tones. This means that the annual total amount of pesticides and fertilizers used in 

the whole West Bank is 34460tones. Around 1% of the pesticides, fertilizers, etc are left in its 

original containers and thrown as hazardous waste that is equivalent to 344.6 tones.  

Methyl bromide is used intensively by farmers involved with irrigated agriculture in the West Bank. 

It makes up 54% of the total amount of pesticides used in irrigated farming and 39.7% of the 

estimated total pesticides used in the West Bank. Farmers are not aware that through their actions, 

large quantities of methyl bromide are vented to the atmosphere, causing depletion of the ozone 

layer which protects the earth from the ultraviolet (UV) solar radiation. It is estimated that bromine 

from methyl bromide is 50 times more destructive to the ozone layer, atom for atom, than chlorine 

atoms in the Chlorofluorocarbons (CFCs). Increased UV light penetration increases the incidence of 

skin cancer, most common in people exposed to sunlight for extended periods, such as farmers. 

Methyl bromide is extremely toxic. If inhaled it can cause acute and chronic respiratory problems. It 

is also thought to be associated with incidences of skin burns, damage to the immune system, 

neurological disorder and even death.  (Clark, 1994) 

Therefore, pesticides are hazardous substances that raise EQA concern owing to their several risks 

and threats to the environment and human public health, and to being slowly decomposed, which 

make them a major component of persistent organic pollutants (POPs). 

A list of all pesticides, INSECTICIDES, ACARICIDES & NEMATICIDES FUNGICIDES & BACTERICID, 

HERBICIDES & DEFOLIANTS, MOLLUSCIDES, rodenticides and FUMIGANTS allowed to be 

used in the POt with their active materials concentration is listed in Appendix 3.  

 
 
 

Textile and Fabric Facilities 
  The clothing and textile industry is one of the key industries the POt and the second largest employer in 

the west bank and Gaza strip after the construction industry. Some of the manufacturers in the 

Palestinian territories especially who make the JEANS® fabrics also perform textile washing operations. 
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The operations are needed to fix the dyes on the so called “pre washed” fabrics before being sold to the 

customers.   

The textile industry produces huge amount of wastewater during all production processes and finishing 

step. Textile washing operations are the most water intensive in textile production.  In some steps, 

chemicals are added to the wastewater for certain polishing purposes (i.e enzymes are added for wax 

removal). Therefore, wastewater from textile washing process contains high quantities of chemical 

residue which originate from previous textile processing step including dyes. The raw materials for 

manufacturing dyes contain mainly hydrocarbons. In addition to dyes, textile waste water contains 

solids, oils and halogenated organics from processes such as bleaching. Heavy metals, which are used 

for fixing colors in the dye, are also present. Moreover some compounds may be applied to fibers in 

processes preceding final step of washing to improve the fibers properties during. These compounds 

may be released to the effluent water during washing. Example of these compounds include  sizing, 

surfactants, coating and finishing additives.    Sizing compounds such as starch contribute in increasing 

the Biological Oxygen Demand (BOD) and Chemical oxygen demand (COD) of the effluent stream.  Many 

of the aromatic compounds found in textile wastewater are either known carcinogens or toxic 

substances.  No recycling or treating for wastewater is carried out and wastewater is disposed into 

municipal sewage.  Figure 21 shows blue dye wastewater on the facility ground floor.  

 

 

Figure 21: Blue dye wastewater out of textile washing step at AlAqad Company.   
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In the Palestinian territories there are 79 textile-dyeing facilities (includes spinning, finishing dressing 

and dying textile fabrics facilities), [Apendix 1], in the West Bank producing both printed and dyed 

fabrics.  Sampling of textile wastewater effluent from Nablus textile facilities shows values for TDS to be 

in the range from 320-1600 mg/l. COD and BOD were found in the range 160-1500 and 170 mg/l. 

Therefore based on the characteristics of wastewater out of the 10 textile facilities in Nablus city which 

annually consumes 52,000 m3 [Arafat 2007] then the total amount of total suspended solids is 370tones 

heavily concentrated with carcinogenic and heavy metals.  

  

Paint Production 
In the West Bank there are 14 manufacturing paint facilities. Of these, there are 4 large facilities that 

produce water base, oil base and paste insulation. In this project a visit was made to two manufacturing 

paint companies, one in Nablus and the other in Tulkarm.  The paint manufacturing process involves the 

mixing of different agents such as pigments,  solvents and wide Range of different Agents(Anti Caking, 

Anti Fungies,…),Wide range of filling materials, dyes, acrylics and long alkids. A range of hazardous 

substances are used in the processes such as ethyl benzene and similar organic compounds, various 

acids, metals, acrylates, hazardous isomers, and alcohols, as well as particulates. The two companies 

visited claim that through their processing there are no waste out of manufacturing step. Their 

justification is that for each product they use one mixing vessel and therefore no cleaning is required 

between batch and another. This is not realistic as some wastes were observed. These wastes are 

generated from transfer of raw materials from one processing area to another. This includes paint and 

varnish, halogenated solvents, sludge (aqueous and other) from paint or varnish removal containing 

halogenated solvents, adhesives and resins. It was estimated by (ARIJ, 1995a-1995c & 1996a-1996e) 

that the annual solid and liquid hazardous waste generation are 8 and 201 tones respectively.   

A an interview with the general manager of AlArabiya Paint manufacturing company in Nablus,[Qadomi 

2010], it was found that  AlArabiya Paint Factory produces annually 1218165kg water base paint, 

233027 kg oil based paint and 447230  past and Insulation.  The company’s market share in the 

Palestinian market is around 15%. If we assume that at the end user, the amount of waste paint that 

remains in the container and thrown away is equivalent to 1% of container’s paint. Then the amount of 

hazardous paint waste will be 97 tone of liquid paints and 29 tones of solid pastes. Also the amount of 

solvents used by the user is equivalent to 15% of paint container volume. Based on this and the pair in 
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mind that 1% of solvent container is end up as waste, then the total amount of solvent waste generated 

is 14.5 tones. The amount of Fungicides (highly corrosive material) used in paint industry is 1 tone.  

 

 

 

Waste Liquid form 

(ton/year) 

Solid waste (ton/year) Basel convention 

Varnish, halogenated 

solvents 

111  Y6 

Paste paint  29 Y12 

Fungicides(Highly corrosive 

material, includes heavy 

metals) 

 

1  Y12 

 

 

Used tyres 
A tyre is a rubber article with a complex structure. Approximately 80% of the weight of car tyres 

and 75% of truck tyres is rubber compound. The compositions of the tyres produced by different 

manufacturers are very similar.  

Material composition of a tyre is rubber/elastomers, carbon black, metals, textile, zinc oxide, 

sulpher and additives.  Elemental analysis of waste tyre contains, 79.7 % C, 7.5%, 0.5% N, 1.7% S 

and O 11.1%. Flue gas out of burned tyres may contain acid compounds, such as NOx, CHx, Sox and 

heavy metals such as Zn.   

In the Palestinian territories, the number of registered vehicles as reported by PCBS 2008T based on 

data from the Ministry of Transportation is listed in the table below.  

Private cars 

Taxis 

M
otorcycles 

and m
oped 

Private 

busses 

Public 

busses 

Trailers 
and 

sem
i trailers 

A
gricultural 

e tractors 

R
oad 

tractors 

Trucks 
and 

com
m

ercial 

O
ther 

vehicles 

Total 

65207 8412 266 364 793 296 728 27 19839 804 96736 
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We have to say that there are around 15000 unregistered vehicles as off road vehicles.  

In order to calculate the waste rubber tyres produced annually, we based our calculation on  a 

formula of Sharma et al [2000] which is a function of type of vehicle (large vehicle or small ones), 

registered vehicle or off road vehicle. In the formula, the amount of waste rubber produced from car 

and heavy vehicle are 5 and 100kg/year respectively. For off the road car and heavy vehicle it is 20 

and 200kg/year respectively.  Based on these numbers and data from PCBS 2008 on licensed road 

vehicles in the West Bank, then a total of 2767 ton /year of waste rubber is produced from registered 

vehicles and another 277 tone from off road vehicles.  

Apart from the locally generated quantities, there is an import of used tires from outside POt. In some 

areas, you find Stockpiles of used tires that create not only land-use problems but also environmental 

hazards.  

Used tires collectors do burn tires in open filed area nearly outside cities to collect steel wires. 

Figure 22 was taken during this project survey in Nablus area. They are left burning for long time 

and results in negative human health impacts. 

   

 
 
Figure22: Used tiers burn in the open atmosphere in Nablus area.  
 
 
Tire fires are extremely dangerous. They pollute the air with hazardous compounds and Potentially 

toxic gases (for example, anthracite, aromatics, arsenic, benzene, butadiene and cadmium, to mention 

a few), and contaminate the ground with the oil and ash created during fires, thus endangering 

ground and surface waters 

Based on data from Basel convention[2007] about the amount of hazardous waste included in the 

tires, the last column of the following table is calculated with reference to the total amount of 

generated used tires  in the West Bank.  
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Constituent  Chemical Name  Remarks  Content 

 %Weight) 

Weight in kg 
based on 3044 
tones of used 
tyres 

Y22 Copper Compounds Alloying constituent of the 

metallic reinforcing material 

(Steel cord) 

Approx. 
0.02% 

608 

Y23 Zinc Compounds Zinc Oxide, retained in the 

rubber matrix 

Approx. 1% 30440 

Y26 Cadmium On trace levels, as Cadmium 

compounds attendant substance 

of the Zinc Oxide 

Max. 0.001% 30.4 

Y31 Lead 

Lead Compounds 

On trace levels, as attendant 

substance of the Zinc Oxide 

Max. 0.005% 152 

Y34 Acidic solutions or 
acids in solid form 

Stearic acid, in solid form Approx. 0.3 % 9132 

Y45 Organohalogen 
compounds 

other than substances 
in Annex to the Basel 

Convention 

Halogen butyl rubber Content of 

Halogens 

Max. 0.10 % 

3044 

 

 

 When tires are disposed of in landfills, they often rise to the top and make it difficult to maintain the 

soil cover on the landfill. Further, tire dumps and improperly discarded tyres are ideal breeding 

grounds for disease-carrying mosquitoes and rodents. Evidence of this was seen in Yata dumpsit as 

shown in the Figure 23 below.  
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Figure23  : Tires disposal  at Yatta dumpsite.  

 
 
A discussion on Disposal of end of life tires / Benefits, disadvantages will be present a proposed 
project on used tires in the implementation program section.  

 
 
 
 

Dioxins and furans. 

Another very important pollution contributor out of used tyre burn is the formation of Dioxins and 

furans (PCDDs and PCDFs) Polychlorinated dibenzo-p-dioxins and dibenzofurans, 

hexachlorobenzene and polychlorinated biphenyls may be unintentionally formed and released from, 

among others, the open burning of tires (especially if this contains polyvinylchloride, or PVC), 

residential combustion sources, motor vehicles, particularly those burning leaded gasoline, and 

textile and leather dyeing.  No measurement of dioxin emissions has been carried out in the Occupied 

Palestinian Territories but evidence of its harmful effect that result in cancer was published by El-

Hamouz [2002]. In a model developed by EL-Hamouz [2002] it was found that the amount of 

PCDD and PCDF emitted from burning plastic waste contaminated with medical waste is 463µg/ton 

and 143µg/ton respectively. In the study it was found that all registered cancer cases were in 

Beitfoork and Shekh Musalam areas where “used tyres” and PVC plastics were burned.  
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Polychlorinated biphenyls 
Polychlorinated biphenyls (PCBS) are widely used as additives to oils in electrical equipment, 

transformers, condensers, hydraulic machinery, and other applications where chemical stability 

is required for safety, operation, or durability. Although the chemical stability of many PCBS has 

been a benefit from the standpoint of commercial use, it has created an environmental problem 

because it translates into extreme persistence when the PCBs are eventually released into the 

environment. Prior to establishment of the Palestinian Authority, the Israeli national electrical 

company managed the electrical system in the Occupied Palestinian Territories. Transformers 

and condensers used by electrical suppliers are known to be a source of oil contaminated with 

PCBS.  In order to have more familiar about the amount of mineral oils used in the transformers 

used by electricity supplier companies in the west bank, a survey was conducted about the 

number of high voltage transformers and type of oil contained inside them. The survey covered 

all electrical suppliers in the West bank. A sample of response by one of the electrical suppliers 

is shown in Appendix 4a.   It was found that the total amount of Transformer oil used is over 

than 1,950,000 liter. Most of these are used by Jerusalem District Electricity co. Ltd (JDEC). 

Several trade name of oils are used such as Shell,  Nitro 10xt, Nitro 10GBX and others.  These 

oils are naphthenic products. From the survey, It was found that in Jenin 4000 liter of oil was 

lost during Israeli invasion in the second intifada and all of these went into soil and public 

sewage. 200kg was lost in Salfeet for the same reason. Nablus municipality gets rid of used 

mineral oil out by selling them with vehicle used oils.   As an inventory data of this transformer 

oil, there are around 4200kg as hazardous.  To maintain any transformer owned by JDEC, the 

transformer is send to an Israeli company which takes care of the used oil. Data sheet and 

specification of Nitro 10GBX transformer oils is attached in Appendix 4b. 

 

Household hazardous waste 
It is reported by PCBS 2002 that the total number of dumping sites in West Bank and in Gaza  

Strips are 137 and 4 respectively. As this survey is out of date and as a result of the 

establishment of legal sanitary landfill in Jenin, “Zahrat AL-Finjan”, serving the northern part of 

the West Bank, and the currently establishing another sanitary landfill in the South, several visits 

were carried out to this landfill as well as other three illegal dumpsites for the purpose of having 

more  accurate data.  Visits include Zahrat Al-Finjan, Yatta and Feroun dumpsites. Quantitative 

qualitative analysis of the waste disposed to these dumpsites was carried out. Appendix 5 

shows  
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a) qualitative analysis from all existing dumpsites in Beit Lahm and Hebron governorates;  

b) dumpsites location and size.   

Data collected during the visit to Yatta dumpsite in Hebron, are based on actual amounts as per 

the weighing platform. For Bethlehem governorate, quantitative data were collected from Al 

azeriyye dumpsite records. 

The type of waste is mainly domestic, commercial and industrial waste. There are no special 

records for industrial waste except for the tannery industry which is about 100 ton per month 

since it is collected and transported separately. According to the JSC H&B [2010] there are no 

specific industrial wastes to be considered. All the waste is dumped and covered in the site. 

Sometimes it is burnt by the scavengers and copper wires burning, Figure 24 (once or two 

times per 6 months) while they burn tiers weekly. There are some kinds of waste sorting like 

metals, wood and plastic and this is done by the scavengers in the site.  

 

 

Figure 24: Solid waste collected by scavengers at Yatta dumpsite.  

 There are 3 other dumpsites in Hebron Governorate (Idna-Dahriyya and beit Ola) others are 

using Hebron. In Bethlehem we have Obeidiyya, Dar salah, Zaatara and Toquoo while others 

are using Al azeriyya. There are no specific records in all these dumpsites except in Idna since 

it is the bulk for recycables materials.  

Qualitative/quantitative analysis of Zahrat AlFinjan.  
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Currently there are no records on the composition of Hazardous waste arriving Zahrat AlFinja 

landfill.    The monthly total amount of solid waste arrived at ZF is 12000ton [Shawahneh 

2010].This waste arrived from Nablus, Jenin, Tubas, villiges of North west Nablus, Tulkarm and 

Wadi Alshaeer.  No separation is carried out at this site. Attempts were carried out to separate 

recyclable plastic arrived at this site, see Figure (25). 

 

Figure 25: Separated Plastic waste at Zahrat Alfinjan.  

 This initiative is still in its first stage and no progress is achieved although the amount of 

recyclable plastics arrived ZF is huge. Currently practice at ZF is the burying of hazardous 

waste in the landfill with non hazardous waste which can affect the performance of the landfill. It 

is the aim of this work to determine quantitative/qualitative amount of Hazardous waste. For 

more details about the methodology used see Appendix 6.  

The following hazardous materials were found in the ZF landfill: medical waste, oil-based paints, 

paint thinner, wood preservatives, household cleaners, CD’s spray gas, electrical broken 

equipment, dry batteries, fragments, rubber.  used motor oil, antifreeze, batteries and others  

Some of these wastes are shown in Figure 26.   
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Figure 26 (a) Medical sharp box in the landfill 
 
 

 
Figure 26 (b): hazardous spray cans, used oil cans,  
antifreeze, and other hazardous materials 
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Figure 26c: Rubber and chemical plastic containers in the landfill. 
 

 
Figure 26-d: broken computer keyboard, oil filters and other household waste at Yattah landfill 
 
 

Over two weeks period, the total average  hazardous waste arrived Zahrat Al-Finjan excluding 

dry batteries, medical wastes and paint cans (as these sectors were dealt separately) is 0.1% of 

the total waste arrived. Mayala [2008] found that the total hazardous waste including medical 

waste, paint, and dry batteries and other generated waste from Nablus and its refugee camps 

were 1.5%. Therefore based on the total POt population of West Bank as 2407681 and the 

generation rate of waste is 0.7 kg/day /person, then the total hazardous waste is 615 tones.   

 

Waste batteries 

 
Hazards from waste batteries are associated with improper handling and disposal. Improper 

handling can result in spillage of corrosive fluids that can cause chemical burns and damage to 

a wide variety of materials. Metals in batteries, including lead, mercury and cadmium, are toxic. 

Improper disposal of batteries in landfills may result in the release of corrosive fluids and 

dissolved metals into groundwater and the environment. They bioaccumulate in plants and 

animals and persist in the environment.  

In a survey carried out in this study, data collected from Jawwal mobile company shows that the 

company disposes the used mobile batteries through Ramallah municipality. In the last year, 

4269 mobile batteries were handed to Ramallah municipality. But as there is no proper way of 

disposing it, this was end up in the landfill. Also 52 Liquid batteries used by the Jawal’s vehicle 
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are returned back to the battery dealer. More than 1326 dry batteries used in the transmission 

towers are returned back to the supplier (Duracom and Eriksson). 277 out of date battery found 

in the company’s store were returned to the supplier. This is an example of a good practice by 

one of the Palestinian companies. But the questions that arise are how many companies do 

same? To answer this, we carried out separation of waste arrived at Zahrat AlFinjan, one of the 

national Disposal Landfill in Palestine and found that batteries are disposed into the landfill and 

the percentage of this is not that low. Figure 27 shows a photo of batteries found in the landfill 

waste. On average the total amount of batteries arrived at Zahrat Alfinjan is equivalent to 

0.00008. This means that the total amount of dry batteries is equivalent to 49. ton.  

 Annual solid Solid waste, 

tones 

Basel Convention 

Dry Used batteries 49 Y22,Y23,Y31 

 

 
 
 Figure 27: Used batteries found in the landfill waste 
  

By contacting the main liquid battery dealer in the North and South of West Bank, it was found 

that the total use of liquid batteries is 40,000 battery of an average weight of 13kg for small 

batteries and 60 kg for the large batteries. The number of batteries was for the year 2006-2007. 

The dealer indicated that number of vehicles in use at the time being is at least 40% more which 

means that total number of batteries is around 56,000 battery.  To encourage consumers to not 

dispose these batteries in the landfill, the dealer by batteries from the customers for 30 to 80 

NIS (based on its size). This means that most if not all batteries are returned to the 
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manufacturer in Israel for recycling.  Figure 28 shows batteries collected for shipping for 

recycling.   

 

Figure 28: Collected liquid batteries collected by the dealer for recycling for re use.  

 

 

E- waste 

E-waste is a popular, informal name for electronic products nearing the end of their "useful 

life." Computers, televisions, stereos, copiers, and fax machines are common electronic 

products. Many of these products can be reused, refurbished, or recycled. Unfortunately, 

electronic discards is one of the fastest growing segments of our nation's waste stream. 

Certain components of some electronic products contain materials that render them hazardous, 

depending on their condition and density. Cathode ray tubes from televisions and monitor can 

be considered as hazardous waste. During the site visit to Yatta and  FerounI dump site e 

wastes were found. Also in the eastern part of Nablus where an illegal dump site used by 

scavengers to burn tyers, e waste were found as well  as shown in Figure 29.  

Present situation of disposing used TV and other electronic devices such as computers, 

mobiles, printers, remotes.. etc that arrive maintenance workshop is through disposing them to 
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outside maintenance workshop where it is collected by municipality waste vehicles to the 

sanitary landfill. Figure 30 shows e waste outside one of maintenance workshops. 

 

 

 

Figure 29: Parts of E waste found in illegal dump site to the eastern part of Nablus.   

 

Figure 30: e waste outside maintenance workshop.  

What should be done with the electronic discards? 

The mantra of " Reduce, Reuse, Recycle " applies here. Reduce the generation of e-waste through smart 

procurement and good maintenance. Reuse all  functioning electronic equipment by donating or selling it to 

someone who can still use it. Recycle those components that cannot be repaired.   
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Metallic Shaping  
The total number of iron and steel manufacturing facilities in the POt is 13, [Appendix 1b]. There are 

two main factories that re- uses scrap steel to produce steel wires and steel sheet.  They buy scrap 

steel from steel collectors from all over the west bank. Figure 31 shows a pile of scrap steel in the 

yard park of the company.  

 

 
 
 
Figure 31: Scrap steel pile in the front yard of the metal construct factory, Ramallah.  
 
 
 The mini steel mills operating in the POt normally use an electric arc furnace to produce steel from 

steel scrap and direct reduced iron. Such facilities use a range of hazardous heavy metals such as 

Nickel and Lead as well as sodium hydroxide, nitric acid, phenol (and its salts) cyanides, and several 

dangerous halogenated hydrocarbons. Many different hazardous wastes are generated, in gaseous, 

liquid and solid form. 

From a visit to Metal wire manufacturing company in Ramallah, Wire Production Company 

[2010], an annual 20 tones of zinc metals and 8 tones of lead are used.  The following figure, Figure 

32 taken inside the manufacturing area shows the zinc and lead waste out of the industry. The 

accounts to an annual amount of zinc and lead wastes at  8 and 4 tones respectively. 
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Figure 32: Zinc and lead solid hazardous waste out of wire metal company.  

Liquid waste out of this industry is highly polluted with sodium hydroxide, nitric acid and cyanide. 

The total annual amount of used wastewater water out of this company is 3000m3.  To treat the air 

out of production line the company uses a wet scrubber where sodium hydroxide solution is used to 

absorb hazardous outlet gas.  

 

  

Chemical Used Annual solid waste, 

tons 

Annual Liquid waste, 

tones  

Basel convention 

Sodium Hydroxide,  20   Y35 

Nitric acid, Phenol, 

Traxit ® 

 10 Y17 

Cyanide  1 Y7, Y38 

Zinc 8  Y23 

Lead 4  Y31 
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Manufacturing of shoe and footwear  
 

In the POt there are 339 shoe and footwear manufacturers [Appendix 1b]. These require range of 

hazardous substance during the manufacturing process including the process of shoe surface 

preparation (e.g. manually cleaning and conditioning surfaces using numerous solvent-based and 

water-based cleaners), adhesive/primer application (e.g. using a chlorinated solvent mixture which 

produces ethyl acetate emissions), and spray finishing and coating, or polyurethane molding.  

Through a contact to chemical supplier [Sons Company, 2010] who supplies raw materials to more 

than 10 of these manufacturers, it was found that Toluene, Methylene chloride, DMF, and DOP, 

chromium, plastic PVC, politan, plastic dyes, leather and textile are the main raw materials used by 

these manufactures. A visit to one of the largest Shoe manufacturing companies in Nablus, 

(Melhesco company [2010]), it was found that 4m3/day of discharged water is released to municipal 

sewage and a variety of hazardous wastes are produced, ranging from ammonia compounds to 

arsenic, boric, phenol and chromium compounds, to mention a few. The total annual consumption of 

above hazardous materials used by shoe and footwear manufacturers is 500 tones. Therefore based 

on 0.5% loss of these materials due to processing, manufacturing..etc, then the amount of liquid 

hazardous material waste is 2.5 tones.  Contaminated Solid hazardous materials are 60 tones. This 

number is lower than that estimated by ARIJ in 1995. Reason of this is due to closure of some 

companies as a result of second Intifada.  

 

 Annual Liquid 

waste, tons 

Annual solid 

waste, tons  

Basel Convention 

Toluene, Methylene chloride, 

DMF, DOP, adhesive 

solvents 

2.5  Y6,Y12 

Leather contaminated with 

arsenic, boric, chromium 

compounds,  

 60 Y21,Y24 
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Wood furniture 
There are 1946 manufacturing of furniture facilities in the POt.  Wood furniture manufacturing 

involves preserving wood, as well as applying paint. Through a visit survey to such facilities in 

Nablus city, it was found that three main types of preservative are used: water-based, organic 

solvent-based, and tar and oil. Total amount of chemical used by each facility depends on its size. 

Therefore, an interview with two main suppliers (Al Bakri [2010] and Halawa [2010]) in Nablus 

city was made.   Different oil-based and solvent-based paints are commonly used for furniture. Many 

of these are hazardous, such as formaldehyde and glue plant sludge.  Total monthly amount of above 

hazardous materials sold by these two main suppliers in Nablus city is 15.6 tones. Nablus market of 

these materials is considered as one fifth of total POt. Therefore the total annual amount of hazardous 

materials used is 936 tons.  From discussion with manufacturers, 1% of these materials are usually 

left in its original containers; therefore the total amount of Hazardous waste out of this industry is 

9.36 tones. Nitrocellulose lacquer, thinner, and panel cut-offs are among the hazardous wastes 

Potentially generated.  

 

 Annual hazardous liquid waste, 
tones 

Basel Convention  

Water based, organic solvent 
based, natural and synthetic 
glues (nitrocellulose), polyvinyl 
acetate (PVA) and  VOC 

9.36 Y13 

   

 

 

Cosmetic and Detergent Manufacturing 
In the West Bank area of the POt, there are 106 basic chemical manufacturers, soap and detergents and 

other chemical factories [PCBS 2008].  A survey was carried out on the total consumption of chemical 

raw materials used in detergent soap and cosmetic production. A visit was carried out to Arab Industrial 

company, AIC, in Ramallah, Al-Shams chemicals supplier and Brothers company and  Sukhtyan company 

in Nablus. All companies show cooperation and provides list of all chemicals they deal with as well as 

annual selling quantity of the chemical materials. Taking AIC as a case study, [AIC 2010], the total 

amount of hazardous liquid and solid chemicals are 2859 and 954 tons respectively. AIC itself is a 
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detergent manufacturing company and have Hazardous waste store room as shown in Figure 33.  

Unfortunately, these wastes are not dealt with properly by official authorities. Until the preparation of 

this report, no action was taken by Ramallah municipality to arrange for collecting such hazardous 

materials.  

 

 

Figure 33: Storage area of Hazardous waste in AIC.   

 

From the several interviews with many detergent manufacturers, it was pointed out that around of 0.5% 

of chemicals used is lost through manufacturing preparation stage and be left inside their containers. 

Therefore based on this number and the calculated chemicals consumption of all chemicals factories 

(14293 and 4770 tones of liquid and solids), then the total amount of hazardous liquid and solid wastes 

are 71 and 24 tons respectively.  

 Annual Liquid waste 

(tones) 

Anula solid waste 

(tones) 

Basel Convention,  

IPA, EATA, NP9,NP10, 

Butyl glucol, silicone, 

solvents and  others. 

71  Y2 
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Sodium percarbonate, 

sodium hydroxide, 

sodium metasilicate, 

Hydroquinone and 

derivatives…etc 

 24 Y35 

 

Slaughter Houses 
In the west bank there are 8 livestock slaughter houses, and four poultry slaughter houses and 12 

hatcheries in operation by the year 2008.  In the whole slaughter houses, the total birds and live stocks 

slaughtered are 1323100 and 39021 respectively [ PCBS 2008 AGR]. More slaughter houses are in 

process of building in several areas of west bank such as Jenin and Tulkarm. 

The process applied and performed by the butchers, under the supervision of the municipal 

veterinarian, who bring the animals, slaughter them and take the cadavers, comprise the slaughter 

process, de-blooding, de-skinning as well as the removal of head, feet and guts.  

Water is used mainly for flushing dirt, blood, fat and rests of the animal and skins.  

Therefore the wastewater, directly discharged to the public sewage network, shows the typical 

characteristics of raw slaughter house wastewater with high organic load (average BOD5 concentration 

in the range of 2000 to 3000 mg/l), high nitrogen contents (total nitrogen figures ranges from 200 to 400 

mg/l) as well as significant loads of suspended solids and fats.  

Except a small coarse screen, most slaughter houses currently do not have any facilities for wastewater 

pollution reduction such as blood retention or fat removal. The removal of blood by means of a blood 

collection container is a very simple low-cost measure to significantly reduce the organic wastewater 

load discharges from the slaughter house. However, a blood reuse option has to be identified.  

The total Slaughter house solid and liquid wastes are 360 tones/day [Alsadeq 2010] and the total 

Number of sheep destroyed in the last year is 300.   

The critical higher contents of suspended solids and fats do lead to risk of sediments or fat layers in the 

sewage network, thus possibility causing pipe blockage. Therefore, the amount of suspended solids as 
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well as of fat shall be significantly reduced my means of the installation of a screen followed by a simple 

combination of sedimentation tank and fat trap.  

Stone cutting industry  
In the West Bank there are 230 quarrying of stone, tile, sand & clay. They are mainly located in 

Beitlahem, Hebron, Nablus, Jenin, Tulkarm and Jabaa area/Ramallah.  Figure 34 shows part of the 

complex site of Tile industries in Tulkarm.  

 

Figure 34: A site view of Tile enterprise in Tulkarm industrial area. 

   By visits to some of these industries did confirm their need for significant amount of water for cooling 

and dust removal. Most of these enterprises do recycle the used water after passing on site 

sedimentation tanks or basins. None of the visited enterprises is connected to sewage network. 

However, many enterprises do regularly drain the total content of the sedimentation tanks to nearby 

wadies, The only production step of the stone cutting processes is the cutting step itself. Production 

steps of the tile floor factories are mixing, pressing, drying, irrigation, a second drying step surface 

finishing and cutting. For both sub sectors, stone cutters and tile floor factories, the only relevant aspect 

of water pollution is the high content of suspended solids rising up to around 20g/l. Current practice is 

the regular discharge of the sedimentation tank /basin (Figure 35)   content into the nearby wadies, 

Figure 36, Which in some cases amounts up to 12 m3  /day.   
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Figure 35: Sedimentation basin in Tulkarm Tile factory.  

 

 

Figure 36: Sedimentation out of stone cuttings disposed into wadies. 

The industry of stone cutting is one of the largest industrial sectors water consuming industries, 

currently at about 0.5 Mm3 per year, and producing 3300 metric tons/year of calcium carbonate solids, 

Naserdeen et al [2007]. The installation of a plate and frame filter presses could be a good alternative to 

reduce the waste out this industry.  

Charcoal industry   
Charcoal making is an old and honorable trade located mainly in Ya’bad.  Historically, production of 

wood charcoal is in Ya’bad district where there is an abundance of wood dates back to a very ancient 
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period (Ottoman Empire). In Ya’bad there are around 75 charcoal production sites. Over the  period 

1999-2006, the charcoal production per site decreases from 207 ton to 129 ton in 2005 and increases 

again in 2006 to reach a 148 ton per site which is equivalent to an annual total sites production of 

charcoal of 12000 ton.  

Charcoal production generates huge amounts of toxic gases. These toxic gases are released to the 

atmosphere without the use of scrubbers or any available technology to reduce the danger of the fume. 

Some of the charcoal sites are very close to residential areas which can cause health problems.  

Environmental impacts of charcoal production occur at each step of its life-cycle, which includes 

feedstock supply, pyrolises of wood and charcoal usage. Impacts originating from feedstock supply, 

mainly relate to forest harvesting practice and extraction of wood from forest. The ultimate impacts 

may include deforestation, erosion and soil poverty. The most significant impacts occurring during 

charcoal production and usage are emissions into the air and working environment. The pollutants 

emitted included green-house-gases, tars, VOCs and particulate matter. On the global and regional scale 

they contribute to the global warming, while on the local scale they may impose health risk for the 

workers and people living in the vicinity of production site.  

Volatile compounds that are emitted during the charcoal burning may lead to respiratory problems 

and ultimately diseases such as ARI, Otitis media (middle ear infection), COPD, Asthma, Lung cancer, low 

birth weight and others. Evidence of these was presented in Abu Thib [2007]. 

On line measurement of pollutants concentration out of the production unit and in places around the 

production unit was carried out using ELE 8000/EMS 1417 Environmental Data Logger instrument by 

Kayed [2001]. A study  was made at charcoal sites in Ya'bad to estimate the emissions value of emitted 

gases at different locations It was found that  carbon monoxide values  reaches 100 ppm which violated 

the WHO standard  value of 9ppm. Concentration other pollutants (CO2, NO2, SO2, H2S) were found to be 

within WHO standards.   

Values of annual air pollutants are 8760 tons for particulate matters, 8000 tones of NOX, 1665 tones of 

SOX, 1314 ones of CO and 434 tons hydrocarbons.  
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Illegal dumping of Hazardous waste and Illegal Israeli Hazardous waste 
 

Israeli settlements are also reported to release quantities of hazardous waste into the surrounding 

Palestinian environment without treatment, Desk Study [2003]. 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.  

 

Through this study it was reported in Early February 2010 of illegal dumping of around 20m3 of unknown 

soil chemical contaminants in the area of Kufl Haris of the POt. It could be contaminated with aliphatic 

hydrocarbon or other unknown hazardous waste.  Sample of the soil was taken to An-Najah Laboratory 

for test.  Results of the analysis show negative organic contaminants. Appendix 8 shows that there is no 

difference between sample and blank solvent sample. It is seem that these waste are the debris of 

building demolishes from the settlement areas around Kuful Haris. But it is still questionable why these 

waste are in the Palestinian area? A photo of the contaminated soil is shown in Figure 37. 
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Figure 37 Chemical contaminated soil illegally dumped in Kufr Haris 

 

 

5. Hazardous Waste Quantity 

The following table summarizes waste generators and the generated waste types as well as the 

quantitative amount of the hazardous waste generated in the West Bank governorates. 

The total gases waste is estimated to be 24795 tones, hazardous liquid waste is estimated to be 

421422tones; total solid hazardous waste estimated to be is 58660 tones and finally the total highly BOD 

liquid waste is 60131 tons.   These are shown in Table 7.     
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Table 7: Hazardous waste amount generated from the West Bank Enterprises.  

Waste Generator Waste Type Liquid 
waste 

(kg)  

Solid 
Waste 

(kg) 

Basel 
Convention 

Disposal 
authority 

Pharmaceutical industry Solvents, expired medicines, vitamins 7300 10327 Y2, Y3 MOL, MOH 

Food processing: Dairy 
industry 

Solid and liquid organic effluent with 
high BOD  
Effluent  highly saline (From Tahina 
factories) 
Gases as CO2, NOx, SOX 

Flavoring agents and some addittives 

 
 

 

2804000 
(GAS) 

2830000 
 

  

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

57291000  
 

40485000 

Y39 
Y39 

Y39 

 

Printing industry Waste inks 
Spent solvents (IPA and Acetone) 
Sodium di metasilicate 

Benzene-kerosine water solution 

1000 

19200 

16800 

30000 

 Y12 
Y12 

Y16 

Y12 

 

University Research lab  Strong acids and base, halogenated 
hydrocarbons, solvents, hydrocarbons 

4340 1064 Y14/Y45  

Medical Waste Infectious materials, shap needles…  457900 Y1,Y3 MOL/MOH 
Metal manufacturing 
(include aluminum and steel 
wires) 
 

Galvanic Industry 

Paint wastes containing heavy metals 
Powder coating (epoxy based)  

Strong acids and bases 
Surface treatment solution 

Sodium Cyanide wastes 
Sludges containing heavy metals 
(chrom and epoxy) 
ZINC 

Lead 

 
 

68000 

1000 

 

 

 

 
42200 

 

 

31200 

8000 

4000 

 
Y23 

Y35 

Y17 

Y7,Y38 

Y21 

Y23 

Y31 

 
private 

 

 

private 

Leather and Tanning   ammonia, chlorides, detergents, 
emulsifiers, bactericides, fungicides, 
arscenic compounds, chlorine agents 
Hydrogen sulfide (gas) 

sodium sulphate and chromium salt 

360000000 
 

10000 

 

 
 

 

1200000 

Y21 
 

 

Y21/Y24, Y18 

 

Vehicle maintenance shops Mineral oil 
Used Oil filters 

3000000 
 

 
29400 

Y8  
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Oil degreaser solvent (NaOH, Butyl 
glycol, Sodium meta silicate, KOH 
Mineral oils burned and results in 
Sox, NOx, CO, and lead 

40,000 

 

11500000 

Y8 

Transformer/capacitor oil PCDD, PCDF and, PCBS (gases) 4500  Y8, Y43, Y44  
Household Hazardous 
Waste 

Household detergent, CD.s, oven 
spray removal, drain cleaner, nail 
polish, hydrogen peroxide bottles, 
insecticides, herbicides bottles, fluid 
motor, antifreeze bottles.. etc 
Used batteries,  mercury from broken 
thermoneters 

615000 
 

 

49000 

10000 Y13,Y34,Y35 
 

 

Y22,Y23, 
Y39,Y31 

 

Pesticides Aromatic and aliphatic solvents 
(xylene and kerosene), methyl 
bromidesodlium lauryl sulphate as 
emulsifier, nitrate dyes, permetrine 
and fevelarate. 

 344600 Y4  

Textiles  Totals suspended solids  containing : 
Organic colour 
Reactive dyestuffs 
Heavy metals 

 370000 Y12 
 

Y22,Y24 

 

Paint, varnish, adhesive and 
resin industries 

Organic solvents such as ethyl 
benzene , Xylenen, and halogenated 
aromatic hydrocarbons, ether 
derivatives 
Heavy metals in fungicides 
Pigments 
 
Paste Paints  
 

111000 
 

1000 

 

 

 
 

 

 

29000 

Y5,Y6, Y12 
 

Y40,Y41 

Y12 

Y12 

 

Used tires Black carbon 
arsenic, benzene, butadiene and 
cadmium, ZINC OXIDE 

Diaxone and Furance  

Total gas 

 2944000 
 

 

29440 

Y23,Y24, Y26 
 

 

Y10 

 

Carton Shaping Industry Ignitable wastes (IPA) 
Corrosive wastes (NaOH) 
Ink wastes including solvents  
Glue  

20 
200 

230 

80 

 Y12 
Y35 

Y13 

 

 

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

    

Furniture and wood 
manufacturing and 

Water based, organic solvent based, 
natural and synthetic glues 

93600  Y13  
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refinishing (nitrocellulose), polyvinyl acetate 
(PVA), preservatives and VOC 
 

      
Quarrying and stone cutting 
facilities 

Particulates air born pollution 
Liquid and solid sludge (containing 
CaCO3) (30% solids) 

  
3300000 m3 

  

Charcoal industry Particulate matters  
Carbon monoxide CO(gas) 
 
SO2 (gas) 
 
 
Nitrogen oxides (NO

x
) gas 

Hydrocarbon (gas) 

 

1314000 

650000 

 

8000000 

434000 

8760000 Y11  

Shoe and footwear 
manufacturing 

Toluene, Methylene chloride, DMF, 
DOP, wax, adhesive solvents 
Leather contaminated with arsenic,  
 
 
boric, and chromium compounds.  

2500  
 

 

60000 

Y6,Y12 
 

 

Y21,Y24 

 

Cosmetic and 
Chemical 
manufacturers 

IPA, EATA, NP9,NP10, Butyl glucol, 
silicone, solvents and  additives 
Sodium percarbonate, sodium 
hydroxide, sodium metasilicate… etc 

71000 
 
 

 
 

24000 

Y2 
Y15 

Y35 

 

 

6. Hazardous waste in Gaza Strip 
 

It is reported by the UNEP Desk Study [2003] that the industrial hazardous waste in Gaza 

is generated from print and photography shops, from the use of printer toner, chemicals, 

and film degrading. Mechanical workshop produce wastes from oil, grease, break fluid and 

batteries. The textile garment industry generates waste from dyes, chemicals, oil, grease, 

and auxiliary chemicals.  Paper factories use bleaching chemicals, glues, and auxiliary 

chemicals. Other industries producing hazardous waste include construction materials, 

woodwork, plastics, batteries, leather tanning, metalwork, and food processing. Values of 

Hazardous waste out of these industries were also reported in the Desk study.   

It was reported in the UNEP Desk study that evidence were found of hazardous chemicals 

thrown in the Palestinian territories by Israelis. If this allegation is right, then Basel 
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Convention, of which POt is not a party whereas Israel is a party, the convention binds 

Israel. Such dumping is also contrary to Israeli’s National Legislation.  Any waste of 

Palestinian origin should be disposed of according to the Oslo II peace process Accord, 

namely that pending the establishment of appropriate alternative sites by the Palestinian 

side, disposal of chemical and radioactive wastes should be only to the authorized sites in 

Israel. 

 

Asbestos 

Asbestos cement building products have frequently been used in construction in the Gaza 

Strip, particularly as a covering material. While undisturbed asbestos cement presents no 

threat to human health, when buildings are bombed, dust containing asbestos fibre could be 

produced, which would be dangerous to persons living in the proximity of the destroyed 

buildings. Many of the buildings destroyed by the Israeli military in southern Rafah and the 

southern part of Gaza have roofing covered with asbestos cement. No quantitative data on 

amount of asbestos is available [UNIP 2003].  

 

A recent study by UNEP [2009] on the environmental assessment of the Gaza Strip was 

carried out and it was found that during conflict situation, hazardous waste was generated 

either from the materials stored in a structure that is damaged or by the weapons used to 

cause the damage. Many different activities use hazardous substances as base materials, 

or generate hazardous waste. If explosives are used to destroy a building and contaminate 

the demolition debris, the debris must be treated as hazardous waste. In addition, 

explosives can cause fires, which can also generate hazardous waste. 

Evidence of hazardous materials, albeit in small quantities, was observed at a number of 

locations during UNEP site visits. At the El Swaity juice and food production factory in the 

Beit Lahia area in northern Gaza Strip, the cooling warehouse had been hit by a bomb and 

had burst into flames. The fire was further fuelled by flammable Styrofoam insulation. The 

contents of the warehouse burned away completely, leaving soot, ash, tar and burnt organic 

substances in the debris. 

Therefore, it was decided that debris might be contaminated with PAHs and probably with 

polychlorinated biphenyls (PCBs), dioxins and furans as well. Demolition of the building 

requires personal protective equipment, which is not readily available in the Gaza Strip.  
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Part of results reported by UNEP team throughout their visits and investigation is presented 

in Table 8 which is extracted from their report. The table shows soil contamination at 

various sites visited.     

The results of analyses of samples taken from three locations are shown in the Table 

below. 

 

 

 

 

 

 

 

 

The following photo was taken by UNEP team UNEP [2009] and shows dead animals at roadside in Beit 
Hanoun .  
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In addition to what is written in the UNEP Desk study, and with regards to the radioactive materials 

and radioactivity waste in construction materials, other hazardous waste that is not calculated in the 

UNEP desk study is calculated based on inventory hazardous waste data of the West Bank as follows:  

a) assuming that similar technology is used in all industrial sectors of both West Bank and Gaza 

Strip enterprises, 

b) using the ratio of enterprises in Gaza Strip and West Bank;   

c) Multiplication of the enterprises ratio with the generated hazardous waste of the West Bank. 

d) Population ,area and Exposure duration(suggested) 

Total Amount of liquid hazardous waste is 2649 tons and total hazardous solid waste is 3961 tones. Total 

amount of gases enission listed in the table excluding that result from the power station is 8060 tons. 

More details are shown in the table 8below.  

Table 8: Hazardous waste amount generated from the Gaza Strip Enterprises. 

Waste Generator Waste Type Liquid 
waste 

(kg)  

Solid 
Waste 

(kg) 

Basel 
Convention 

Enterprises 
index 

Pharmaceutical industry Solvents, expired medicines 4161 5886 Y2, Y3 0.57 

Food processing: Dairy 
industry 

Solid and liquid organic effluent with 
high BOD  
Effluent  highly saline (From Tahina 
factories) 

 
 

 

  N/A 
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Gases as CO2, NOx, SOX  

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

  
 

 

 
Y39 

N/A 

Printing industry Waste inks 
Spent solvents (IPA and Acetone) 
Sodium di metasilicate 

Benzene-kerosine water solution 

380 

7296 

6384 

11400 

 Y12 
Y12 

Y12 

Y12 

0.38 

University Research lab  Strong acids and base, halogenated 
hydrocarbons, solvents, hydrocarbons 

  Y14/Y45 Included with 
West bank 

Medical Waste Infectious materials, sharp needles…  286110 Y1 0.9 
Metal manufacturing 
(include aluminum and steel 
wires) 

Paint wastes containing heavy metals 
Powder coating (epoxy based)  

Strong acids and bases 
Cyanide wastes, surface treatment 
solution 
Sludges containing heavy metals 
(chrom and epoxy) 
ZINC 

Lead 

 
 

 

 

 

 
 

Y23 

Y35 

Y7,Y38 

Y17 

Y21 

Y23 

Y31 

N/A 

Leather and Tanning   ammonia, chlorides, detergents, 
emulsifiers, bactericides, fungicides, 
chlorine agents 
Hydrogen sulfide (gas) 

Arsenic compunds 

sodium sulphate and chromium salt 

  
 

 

 

Y21 
 

 

Y18 

Y21/Y24 

0 

Vehicle maintenance shops Mineral oil 
Used Oil filters 
Oil degreaser solvent (NaOH, Butyl 
glycol, Sodium meta silicate, KOH 
Mineral oils burned and results in 
Sox, NOx, CO, and lead 

2100000 

 

 

8050000 

 

 

 

 
28000 

 

 

Y8 
Y8 

0.7 

Transformer/capacitor oil PCDD, PCDF and, PCBS (gases)   Y8, Y43,Y44 N/A 
Household Hazardous Household detergent, CD.s, oven 399750 1000 Y13,Y34,Y35 0.65 
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Waste spray removal, drain cleaner, nail 
polish, hydrogen peroxide bottles, 
insecticides, herbicides bottles, fluid 
motor, antifreeze bottles.. etc 
Used batteries 

 

 

31850 

 

 

Y22,Y23, 
Y31 

Pesticides Aromatic and aliphatic solvents 
(xylene and kerosene), methyl 
bromide, sodlium lauryl sulphate as 
emulsifier, nitrate dyes, permetrine 
and fevelarate. 

 688000 Y4 2 

Textiles  Totals suspended solids  containing : 
Organic color 
Reactive dyestuffs 
Heavy metals 

 1850000 Y12 
 

Y19,Y22 

0.5 

Paint, varnish, adhesive and 
resin industries 

Organic solvents such as ethyl 
benzene, xylene, and halogenated 
aromatic hydrocarbons, ether 
derivative 
Heavy metals in fungicides 
Pigments 
Paste paints 

47730 
 

430 

 

 

 
 

 

 

29000 

Y5,Y6,Y12 
 

Y40,Y44 

Y12 

Y12 

0.43 

Used tires Black carbon 
arsenic, benzene, butadiene and 
cadmium,  Zinc Oxide 

Diaxone and Furance  

Total gas 

 1059840 

 

10598 

 
Y23,Y24,Y26 

0.36 

Carton Shaping Industry Ignitable wastes (IPA) 
Corrosive wastes (NaOH) 
Ink wastes including solvents  
Glue  

2.6 

26 

 Y12 
Y25 

Y13 

0.133 

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

    

Furniture and wood 
manufacturing and 
refinishing 

Water based, organic solvent based, 
natural and synthetic glues 
(nitrocellulose), polyvinyl acetate 
(PVA), preservatives and VOC 
 

12510  Y12 0.133 

      
Quarrying and stone cutting 
facilities 

Particulates air born pollution 
Liquid and solid sludge (containing 
CaCO3) 

  
 

 0 

Charcoal industry Particulate matters  
Carbon monoxide CO(gas) 

   0 
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SO2 (gas) 
Nitrogen oxides (NO

x
) gas 

Hydrocarbon (gas) 

 

 

Shoe and footwear 
manufacturing 

Toluene, Methylene chloride, DMF, 

DOP, wax, adhesive solvents 

Leather contaminated with arsenic, 

boric, and chromium compounds.  

175  
 

 

4200 

Y6,Y12 
 

 

Y21,Y24 

0.07 

Cosmetic and 
Chemical 
manufacturers 

IPA, EATA, NP9,NP10, Butyl glucol, 
silicone, solvents and  some additive 

Sodium percarbonate, sodium 
hydroxide, sodium metasilicate… etc 

27690 
 

 

 
 

9360 

Y2 
Y15 

Y35 

0.39 

We have to point out that these wastes are calculated and there are other hazardous waste clearly 

presented in the UNEP Desk study 2003.  

 

7. Hot Spots 

From the inventory phase of this assignment, it was found that treatment methods by POt enterprises do 

not exist and the only sector that carries out proper disposal of its hazardous waste is the pharmaceutical 

industry. This is due to the regulations imposed on them for exporting their products internationally. 

Based on waste type presented in Tables 6 and 7, the following Waste generator industrial sectors can 

be considered as hot sPOt industry and their hazardous waste need a management program. These are: 

Pharmaceutical Industry 

Vehicle maintenance services 

Leather and tanning 

Cosmetic chemical manufactures 

Used Tires 

Healthcare Facilities 

Agriculture 
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Publishing and Printing facilities.  

Slaughter Houses 

An implementation hazardous waste management programs for each of the above hot sPOts will be 

presented later in the strategic plan.  Other sectors generate hazardous waste and can be part of future 

implementation programs,  
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8. Appropriate Management and Disposal of  Hazardous Waste  

8.1 Life Cycle Management 
Many of the materials used or produced in chemical processes possess hazardous properties. 

As such they require appropriate management throughout their life cycle so as to minimize their 

adverse effects on public health and safety or to the environment generally. For the purposes of 

this discussion, the life cycle of a hazardous substance can be regarded as covering all stages 

from its recovery from natural resources throughout its final disposal as a waste. 

Waste 
A broad definition of waste is unavoidable materials for which there is currently, or no near 

future, economic demand and for which treatment and/or disposal may be required. 

 

Hazardous Characteristics 
A useful listing of hazardous characteristics is that provided by the United Nations (1989) as 

part of recommendations relating to the transport of dangerous goods. Examples from this 

listing are given in Table 9. 

 

Table 9: Examples of Hazardous Characteristics: Extracted From U.N. Listing (1989) 
 

U.N. Class 
numbers 

Hazardous characteristics Symbol 

1 Explosive 

 

3-4 Flammable 
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5 Oxidizing 

 

6 Poisonous/Infectious 

 

7 Radioactive 

 

8 Corrosive 

 

9 Toxic (Accute or 

Chronic)/Ecotoxic 

 

 

Material Safety Data Sheets 
Information relating to hazards and safety precautions appropriate for specific chemical 

substances should be provided in the Material Safety Data Sheet (MSDS) and, International 

program on chemical Safety(Poison information monograph) for that substance.  

A MSDS is the documented method of transferring this essential information from the supplier of 

a hazardous substance to the recipient of that substance. It should initially be prepared by the 

producer of the substance and be available, at the local level, throughout the full life cycle of 

that substance. Guidelines for MSDS for use in the POt should be developed if not exist by the 

Occupational Health and Safety (OSH) service of the MoNE.  

 

8.2 Managing Hazardous Waste 

8.2.1 The Waste Management Hierarchy 
 
In deciding on the best method for managing any waste there is a hierarchy for decision making 

which addresses issues such as sustainability, cleaner production, health, safety, and 
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environmental protection. It is applied to existing or proposed practices, examining and testing 

these at each level, starting at the top of the hierarchy. 

 

For hazardous waste the hierarchy is as follows: 

- Eliminate the production of hazardous waste 

- Where elimination is not possible apply methods to reduce the quantity or hazard involved 

- Minimize amount of waste for disposal by recycling, reuse and/or recovery. This includes the 

recovery of energy which may be available from the waste. 

- Storage hazardous waste: find appropriate way of storing hazardous waste for treating stage. 

This includes labeling hazardous waste and separation of hazardous from non hazardous 

waste. 

- Treat waste to stabilize, immobilize, contain or destroy hazardous properties. 

- Dispose of residues with a minimum of environmental impact. 

- Appropriately contain, isolate and store hazardous waste for which no acceptable treatment 

or disposal option is currently available. 

 

Cleaner Production 
Cleaner production refers to a precautionary approach which includes the goal of preventing the 

amount of generated hazardous waste. Minimizing the amount of hazardous waste produced 

would be one of the objectives of a cleaner production program. In many cases the introduction 

of cleaner production measures brings economic benefits in addition to savings in waste 

disposal costs. 

Prevention.  
 
"Prevention" means a set of measures taken before a substance, material or product become 

wastes which reduce: 

a) The quantity of waste, including through the re-use of products or the extension of life span of 

the products;  

b) The adverse impacts of the generated waste on the environment and human health; or  

c) The content of harmful substances in materials and products.  

The new definition, Figure 34, clearly incorporates the principle of reducing the hazardousness 

of waste as a means of preventing environmental pollution. 
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Figure 34: The waste hierarchy, highlighting prevention of waste as the preferred option 

 

Prevention is at the top of the waste hierarchy, and represents the preferred policy approach to 

materials management and an alternative to the wastage of materials. The prevention of waste 

is preferable to its generation and to the monetary and environmental costs incurred as a result 

of its generation. 

 

Approach to prevention  
 

The philosophy of waste prevention is concerned with the causes and sources of waste, and is 

not concerned with waste management per sector. Therefore, techniques for preventing waste 

should look at industrial processes and material inputs in a way that links them to wasted inputs 

(i.e. waste). The problem with prevention is that mention of the word “waste” causes people to 

think about waste recycling and disposal, and not to consider the material and cost savings that 

can accrue from a real preventive approach to business process efficiency. The challenge and 

particular priority for the period of the Plan (2010-2013) is to bring about a cultural change that 

makes businesses look again at efficiency in order to bring about a step change in the material 

intensity of POt industry. The solution for this problem is to work closely with prioritized sectors 

to examine their material usage and waste generation profiles and to propose solutions. With 

expert knowledge, insights and technical and financial supports, industry can be incentivized to 

bring about the changes necessary to satisfy this new paradigm for environmentally efficient 

industrial production.  

The prevention of waste generation is always preferable to the generation of waste from two 

points of view. First, if a waste is not generated, it will reduce the opportunity to pollute the 

environmental. Second, the holder of the waste does have to pay for its management. The latter 

would appear to present a convincing case for businesses to prevent waste. However the slow 

adoption of preventive measures, even when their benefits are well proven and known, 
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demonstrates that achieving prevention is as much a socio-economic and psychological 

problem as a technical one. Consequently, if prevention is to be promoted and achieved, a mix 

of cumulative, integrated policy measures are required. This chapter sets out the recommended 

approach to promoting and achieving the prevention of hazardous waste.  

In considering the scope for prevention, the existing waste management status of POt industrial 

sectors and the degree to which the sector itself can make changes that will achieve prevention 

are important. There may be an “evolutionary pathway” whereby a sector improves its waste 

management by achieving compliance and effectively segregating wastes, thereby minimizing 

the quantity of hazardous waste for disposal. However improvement may stop at this point and 

not progress further to prevention (as opposed to recycling) unless there are external drivers for 

continuous improvement. The proposed approach will encourage improved segregation by 

generators of hazardous waste, allow them to identify the scale and origins of individual waste 

streams, and draw their attention to the more significant elements of their wastage where 

improvement is possible and may bring about cost savings 

 

Prevention plans for prioritized sectors  
 
A quantitative approach was adopted to identify ten priority sectors listed in Table 9 for engagement on 

hazardous waste prevention. The priority list will remain flexible with addition or deletion of sectors as 

further study, information or opportunities might dictate. 

Process Sector Process Sector 

Sector Typical Waste Sector Typical waste 

Pharmaceutical Solvents and other 

chemicals, antibiotics 

Transport Waste mineral oil, 

grease solvents 

Publishing and 

printing 

Ink and varnish waste Agriculture Animal carcasses, 

pesticides, veterinary 

medicine 

Used tiers Black carbon 

arsenic, benzene, 

butadiene and 

cadmium, Zinc Oxide 

Household Paints, pesticides, 

empty solvent 

chemicals containers. 

Healthcare Infectious materials, 

sharp needles 

Tanning Ammonia chlorides, 

chromium salts, 
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arsenic  

Slaughter Houses Biological waste, 

blood and solid bones 

Pesticides Methyl bromide, 

Aromatic and aliphatic 

compounds 

 

General tools should be developed and used as appropriate in engaging with the sectors 

identified as a priority for intensive action under the National Waste Prevention Program. The 

sectoral approach should remain flexible and able to respond to specific sectoral needs that 

may arise during implementation.  

 

With regard to obtaining good data on waste generation and resource use, environmental 

reporting requirements under IPPC licenses should be developed reviewed by EQA (to include 

reporting requirements under the pollutant release and transfer register) and should ensure that 

production statistics are available so that normalized waste statistics can be generated to 

enable valid company comparisons. This data will need to be kept confidential. This should be 

determined and reasonable data handling arrangements made where appropriate. 

 

Through several sub groups meetings carried out during the preparation of this inventory, see 

Appendix 7, there was strong support from all national team members for the provision of 

funding to support a wide range of prevention initiatives. Examples of the types of initiatives that 

could be considered include:  

• Initiatives to encourage cleaner production.  

• Initiatives to support a reduction in the use of toxic or hazardous substances in products,  

• Initiatives to develop non-hazardous alternatives for member of the public, and  

• Funding for research on new techniques and processes that would eliminate the use of toxic 

materials. 

 In keeping with this, a formation of Toxic Use Reduction Department at EQA is essential. Such 

department would be equipped with the best expertise available in the minimization of the use of 

toxic materials and subsequently it could be mandatory that every new production procedure 

using toxic material must be approved by this department to ensure the best practicable 

environmental option is used.  

The view was expressed that prevention of hazardous waste is at the core of sustainable waste 

management and the investment of resources in waste prevention and minimization can result 

in potential long-term benefits for all types of enterprises. The development of incineration 
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and/or sanitary landfill facilities for hazardous waste may only serve to hinder waste prevention. 

To this end, the need for the Plan to thoroughly examine alternative technologies across the 

world, both currently in use or emerging, was raised. Ultimately, the goal should be ‘Zero 

Waste’.  

 

In the POt industry, the large producers of hazardous waste may come under IPPC licensing. 

This means that they must look at recovery options for their waste and in some cases ‘efficiency 

audits of raw material usage’ are required. This places an emphasis on material efficiency and 

on waste minimization. The high cost of hazardous waste management influences companies to 

reduce/minimize waste. 

Waste Minimization 
Examples of ways in which waste minimization can be achieved include: 

1. Substituting a hazardous material used in a process with a non-hazardous 

material. As an example on this in the leather tanning  industry is replacement of 

ammonium salts by carbon dioxide in dehairing operations 

2. Process changes 

3. Reducing the amount of hazardous materials used. This can be achieved buy a 

full understanding of input/output material balances. 

4. Recovering and reusing materials. As an example on this is recover of chromium 

and arsenic from sledges and reuse in wood treatment process 

8.3 Hazardous Materials and Hazardous Waste Segregation and Storage 
Management.  
 

The segregation and storage of hazardous materials and HZW is a vital stage in the 

management process, as many issues may result during storage of hazardous materials 

and HZW. For example inappropriate storage conditions, inadequate packaging and 

stacking, spillage, fire hazards, unlabeled material and mixed storage of material of 

different properties may have serious effects and could lead to dangerous incidents. 

 

In this section, the enterprize should look at the segregation and storage of hazardous 

materials and HZW carefully. The enterprize is required to describe how hazardous 

materials and HZW are stored at its facility. 
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Therefore, a preparation of an implementation regulation program titled “Hazardous Waste 

Management and Handling of the year 2010” could be a solution. This regulation should 

cover issues related to the storage management step of HZW such as 

 Conditions and special requirements for the producers of hazardous wastes 

 Storage and collection requirements for hazardous waste 

 Emergency plan and procedures 

 Records keeping and reporting 

 Procedures before transferring HZW 

 Required measures for packaging HZW 

 Conditions and special requirements for HZW transporters 

 Conditions and requirements for managing HZW empty containers 

 Special conditional requirements for owners and operators of sites dedicated for 

storage, treatment and disposal of HZW 

 

As a generator of HW, the enterprize has to take some actions in order to improve the 

waste management. As far as segregation is concerned, the enterprise must act with 

caution to assure that incompatible classes of HW are isolated appropriately in separated 

areas. The segregation of HW enhances safety and optimizes the disposability. 

 

The enterprise should follow the following rules: 

 Don’t mix HZW when you doubt about the result 

 Be watchful that resulting mixture could ignite, explode, or produce toxic 

gases  

 Contamination of HZW with another may make its treatment more difficult and therefore 

increase waste management costs 

For special precautions needed to manage the storage of compatible and incompatible HZW 

and hazardous materials, See Appendix 9 
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8.4 Treatment of Hazardous Waste 
 

In general, the treatment of the generated HZW in the PoT has to be promoted. From the 

inventory data, it is clear that the HZW generated has a variety composition and its volume does 

not justify, economically or operationally, the construction of a separate treatment facility. 

Nevertheless, the small size of the PoT area, the scattered distribution of the industrial 

enterprises, the fragile ecosystem and the sensitivity of the watershed areas also also argue 

against the construction of such facility. Therefore the HZW must be handled on a regional 

basis. As agreed in the Oslo II Accord, the existing facility at Ramat Hovav in Israel should be 

used. It is currently equipped to handle all type of HZW generated in the PoT, with the exception 

to handle the highly halogenated waste and some type of special waste. Additional regional 

solutions could be explored in partnership with Egypt and Jordan, including construction and 

operation of a joint incinerator. This suggestion should be bounded with international regulation 

on HZW transboundary movement.  The disposal of HZW  should be tracked, from the shipment 

procedure, certificate of acceptance and receipt, to the issuing of permits for HZW 

transportation and disposal. Appendix 10 

8.4.1 Proposed Common Hazardous Waste Treatment Technologies 
The purpose of treating hazardous waste is to convert it into nonhazardous substances or to 

stabilize or encapsulate the waste so that it will not migrate and present a hazard when released 

into the environment. Stabilization or encapsulating techniques are particularly necessary for 

inorganic wastes such as those containing toxic heavy metals such as metal wire production 

and tanning industry.  

Some enterprises may have on-site small treatment facilities for hazardous waste. If the 

enterprise has an on site treatment, then it would be advisable describe the available treatment 

facilities including treatment technology, waste treated, capacity of the treatment system, output, 

and final disposal practices. 

Some of on-site treatment technologies are intended to allow recovery and recycling of HZW 

such as distillation and reuse of organic solvents. Other types provide treatment to allow safer 

final disposal of the waste such as the treatment of wastewater containing heavy metals by 

neutralization and precipitation.  
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8.4.2 Chemical Methods 

Neutralisation 
Waste acid with an alkali e.g. sulfuric acid with sodium carbonate: 

H2SO4 + CO3 2- → SO4 2- + CO2 + H2O 

 

Oxidation 
Using common oxidizing substances such as hydrogen peroxide or calcium hypochlorite e.g. 
cyanide waste with calcium hypochlorite: 

CN- + OCl- → OCN- + Cl- 

OCN- + H3O+ → CO2 + NH3 

 

Reduction 
Used to convert inorganic substances to a less mobile and toxic form e.g. reducing Cr(VI) to 

Cr(III) by the use of ferrous sulphate: 

14H+ + Cr2O7 2- + 6Fe2+ → 6Fe3+ + 2Cr3+ + 7H2O 
 
 

Hydrolysis 
Decomposition of hazardous organic substances e.g. decomposing certain organophosphorus 

pesticides with sodium hydroxide. 

 

Precipitation 
Particularly useful for converting hazardous heavy metals to a less mobile, insoluble form 

prior to disposal to a landfill e.g. precipitation of cadmium as its hydroxide by the use of sodium 

hydroxide: 

Cd2+(aq) + 2OH- → Cd(OH)2(s) 

 

8.4.3 Physical Methods 
 

Encapsulation 
Immobilizing hazardous materials by stabilization and incorporation within a solid matrix 

such as cement concrete or proprietary organic polymers prior to and filling. e.g. encapsulating 

beryllium in concrete 
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Filtration/Centrifuging/Separation 
Physically separating phases containing hazardous substances from other nonhazardous 

constituents e.g. separation of oils from waste waters. 

Sodium Arc plasma(medical waste dioxins) 

Cement  Calenders burning 

Extraction and distillation 

8.4.4 Biological Methods 
These methods involve the use of microorganisms under optimized conditions to mineralize 

hazardous organic substances e.g. the use of pseudomonas under aerobic conditions break down 

phenols. This could be applied to Olive mills and industrial wastewater arrived at municipal 

treatment unit.  

  

Thermal Methods 
These are the treatment processes which involve the application of heat to convert the waste into 

less hazardous forms. It also reduces the volume and allows opportunities for the recovery of 

energy from the waste. 

 

High Temperature Incineration 
In North America and Europe, high  technologies are used, whereas in Palestine, due to 

economical restrictions,  it is essential to use the most economical but effective technology. 

Therefore the most commonly treatment method to be used to destroy hazardous organic wastes, 

including organ chlorines such as polychlorinated biphenyls (PCBs) and Pops, is high 

temperature incineration. Although Nablus and Jericho general hospitals use incinerators, they 

were not efficient and currently they are not functioning.  

Incineration is the controlled combustion process which can be used to degrade organic 

substances. For a simple hydrocarbon, involving complete combustion, for example the chemical 

reaction can be illustrated as follows: 

: 

CxHy + (x + ¼y) O2 → xCO2 + ½yH2O 
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In practice, complete combustion is difficult if not impossible to achieve but for hazardous waste 

99.99% or greater destruction or removal is required for the process to be generally acceptable. 

 

Combustion Parameters 
Incinerators for the treatment of hazardous waste must be carefully designed and operated if they 

are to achieve the efficiency of destruction required. Combustion of organics occurs in two 

stages. In the primary stage, volatile matter is driven off leaving the remainder to burn to ash. 

The volatiles are combusted in the secondary stage. Incinerators are designed accordingly. High 

temperatures are required, for most wastes 800-900OC is sufficient but for materials with high 

thermal stability 1100OC or higher is required. This temperature must be maintained for sufficient 

time to allow for complete combustion. For example, two seconds at 1200OC would be suitable 

for most organic waste. As well as temperature and time, sufficient air must be provided to 

supply the oxygen required for combustion. The process should be designed to ensure that the air 

is provided in appropriate locations and in a manner so as to promote the turbulence necessary to 

achieve effective mixing with the combustible materials. 

Toxic Combustion By-products. 
Public concern relating to the use of incineration for the disposal of hazardous waste relates 

particularly to emissions of Potentially toxic combustion products from the process. Simple 

examples of such emissions are: 

• Carbon monoxide and hydrocarbons resulting from incomplete combustion of organic waste. 

• Sulphur dioxide resulting from the combustion of wastes containing Sulphur. 

• Hydrogen chloride from the combustion of wastes containing chlorinated compounds. 

• Heavy metal fume and particulates resulting from the incineration of organic wastes which also 

contain heavy metals such as lead, cadmium or chromium. 

 

Polychlorinated dibenzodioxins - Dioxins 
Polychlorinated dibenzodioxins (PCDDs) are often associated with emissions from waste 

incinerators. While these are often referred to as dioxin they are in fact a group of 75 compounds 

with different numbers of chlorine atoms and structures. These are very persistent in the 
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environment and some are established carcinogens or cancer promoters. A closely related family 

of compounds is the polychlorinated dibenzofurans (PCDFs), a group with 135 members. 

PCDDs and PCDFs are formed in trace quantities whenever combustion involving compounds 

containing chlorine occurs. As such they have been found to be wide spread in the environment 

but in very low concentrations, normally in nanogram or picogram amounts. 

 

Polycyclic Aromatic Hydrocarbons - PAHs 
Another group of compounds that can be found in trace amounts in emissions from the 

combustion of organic wastes are the polycyclic aromatic hydrocarbons (PAHS) and as a 

pesticides aromatic solvents. Many of these are considered carcinogens. 

8.4.5 Control of Gaseous Emissions 
Emissions of hazardous pollutants resulting from incomplete combustion of wastes can be 

minimized by good incinerator design and efficient combustion practices. In the case of PCDDs 

and PCDFs rapid reduction of flue gas temperature immediately following combustion is 

necessary to prevent the reformation of these compounds. Gas scrubbers using alkaline liquors 

are used to control acid gases such as sulphur dioxide and hydrochloric particulate emissions, 

including heavy metals in the form of particles, are controlled by the use of bag filters (both wet 

and dry), high energy scrubbers or, less frequently, electrostatic precipitators. These facilities 

exist at NAPCO and was shown in Figure 36.  

High temperature incineration of organic hazardous wastes in properly designed and operated 

facilities can be performed in a manner that complies with stringent standards regulating the 

emission of gaseous pollutants, such as those enacted in North America and the European 

Community.  

 

8.4.6 Other Potential Environmental Impacts 
The ash resulting from incineration of hazardous waste may itself possess hazardous properties. 

This is likely to be the case when toxic heavy metals are involved. The ash must therefore be 

constantly monitored and may require stabilization and encapsulation before disposal to landfills. 

Liquid effluent results where water is used for temperature reduction of gases by quenching 

(metallic formation process as cast iron to mild steel), and/or, where wet scrubbers are used for 
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emission control. Some recycling may be incorporated after cooling and chemical treatment, but 

a quantity of liquid effluent will need to be discharged after appropriate treatment. 

 

 

8.5 Sanitary Landfills as Disposal Method  

Requirement for Landfills 
As discussed above some of the treatment processes discussed result in residues those 

themselves require disposal. This disposal is best carried out in properly designed and operated 

landfills. Controlled quantities of specific hazardous wastes may be broken down to 

nonhazardous substances, immobilized or adequately diluted by the physical, chemical and 

biochemical processes which occur in landfills accepting predominantly normal municipal 

refuse. Such a practice is known as codisposal and entails a degree of management and 

monitoring usually restricted to the modern larger regional landfills. 

It should be noted however that in 1996 the European Parliament rejected codisposal as it was 

not convinced that this practice achieved the desirable level of environmental protection. It is 

therefore likely that this practice could be phased out and therefore will be the last option for 

Hazardous waste management.  

 

Types of Landfills 
Most refuse dumps or landfills can be classified into two categories according to the manner in 

which they have been designed, sited and installed, particularly with regard to leachate 

management. EQA should have guidelines for the sitting, design and operation of sanitary 

landfills and these include a review of leachate production, collection, treatment and monitoring 

measures. 

 

Dedicated Landfills 
A further type of landfill is that dedicated solely for the containment of hazardous waste over a 

long period of time. The hazardous waste may or may not be encapsulated before placement in 

the landfill. Extra precautions are taken to prevent the formation of leachate from rainfall 

migration, and to isolate and contain the wastes. This is done by the incorporation of at least a 
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double liner and capping system. At least one of these liners is a thick synthetic material, such as 

high density polyethylene (HDPE), which must be compatible with the retained waste. Monitor 

drains underneath and around the landfill are installed so as to illustrate the integrity of 

containment over time. 

 

Through a private communication with Eng Hani Shawahneh [2010], the Manger of Zahrat 

AlFinjan, it was pointed out that ZF fulfill the above infrastructure can be arranged to deal with 

the chlorinated phenolic waste. A system of solution mining allowing for surface treatment by 

aerobic biodegradation has been incorporated to breakdown these wastes over time. 

The use of landfills dedicated solely for the containment of untreated hazardous wastes is not 

now widely accepted internationally. There is insufficient experience to allow acceptance of 

indefinite integrity of clay or synthetic liners. It should be considered to be in the ground long 

term storage of hazardous waste for which re-excavation and treatment will be required some 

time in the future. 

 

8.5.1 Classification of Hazardous Wastes for Land filling. 
In respect to acceptability for disposal by sanitary land filling, HZW can be classified (CAE 

1992) as follows:  

Type A: Those wastes unsuitable for land filling in any quantity or in any type of landfill. 

Type B: Wastes which could be suitable for placement in dedicated landfills. See, however, 

comments above relating to dedicated landfills. 

Type C. Those wastes which may be appropriate for codisposal with normal municipal refuse 

under carefully managed conditions. 

 

Codisposal Limitations 
Codisposal can be considered appropriate only in containment landfills, sited and operated in 

compliance with the EQA guidelines. Care must be taken to ensure that the amount and type of 

hazardous waste codisposed is compatible with the wastes already in the landfill and the 

processes occurring. EQA could follow the CAE Report (1992) which gives guidance on loading 

rates for acceptable wastes. CAE (1992) recommends that hazardous waste codisposed at a 
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particular landfill should not exceed 1% of the total of all types of wastes accepted into that 

landfill. 

 

Table 10 provides an overview and a simple description of common treatment technologies that 

can be used for specific wastes. More detailed information about the treatment technologies is 

available in many technical guidelines that illustrate specialized treatment technologies for HZW 

such as Basel Convention Technical Guidelines on Hazardous Waste Physico-Chemical 

Treatment / Biological Treatment, see http://www.basel.int/meetings/sbc/workdoc/techdocs.html 

Table 10: Summary of Common Hazardous Waste Treatment Technologies adopted from 

Manual [2003]. 

Technology Description Waste Treated 
Relative 

Cost 
Biological 
Treatment  

Uses micro-organisms to break down 
hazardous organic compounds in a 
waste stream and make the waste less 
toxic.   
 

Organics or non-
metallic inorganic 
(e.g., degradable 
inorganic that contain 
the elements of 
phosphorus, nitrogen 
and sulfur)  

Medium to 
High  

Carbon 
Adsorption  

Chemical process that removes 
hazardous substances from the waste 
using specially treated carbon. 
Particularly effective in removing 
organic compounds from liquid wastes.  
 

Non-metallic 
inorganic, organo-
metallic and/or organic 
constituents (HW is 
only adsorbed and 
must be treated 
afterwards) 

Medium  

Incineration 
in a 
hazardous 
waste 
incinerator 
or a cement 
kiln 

Destroys waste or makes it less 
hazardous through mineralization and 
Reduces the volume. Residues are 
inorganic materials and Energy of the 
waste can be reused  

Organic constituents  High for a 
hazardous 
waste 
incinerator, 
low for 
incineration 
in a state of 
the art 
cement kiln 
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Deactivation  Removes the hazardous characteristics 
of a waste due to its ignitability and / 
or reactivity. Includes controlled 
reaction with water for highly reactive 
inorganic / organic chemicals with 
precautionary controls for protection of 
workers from POtential violent 
reactions, as well as precautionary 
controls for POtential emissions of 
toxic/ignitable levels of gases are 
released during the reaction. 

Ignitable and/or 
reactive wastes  

Low  

 

Technology Description Waste Treated 
Relative 

Cost 
Neutralization  Neutralization with the following 

reagents (or waste reagents) or 
combinations of reagents; acids; 
bases; water (including wastewaters) 
resulting in a pH greater than 2 but 
less than 12.5 as measured in the 
aqueous residuals.  

Corrosive wastes  Low  

Chemical 
Oxidation  

Chemical or electrolytic oxidation 
makes a waste less toxic by 
combining it with oxygen. Utilizes the 
following oxidation reagents (or 
waste reagents) or combinations of 
reagents; hypochlorite (e.g., bleach); 
chlorine; chlorine dioxide; ozone or 
ultraviolet light assisted ozone; 
peroxides; persulfates; perchlorates; 
or permanganates.  

Organic constituents  Low to 
Medium  

Precipitation  Chemical precipitation as insoluble 
precipitates of oxides, hydroxides, 
carbonates, sulfides, sulfates, 
chlorides, fluorides, or phosphates. 
The following reagents (or waste 
reagents) are typically used alone or 
in combination; lime (i.e., containing 
oxides and/or hydroxides of calcium 
and/or magnesium; caustic (i.e., 
sodium and/or POtassium hydroxides; 

Metals and other 
inorganic 
(leads to up 
concentration of 
metals) 

Low  
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soda ash (i.e., sodium carbonate); 
sodium sulfide; ferric sulfate or ferric 
chloride; alum; or sodium sulfate.  

Recovery 
(Metals)  

Utilizing one or more of the following 
direct physical/removal technologies; 
ion exchange; resin or solid (e.g., 
zeolites) adsorption; reverse osmosis; 
chelation/solvent extraction; freeze 
crystallization; ultrafiltration; and/or 
simple precipitation (e.g., 
crystallization). 

Metals and other 
inorganic  

Medium  

Recovery 
(Organics)  

Utilizes one or more of the following 
technologies; distillation; thin film 
evaporation; steam stripping; carbon 
adsorption; critical fluid extraction; 
liquid-liquid extraction; precipitation/ 
crystallization (including freeze 
crystallization); or chemical phase 
separation techniques (e.g., addition 
of acids, bases, demulsifiers, or 
similar chemicals)  

Organics  Medium to 
High  

Reduction  Utilizes the following reducing 
reagents (or waste reagents) or 
combinations of reagents; sulfur 
dioxide; sodium, POtassium, or alkali 
salts or sulfites, bisulfites, 
metabisulfites and polyethylene 
glycols; sodium hydrosulfide; or 
ferrous salts.  

Commonly used for 
the reduction of 
hexavalent chromium 
to the trivalent state  

Low to 
Medium  

Technology Description Waste Treated 
Relative 

Cost 
Solidification 
and 
Stabilization  

Removes wastewater from a waste or 
changes it chemically, making it less 
likely to be transported by water. May 
use the following reagents (or waste 
reagents) or combinations of reagents; 
Portland cement; or lime (e.g., fly ash 
and cement kiln dust)–this does not 
preclude the addition of reagents (e.g., 
iron salts, silicates and clays) designed 

Metals and other 
inorganic  

Low  
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to enhance the set/cure time and/or 
compressive strength, or to overall 
reduce the leachability of the metal or 
inorganic.  

Solvent 
Extraction  

Separates hazardous constituents from 
oily wastes, oils, sludge and sediments 
to reduce the volume of waste 
requiring disposal  

Oily wastes, oils, 
sludge, and sediments  

Medium to 
High  

Steam 
Stripping  

Utilizes direct application of steam to 
the wastes, resulting in a condensed 
extract high in organics that must 
undergo either incineration, reuse as a 
fuel, or other recovery/reuse, and an 
extracted wastewater that must 
undergo further treatment as 
appropriate to the type of waste. 

Organics from liquid 
wastes  

Medium  

Thermal 
Treatment  

Uses elevated temperatures as the 
primary means of changing the 
chemical, physical, or biological 
character of a waste. (Examples 
include wet air oxidation, molten salt 
pyrolysis, and calcination).  

Specific hazardous 
organic materials 

Medium to 
High  

. 

8..6 Current Palestinian Enterprises HZW Practices Methods 
Below is a description of the current practices methods used in the Palestinian enterprises.   

Industrial hazardous waste 
The industrial hazardous waste handling in the main Palestinian industrial sectors (tanning, 

soap and detergent manufacturing, metal wire production…) shows a clear lack of any standard 

or compliant management of the generated industrial hazardous wastes. No proper separation, 

classification and packaging/ labeling or storage is done by the enterprizes and consequently 

the hazardous waste is disposed of mixed with the municipal waste without any environmental 

precautions, thus creating continuous industrial ‘hot spots’. 

Generally the HZW generators don’t separate their industrial waste, but mix the different types 

of hazardous wastes with the other non-hazardous wastes. If some separation is done, then it 

can be sold. This is primarily driven by market demand. For example, liquid battery retailer buy 

used liquid battery from customers and send it for manufacture for recycling. The following 
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photo, Figure 37, shows batteries packed by the battery retailer as a preparation stage for 

sending these batteries for recycling.  For other HZW there aren’t any officially licensed 

collectors and transporters of HZW in the POt.  

 

 

 

 

 
 

Figure 37: Used liquid batteries packed and stored for recycling. 

 

Hazardous medical waste 
Medical waste is considered as wastes generated in medical and health institutions 

(dispensaries, hospitals, policlinics and outpatient departments, dental clinics etc.), which 

originated from used items and materials as a result of diagnosing, medical treatment and 

prevention of diseases in humans and animals. Medical hazardous waste is divided in the 

following classification, the hazardous fraction of the HCW were classified according to 

NMWRGL into the following 10 categories: 

1- Animal carcasses, medical, veterinary waste 

2- Sharps 
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3- Hazardous chemical waste 

4- Hazardous pharmaceutical waste 

5- Pressurized containers 

6- Genotoxic /cytotoxic waste  

7- Waste with high contents of heavy metals 

8- Radioactive waste 

9- Pathological and anatomical waste 

10- Mixed medical waste 

Most of the generated medical hazardous waste in POt is not handled or treated in a compliant 

way and is mostly disposed of at municipal dump sites. In order to solve this environmental risky 

situation all over the healthcare facilities, medical waste law is still waiting for approval by the 

Cabinet ministry and should be in force once it is approved.  In the last year, a project of 

improving medical waste management was sponsored by UNDP where Ramalah General 

Hospital was taken as a pilot case. Although separation of the hazardous/infectious medical 

waste is nearly missing in most the Palestinian Hospitals/healthcare facilities, the pilot project at 

Ramalah G. Hospital is functioning as it was designed for.  

Autoclaving  
At Ramallah medical complex there is a 800kg capacity autoclave which is ideal for hospital, 

clinical and quarantine wastes. 

Used tyres 
Most used tires are currently burned into open air. Part of the annually generated used tires is 

land filled. Energy recovery is not applied presently.  

Waste oils and oily wastes 
Presently there is no proper system in place in POt  for the collection and the processing of 

used engine oils and components. Most of the oily car components are currently land filled or 

spilled irregularly. The majority of waste oil and oil emulsion generated in enterprises and other 

activities are currently burnt. As Mentioned previously there was an attempt to recycle used oil 

but  due to operational problems and lack of experienced operators this attempt fails to 

succeed.  
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End-of-life vehicles (EoLV) 
There is no any organized collection of EoLV. The car wrecks are usually picked up by the 

informal sector and are either processed for the recovery of spare parts or for scrap metals. The 

scrap metals are send to wire metal manufacturing and or delivered to the steel factory in 

Jericho, which possesses a shredder for cutting the scrap metals prior to smelting. 

PCB wastes 
Recent investigation on PCB wastes concluded that a considerable amount of suspected, PCB 

oil containing, transformers are still used in the energy supply system as in Nablus (see 

appendix 4a).  It is worth noting that there is no capacity exist at local laboratories in POt  to 

identify the PCB or PCT contents in solid wastes. 

Construction & Demolition waste 
Although an inventory data of this type of waste was not included in the previous sections but its 

worth mentioning. Construction and demolition wastes arise from activities such as the 

construction of buildings and civil infrastructure, total or partial demolition of buildings due to 

continually Israeli invasion and civil infrastructure, road planning and maintenance. It usually 

comprises of: concrete, tiles, reinforcement bars, asphalt paving, asphalt roofing, lumber, 

gypsum board, rock, soil and fines, remainder. Also hazardous constituents can be found such 

as: fluorescent tubes, asbestos, lead, mercury and paints. 

Tanning industry 
Currently, there are no treatment method used for tanneries effluent, although a treatment unit 

was commissioned in 2003 but it is not functioning due to lack of chemical materials needed to 

run it.    Appendix 11 shows a summary of this waste water as reported by CH2M HILL. 

Pharmaceutical Industry 
HZW out of this industry are dealt by commercial facilities available from private Israeli 

companies as mentioned in previous sections.  

Aluminium profile production 
This industry hires a private Israeli company to dispose their chromium sludge and paint powder 

in a safe manner as mentioned previously. Acidic and basic wastes out of this industry are 

treated on site and the neutral liquid waste is disposed to the municipal sewage. Also gas 

emission is also controlled by the use of bag filters as shown in Figure 37.  
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Figure 37: Air bag used in NAPCO Company to capture hazardous solid particles.   

 

In short proper treatment technologies do not exist for all hazardous wastes generated in the 

POt. Commercial facilities are available from the Israeli companies to effectively treat all 

hazardous wastes arising.   

This does not mean that POt enterprises have not the capability to adopt treatment facilities for 

their hazardous waste. Therefore, brief description of physical, chemical and biological 

treatment technologies that can be used by the POt enterprises were outlined before.  

Slaughter Houses and VET laboratory Liquid and solid waste management and disposal 
Animal waste generated at slaughter houses and VET laboratories includes carcasses; body 

parts; bulk whole blood and blood products, serum, plasma and other blood components; and 

bedding of animals. As this waste contains infectious material or which, because of its biological 

nature, may be harmful to humans, animals, plants or the environment is biohazards waste.  

Treatment: 

Treatment of all laboratory biological waste prior to disposal is good laboratory practice, and is 

highly recommended, but biohazards waste must be treated prior to disposal. Acceptable 

treatment methods include thermal or chemical disinfection, encapsulation (solidification), or 
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incineration as outlined in previous sections taking into consideration that waste should be 

treated as near the point of origination as possible.  

1. ANIMAL CARCASSES AND BODY PARTS 

May be incinerated, biodigested, landfilled, or rendered.  Transporting carcasses to the 

landfill. Carcasses of animals that die in the field may not be buried on site.  

2. ANIMAL WASTE, SOLID (bedding, manure, etc):  

a. BIOHAZARDOUS ANIMAL WASTE:  

1) Incinerate; OR  

2) Disinfect by thermal or chemical treatment; place in a TAMU trash dumpster; OR  

3) Alternative methods, should be under consultation with the Directorate General of Animal 

Resources.  

b. NON-HAZARDOUS ANIMAL WASTE: Use as compost or fertilizer whenever practical.  

3. CHEMICAL WASTE:  

Biohazardous waste which also contains hazardous chemicals must be managed as 

hazardous chemical waste.  

4. GENETIC MATERIAL:  

Disposal of materials containing recombinant DNA or genetically altered organisms must be 

consistent with applicable NIH Guidelines, in addition to complying with the requirements 

contained in this document.  

Disposal method 

The easiest disposal method is to divert effluents into existing pools, rivers or lakes. However, 

this method cannot be recommended in view of the consequent contamination of water sources 

for humans, and domestic and wild animals. 

For the safe disposal of liquid and solid waste, the following action should be taken: 

1. Separation of blood 
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The blood from slaughtered animals will coagulate into a solid mass, which may block up 

both open and closed drains. It is therefore recommended that the blood is collected and 

used for human consumption, stockfeed production or fertilizers, if the religious and cultural 

traditions allow the use of blood. 

2. Screening of solids 

Solids (meat or skin trimmings, hair, pieces of bones, hooves, etc.) must be screened. This 

may be done by providing the drains with vertical sieves. 

3. Trapping of grease 

Effluents from slaughterhouses always contain small amounts of fat (melted fat or small 

pieces of fatty tissues). Grease traps should be installed in the drains. The fat solidifies, 

rises to the surface and can be removed regularly. 

The final effluent disposal will depend on local conditions and legislation. Disposal of the 

effluents into a lake or permanent river should not be allowed because it will contaminate the 

stream. 

 

9 National Hazardous Waste Mangement Plan 2010-2013 (NHWMP) 
 

The primary focus of the NHZWMP 2010-2013 is to establish sustainable functioning basic 

HZW management infrastructures. This can not be set up unless an understanding of the HZW 

problems and priorities requirements are clarified.  

 It involves the creation of inventory data bank on the Hazardous Waste that resulted in great 

changes required in terms of administration capacities, technical infrastructure and public 
awareness. Follow up activities are formulated to establish a national HZW management 

system, including compliant treatment and disposal options in order to solve this 

environmentally unacceptable situation. 

Apart from the stakeholder issues and reinforcement of the financial structures, of equal 

importance will be to educate HZW generators as to the new regulatory structure and how they 

will interact with it. Public awareness campaigns and targeted community capacity building will 
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assist to achieve successful HZW management by having an understanding of the key issues of 

concern to all important actors in the process to be tuned.  

The baseline for setting the priorities of the HZW Management is the analysis of the main 

present HZWM problems, resulting in problems areas indicated in Table 11. 

 

 

Area Problem 

Policy and legislative • Incomplete legislation 

• Lack of monitoring and enforcement 

Institutional and organizational • Unclear roles and responsibilities of stakeholders 

• enforce the power of HZW management 
department at EQA 

• Lack of interface between the national and local 
level 

• Inappropriate conditions for Private Sector 
Participation 

• Lack of arrangements for financial / economic 
instruments in place. 

• No obligation by the private sector on HZW 
management 

Technical/operational • Insufficient coverage of organized waste collection 

• Low  of national standards for HZW collection and 
disposal 

• No separate collection and treatment of HZW 

• Insufficient separation at source of HZW and 
standards for treatment 

• No separate collection of special HZW liquid waste 
streams 

Economic/financial issues • Low municipal cost recovery rate 

• Lack of funds for logistical and disposal HZW 
infrastructures 

• Lack of instruments to stimulate changes 

Human Resources/Capacity Building • Weak capacities at other national stakeholders 

• Weak monitoring / enforcement capacities al all 
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levels 

• Lack of self-monitoring capacities 

• Lack of HZW experts at national stakeholders 

Stakeholder &Public Awareness • Lack of communication at all stakeholder levels 

• Lack of communication strategy with the general 
public 

• Lack of  awareness of HZW among  public and 
generators 

• Miss understanding of duties and responsibilities.  

Table 11: HZW management problem area in the OPt.  

 

From this table one can characterize the present capacity building of HZW management 

situation in POt as sub-standard, inefficient and hampered by serious organizational and 

technical lacks, resulting in various dysfunctional systems and many related negative effects on 

the environment and public health. To overcome these problems, proper capacity buildings is 

required.  

Therefore, in order to set the proper direction for the  capacity building of NHWMP, several 

HZW strategic objectives and targets were formulated based on the above problem areas, with 

the following scope: 

• HZW policy and legislative framework development 

• Institutional/organisational arrangements 

• Human resources and capacity building 

• Final disposal facilities 

• Financing and cost recovery instruments 

• Data availability and reporting requirements 

• Waste separation, storage, collection and transport systems 

• Waste avoidance & reduction targets 

• Waste recovery & recycling systems 

• Waste treatment and processing facilities. 

• Education of Hazardous waste generators of the management techniques 

• Stakeholder awareness and communication 
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• Public awareness 

 
 

• Legislative structure 

− National level; completion of legal HZW management  framework; 

− Local level; upgrading of EQA/MoLG/ stakeholder’s HZW management regulations 

 
 
• Organizational structures 

− Reinforcement of HZW management department at the EQA 

− Increase and effective Inspection and enforcement capacity 

− Effective inter–ministerial cooperation 

− Improvement of municipal HZW /industrial enterprises capacities. 

 

• Technical infra structures 

− encourage separation of non hazardous/hazardous materials at source 

- Closure of random dump sites  

− Improved hazardous waste collection (100%) and transport systems. 

 

• Financial structures 

− ‘Polluter Pay principle’ enforcement; 

− Co-finance of integrated HZW management systems (introduction of disposal fees and 

surcharges, fines-penalties); 

− Introduction ‘producers responsibility’ for packaging waste (and special HZW streams); 

− Co-finance system for closure/reclamation of industrial ‘hot spots’ (charges on chemical 

products). 

Public Awareness 

Hazardous Waste Generators 
 Promotion and stimulation of HZW reduction/ minimization; 

 Municipal pilot projects (separate collection - recycling/reusing); 

 Public awareness raising; 

 Improve inter stakeholders cooperation; 
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 Introduction of the ‘producers responsibility’ for recycling activities; 

 Favorable conditions for private sector involvement. 

 Establishment of national HZW systems for industrial hazardous waste 

 Separation of Medical HZW from municipal waste at source. 

 Partial tax rebate for less hazardous waste generators/ importers. 

 Improve understanding of duties and responsibilities. 

 

9.1 Implementation of National Strategic Hazardous Waste Management 
Plan   
 

Resource requirements for the plan  
 

There are two essential prerequisites to ensure that the plan is implemented – sufficient staff 

and financial resources. It will not be sufficient to nominate and request governmental 

organizations and agencies to implement certain parts of the plan and not provide an 

appropriate level of new resources. Public bodies and private enterprises should assess what 

resources they need to respond to the recommendations for action made in this plan. Failure on 

the part of public bodies/private enterprises to allocate resources to the plan’s implementation 

will result in the plan not being implemented.  

 

Consequences of not implementing the plan  
 

Some of the consequences of not putting in place a program to implement the NHWMP are as 

follows:  

 many generators of hazardous waste will remain unaware of their obligations in respect 

of the management of hazardous waste;  

 levels of unreported hazardous waste will remain high and could grow;  

 small enterprises and households will continue to have limited access to affordable 

collection services, resulting in small scale hazardous waste being disposed of with general 

refuse in landfills not designed or licensed for hazardous waste;  

 improvements and consistent high standards in civic amenity site storage of hazardous  

waste will not materialize, resulting in potential for poor management of deposited materials;  



125 
 

 producers will not be made responsible for the proper management of hazardous waste 

resulting from products placed by them on the market; 

  access to the Israeli hazardous waste landfill will not become available, ensuring that 

large quantities of HZW waste will accumulate with no treatment.  

Key Principles 
There are number of key principles that need to be taken into account when implementing a 

NSHWMP. These key principles are: 

• Sustainable development; 

• Proximity principle and self-sufficiency; 

• Precautionary principle; 

• Polluter pays principle; 

• Waste hierarchy; 

• Best Practicable Environmental Option (BPEO); 

• Producer Responsibility. 

Sustainable development 
The term ‘sustainable development’ is generally understood to mean development activities 

pursued in a manner that they don’t compromise the needs, ability and development of future 

generations. Sustainable waste management means using resources more efficiently,  reducing 

the amount of waste produced and where waste is generated, dealing with it in such a way that 

will help to achieve the goal of sustainable development. 

Proximity principle and self-sufficiency 
The proximity principle means that waste should be treated or disposed of as near as possible 

to the point where it arises. Industrial premises should recognize that proper management of the 

waste they produce is an issue with which they themselves must deal with. Government, local 

authorities and businesses should keep the proximity principle in mind when they consider the 

requirements for, and location of, hazardous waste management facilities. This principle aims to 

avoid the adverse environmental impacts of unnecessary waste transport. However, the 

environmental impacts of transporting wastes depend on local conditions and circumstances. 

The application of the principle will therefore vary according to the type of Hazardous waste 

concerned, the volume and the potential environmental impact of the method of waste disposal 

and mode of transport. There has to be a balance between the proximity principle and 

economies of scale. In certain cases, economies of scale may mean that some specialist 
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treatment, recovery or disposal operations may be located far from the point where the waste 

arises. The overall aim of the proximity principle is to move as far as possible towards self-

sufficiency in sustainable waste management, both nationally and locally. 

Precautionary principle 
The precautionary principle is defined by The UN Conference on Environment and Development 

in the Rio Declaration as “where there are threats of serious or irreversible damage, the lack of 

full scientific certainty shall not be used as a reason for postponing cost-effective measures to 

prevent environmental degradation”. The principle involves taking precautions now to avoid 

possible environmental damage or harm to human health in the future, even although the 

scientific basis for taking the precautions may be inconclusive. 

 

Polluter’s pay principle 
The polluter pays principle means that the polluter should bear the full cost of the consequences 

of their actions. The potential environmental and human health costs of generating, treating and 

disposing of HZW should therefore be reflected in the price of products and in the charges 

required for a proper management of HZW. 

 

Waste hierarchy 
The waste hierarchy as a concept has been developed over the last three decades, and 

provides a preferred order of priorities for selecting and deciding upon waste management 

practices. These are: 

1. Waste prevention / reduction – minimizing the use of resources, and reducing the quantities 

and / or hazardous qualities of the wastes generated; 

2. Reuse – Using products or items again for the same or different purposes; 

3. Recycling – Reprocessing of waste materials for use as a feedstock in the manufacture of the 

same or a different product; 

4. Recovery – Obtaining value from wastes by composting, energy recovery or other 

technologies; 

5. Disposal – If there is no other appropriate solution, the disposal of HZW by land filling or 

incineration without energy recovery. 

This principle needs to be considered in conjunction with other principles, in particular the  “Best 

Practicable Environmental Option” (BPEO). 
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Best Practicable Environmental Option (BPEO) 
The Best Practicable Environmental Option (BPEO) is the outcome of a systematic and 

consultative decision-making process that emphasizes the protection and conservation of the 

environment across land, air and water. The BPEO process establishes for a given set of 

objectives and circumstances the option (or combination of options) that provides the greatest 

benefits or least damage to the environment as a whole, at acceptable cost, in the long term as 

well as in the short term. 

 

Producer’s responsibility 
The principle of ‘producers responsibility’ means that the manufacturers, importers, distributors 

and retailers of products that causes generation of HZW, should take collective responsibility for 

those wastes, rather than expecting the community to bear the burden of arranging and paying 

for HZW collection, treatment and disposal. The meaning of ‘producer’ in this context is much 

broader than the common definition; others also play a significant role. However it is the 

manufacturer who has the dominant role, since it is the manufacturer who takes the key 

decisions concerning the design and composition of the product, and thus largely determines its 

waste generating potential and treatment or disposal options. So this principle implies that 

producers of waste generating products should take responsibility for: 

• Minimizing their product’s HZW generation; 

• Designing and developing products-materials which are inherently recyclable and do not 

contain materials that pose an unnecessary risk or burden for the environment; 

• Developing markets for the re-use and recycling of the HZW their products generate. 

 

Management of various HZW streams is governed by a set of laws issued by the POt, however 

they are not fully implemented yet. Collection, storage, treatment and disposal of municipal 

HZW are to be organized at the local level, allowing for inter – municipal cooperation and 

solutions at regional level. Management of HZW remains in the responsibility of national 

stakeholders. 

9.2 Capacity Building 
The capacity building of the proposed NHWMP is to be developed to facilitate the efforts of the 

EQA to implement gradually the required improvement of the present problematic HZW 

management system in the POt.  Within national and provincial government, there is currently 

limited HZW management capacity, both with regard to the number of personnel available as 
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well as their expertise of the existing staff. Capacity development will be co-ordinated with the 

EQA general capacity building program and will also be co-ordinated with similar capacity 

building initiatives for implementation and enforcement of environmental plans within other 

stakeholders.  

Staff participation in national and international courses, seminars and symposia on 

environmental issues and integrated HZW management specifically will be encouraged and 

budgeted for. Programs on HZW management run by the UNEP/Basel Training Centers may be 

used. We recommend that funds to be allocated for establishing the Basel Training Centre in 

the PoT.  

Personnel from all levels of government will be encouraged and given the opportunity to attend 

courses on HZW management at the Basel Training centre. Universities could play a basic role 

in this issue.  

The use of local knowledge is essential. The selective sourcing of international expertise can 

augment this knowledge. The EQA will investigate establishing forums for the exchange of 

information and experiences with HZW management. 

9.3 Main stakeholders 
In order to implement NHWMP, several stakeholders are needed to play part of the strategic 

plan. This includes ministries and institutions that are still concerned with and, in fact can play a 

very important role in HZW management with clear regulations, laws or by laws.   

On the national level, the responsibilities are supposed to be distributed between the EQA,  MoH 

and MoLG (Municipalities). However, there are no defined structure responsibilities between all 

institutions to be involved in HZW management as there are no national or internal regulations 

which outline their responsibilities in HZW management.  This has led to a weak or even non 

existing system currently being in place which is made even weaker by the lack of training being 

given to staff.  

 

9.3.1 Designation of Responsibilities 
Based on the new legislation that will be developed, responsibilities for all players involved in 

HZW management should be established.  In this subsection main responsibilities are outlined 

at the national and local levels.   



129 
 

Nationally 
Implementation of the NHWMP will not happen automatically or by accident. New financial and 

personnel resources need to be put in place to ensure that all recommendations in the Plan are 

acted upon by the nominated bodies and within specified timescales. Therefore the 

implementation of the NHWMP requires that all tasks and responsibilities be well defined 

between stakeholders and actors involved in the HZW management.   

Overall 
Segregation and management of HZW inside enterprises will remain the responsibility of the 

enterprise itself, under the supervision of the EQA. Once the permitted HZW that can be 

disposed into the local landfill leaves the enterprises, it will be the responsibility of the 

municipalities to collect and transport it to its final destination. Disposal of HZW in landfill sites 

will be the responsibility of the municipalities.  Other special HZW that can not be disposed into 

landfill, the enterprises has to arrange for permit through EQA to allow authorized HZW 

disposing company to collect it and transport it to Israel after getting the permission from the 

Israeli Environmental Authority.   Treatment facilities (incinerators, autoclaves, etc) will be the 

responsibility of the operator of each enterprise. However, overall regulatory responsibility will 

lie with the EQA, with technical assistance from both MoH and MoLG where necessary.  

Main Stakeholders 

In each of the following stakeholders, departments/units are to be formed with the main aim of 

dealing with HZW management. Follow are main duties upon each stakeholder within their HZW 

management departments/units:  

EQA  
 The required development of HZW by-laws and other implementation regulations will 

need national and international input, since there is insufficient local experience to 

develop all relevant standards and instruments required towards transposition of Basel 

convention waste legislation.; 

 Environmental Inspectorate – enforcement/inspection. 

 The monitoring and inspection activities required for proper national HZW management. 

 Formulation of Toxic Use Reduction Department.  

 Within EQA, a National Waste Prevention Committee should be established to  continue 

to act as the principal stakeholder oversight body for the Plan’s  implementation, with 

responsibility for:  

o enabling two-way communication with sectoral and stakeholder interests;  
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o participating on sub-groups that may be established for specific purposes, as 

may be decided by the committee; and  

o providing review, feedback and comment on implementation reports prepared by 

the EQA.  

MoH 
• According to the recently approved by law on Solid Waste Management, the EQA and the 

MoH shall jointly regulate the rules for handling of medical waste and their enforcement: medical 

waste separation, packaging / labeling, optional pre-treatment, transport and final disposal/ 

autoclaving. 

• Shared, but unclear, responsibilities exist between the Sanitary and Environmental 

Inspectorate regarding inspection over medical waste management issues; 

• The MoH is also responsible for regulations on poison management. 

MoLG 
 Shall be responsible on municipalities or private sector of HZW collectors and 

transporters.  

 shall be in charge of monitoring  legal landfills on how dealing with hazardous waste 

materials.  

 The remediation for existing ’hot spots’ is to be regulated jointly by EQA and MoLG. 

 Neither special HZW management department exists nor HZW responsible person exist 

in the MoLG, therefore cooperation with EQA must be carried out.  

 responsible for inter-municipal cooperation in view of transporting HZW from one 

governorate to another for disposing HZW.  

 Shall be responsible for establishing proper cells in existing national landfills for treating 

some type of HZW.   

 Deciding on the location of HZW management facilities; 

 Financing and supervising dump/landfill closures and termination of waste management 

MoA 
• The MoA is responsible for veterinary health protection (e.g. treatment of animal waste), 

and plant protection (e.g. control over import and use of pesticides); 

• The agricultural inspectorate is in charge of inspection over standards applied in the 

agricultural sector especially overdoses of insecticides; however it is (indirectly) in 

charge of inspecting the handling and disposal of animal wastes. 
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 National POPs office - phasing out of PCB and PCT containing equipment 

MoNE 
• Monitoring the importing/exporting  of hazardous materials 

• Issuing consent of permitting/exporting hazardous materials. This should be carried out 

in cooperation with EQA.  

• Issuing list of hazardous materials specifications 

• Produce a list of allowed and forbidden hazardous materials to enter the POt. This 

should be carried out in cooperation with the EQA.  

• The MoNE is to consult with the EQA on environmental issues and liabilities concerning 

the privatization of losses making companies. 

• Preparation of the MSDS 

MoF 
 Customs, as a Department of the MoF, is in charge for monitoring of imported hazardous 

goods 

 The MoF is in charge of the final approval of waste fee levels, proposed by MoLG. 

 It should be noted that the MoF plays an important role in financial decision making with 

regard to the implementation of the NHWMP. 

 It participates in the selection of priority measures to be taken and related allocation of 

funds. Implementation of financial/economic instruments in terms of administrative 

procedures and earmarked funds allocation is another important pre-requisite to 

implement the NHWMP, to be regulated and carried out jointly by the MoLG and MoF. 

MoT 
 In cooperation with the MoLG and EQA shall specify minimum technical requirements for 

licensing of collectors / transporters vehicles of HZW. 

 

 
 
Other stakeholders 
• The Palestinian Federation Industries (FPI) is an association comprising almost all Palestinian 

industrial enterprises. Their input to the strategy will be to: 

 allow EQA, MoLG inspectors to carry out their site inspections without any hindering or 

delay.   

 carry out awareness programs about the hazardous waste. 
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Table 12 summarizes the task assigned to each stakeholder in terms key player, advisory or 

just an observer.
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Task EQA MoH MoLG 

(Local 
Governorate 

authority) 

MoNE MoA MoF MoT PWA 

Development of HZW by-law √ A A A A A  A 

Reinforcement of HZW department  √        

Environmental inspection √        

Regulation of the rules for handling 
medical waste 

√* √*       

Control over agricultural chemicals A    √    

Monitoring of import/export of HZ 
material 

M   √   M  

permitting import/export of HZ 
material 

√   F     

Issuing list of HZ material 
specification 

√   A     

Issuing a list of HZ material 
allowed/*forbidden 

√   A     

Re
gu

la
to

ry
 

Preparation of MSDS  A  √     
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Monitoring HZ material movement M   M  √1   

Fund allocations for HZW mgmt      √   

Key role in NHWMP √ √ √ √ √ √ √ √ 

Specification of Tech requirements 
of HZW vehicles 

      √  

Collection and segregation at source   √    C  

How dealing with HZW A 
+LABO
R 

A √    C  

HZW cell M  √    C  

O
pe

ra
ti

on
al

 Is
su

es
 

Deciding the location of HZW mgmt 
facilities 

√  √    C A 

Table 12: Roles of different hazardous waste stakeholders 

√:  Main responsibility:  means filling forms and follow up for any incident /accident actions 

M: Monitoring means checking out filled forms and compare it to actual case  

A: Technical assistance means providing all technical assistance needed to create a law, regulation or guidelines 

C: copy: means a copy of any filled forms must be send to the stakeholders for their records.
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9.4 Short implementation projects.  
,In order to facilitate the capacity building action plan, the following implementation programs 

are suggested. In the table M stands for month.  

No Follow-UP Projects Stakeholders Suggested 
implementation 

time 

I.1 Enforcement of a Hazardous Waste Department 
and staff training 

EQA M1-M3 

Scope: Policy/regulation; permitting of HW services and facilities; tendering and 

contractual issues; technical guidance; support to monitoring/enforcement / inspection 

 

I.2 Innovative web-based technologies for 
Hazardous chemical and waste management In 
Palestine. 

EQA M2-M6 

Scope: One of the key advantages to using web-based tools is to improve hazardous 

chemical and waste programs that multiple sectors and materials can be targeted 

simultaneously. Through the application of specialized tools. This project will focus on 

three keys: Hazardous chemical lists and suppliers, hazardous chemical consumers; 

and hazardous waste generators 

 

1.3B Implementation of HZW disposal fee/surcharge EQA, MoF, MoLG M7-M10 

Scope: Regulations and technical standards for (interim) disposal; management of 

funds and financing/co-financing criteria and conditions. 

 

I.3A Guidelines of cost recovery measures MoLG, EQA, MoF, 

MoNE 

M3-M6 

Scope: Pilot trials to determine optimal charging mechanisms; standardized accounting 

systems; independent HWM  utilities at local level. 

 

I.4 “Needs assessment” for monitoring/inspection 
& enforcement, including pilot projects 

EQA M10-M16 

Scope: Resources required; inspection and enforcement priorities; systems and 

procedures; interface between the national and local level. 

 

I.3C (Bankable) feasibility studies for hazardous 
waste and medical waste segregation at source. 

EQA, MoH, MoLG M6-M10 

Scope: Technical concepts; institutional and financial arrangements; legislation &  
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technical standards; tender documents. 

I.6 Closure / reclamation of industrial hot Spots EQA, MoA, MoNE, 

MoLG 

M16-M24 

Scope: Risk assessment; technical design and cost estimates; tender documents; post 

closure monitoring needs; donor consultations 

 

I.7 Closure/reclamation of existing landfills EQA, MoH, MoLG M20-M24 

Scope: Risk assessment; technical design and cost estimates; tender documents; post 

closure monitoring needs; donor consultations. 

 

I.8A Pilot “compliance scheme” for tire recovery EQA, MoLG, 

PRIVATE SECTOR 

M10-M13 

Scope: Targets for tire recovery; regulations; “compliance scheme”; institutional 

arrangements and financing options (taxes, surcharges); monitoring. 
 

1.9A Prevention program EQA, PFI, MoNE, 

MoH, MoA 

M6-M10,  M14-

M18, M22-M24 

Scope: promote the application of prevention program starting from waste 

minimization to a selected sector. This includes a careful understanding of 

hazardous materials and their chemical properties. 

 

1.9B Toxic Use Reduction EQA, PFI, MoNE, 

MoH, MoA 

M6-M10, M14-

M12 

Scope: minimizing of the use toxic materials  

1.9C Education of Hazardous waste Generator EQA, PFI, MoNE, 

MoH, MoA 

M6-M10 

Scope: educate HZW generators of the dangerous of the materials their use and its 

impact on the environment and how to select alternative less hazardous material 

 

1.9D Public Awareness: EQA, PFI, MoNE, 

MoH, MoA 

M3, M8, M12, 

M14, M20 

Scope: Promotion and stimulation of HZW reduction/ minimization; Improve inter 

stakeholders cooperation; Favorable conditions for private sector involvement; 

promotion of partial tax rebate principle for less hazardous waste generators/ 

importers. 
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1.13 Emergency Response plane EQA, MoLG, MoNE, 

MoH, MoA, CIVIL 

DEFENCE 

M10, M22 

Scope: Early emergency response of any hazardous waste contamination, setting up 

planes reduction of hazardous waste dangerous, public awareness of how to deal with 

Hazardous waste emergency cases. 

 

1.14 Pollutant Release Transfer Register (PRTR) EQA,MoLG, MoT,MoA, 

MoF/CP 

M6-M10, M24-

M30 

Scope: based on the inventory data base, regulation for HZW transboundary movement 

forms and other regulatory, notification and operational forms will be established. 

Training of selected stakholder’s staff will be trained. 

 

1.8B Pilot project for the recycling of tyres MoLG, EQA 

(advisorty) 

M10-M20 

Scope:  establishement of collection infrastructure (transportation and storage), small 

scale unit for the crushing of tyres, and a test site facility for recycling crushed tyres as 

raw material for road construction with bitumen. 

 

1.16 Rehabilation of the Tanning wastewater 
treatment unit 

Private sector, EQA, 

MoNE 

M10-M14 

Scope: re habilitate the existing tanning wastewater treatment unit in Hebron . This 

might take a political side in order to allow the supply of sulpheric acid for the treatment 

unit. 

 

1.17 Cleaner Production Centre EQA M6-M10 

Scope: establish a cleaner production centre to provide training and capacity building 

for HZW stakeholders. This will be along the lines of those already set up by UNEP and 

UNIDO. 

 

  

 
Financing/cost recovery 

Based on the ‘polluter pays’ principle,  the funding of the HZW management costs has to be 

provided by the user fees paid by the receivers of the waste collection services, e.g. the HZW 

generators. These fees are invoiced and collected directly by the MoNE and not by the 

municipalities.  The base for setting the fee levels differs among the enterprises size and 
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depends on both generated HZW and type of HZW type. Therefore charges should be carried 

out on kg HZW generated. A flat fee per enterprises should be set a value recommended by 

MoLG and MoF 

 

 

9.5 Monitoring Program.  

For continual improvement and to ensure sustainability of the system, the enterprises and the 

stakeholders should always have follow up actions. These include periodical auditing on the 

HM and HZW, establishing unit dedicated to HM and HZW management, training and 

awareness raising of the staff concerned, labeling issues, annual hazardous waste 

management reporting, emergency inspection procedure, hazardous waste management 

procedure. Also the hazardous waste transboundary movement regulations and forms are 

included. All of these and other related materials are included in Appendix 14.   

 
.  
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