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Abstract "

There are several environmental problems in the Gaza Strip
such as air pollution, water and wastewater problems, marine
pollution and solid waste either domestic or hazardous waste.

Globally, evaluation of hazardous waste management
continues to be a very essential issue. Subsequently, the
study aims to evaluate current mechanisms, standards and
practices relevant to this issue.

Five hundred and thirty questionnaires were distributed
among workers from the medical fields for instant, (workers in
El Shifa hospital-El Sheikh Radwan and El Sorany clinics) as
well as the industrial field such as ten factories witch produce
Hazardous Waste.

The results of the study reveal that knowledge deficit of the
various kinds of industrial and medical hazardous waste and
inadequacy of managerial related issues such as planning,
presence of legislation, coordination and so on. The study
indicates that management is the most single factor that could
affect hazardous solid waste management. The study
illustrates the importance of awareness programs and the
provision of structures that are conducive to quality hazardous
waste management, such as legislation and the provision of
tools and equipment.

Furthermore, the study provided several tentative
recommendations, such as developing legislations,
coordinating among the various concerned bodies, organizing
awareness campaigns and providing training for workers from
the different categories. The study contributes towards
establishing a baseline for hazardous wastes management and
reflects the need for further research.
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Operational Definition

Al-Mazraa: Municipality of Gaza Landfill which all solid waste are disposed of.
Landfill: Large pits where waste is dumped and buried, the bottom is lined with clay
and/or heavy plastic to reduce the chance of contaminated groundwater.

Leachate: Liquid that has percolated through solid waste and has extracted, dissolved
or suspended materials in it, this liquid may contaminate ground or surface water.
Medical Waste: Is generated by medical establishments as hospital, clinics,
pharmacies, blood banks and so on.

Industrial Hazardous Waste: A chemical that has the potential of being toxic,
ignitable, corrosive and reactive if improperly stored, used, or disposed

Domestic Waste: Waste generated by household, commercial activities, street
sweeping and collected by municipalities

Agricultural Waste: Which generated by agricultural activities such as empty pesticide
containers, excess product, rinse waste from containers, material from clean up of spills
and contaminated greenhouse plastics.

Incineration: process of burning waste at very high temperature to produce gases and
residues ashes.

Mutagen: A chemical, which causes changes in genetic material (DNA)

Pesticide: An agent that kills pests (insects, fungi, rodents, etc.)

Treatment: Any method, technique or process for altering the biological, chemical, or
physical characteristics of waste to reduce the hazards it presents and facilitate, or
reduce the costs of disposal.

Managerial Issues: the questionnaire included six questions related to the management
of HW, the answers of these questions were re-coded to numbers in order to facilitate

the analyses by using either t-test or ANOVA test.
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Chapter (1) g
Introduction

This chapter includes Historical, Geographical and Demographical data about Palestine
due to the importance of these information for recognizing the area with most of its
details, furthermore it contains definitions, objectives of the study, research questions and
the study fields which are industrial and medical organizations.

Contextual Background "History and Demography"

Palestine is a historical region on the east coast of the Mediterranean, also known as the
Holy Land. The borders of Palestine have fluctuated throughout history but have
generally included the territory lying between the south eastern Mediterranean coast on
the west, the Jordan/Dead Sea Valley on the east, the Negev Desert on the south and the
Litany River on the north with an area that is about 280 km long and 128 km wide.
This land has been coveted throughout history because, by local standards, it is
relatively well watered and strategically located on major land routes linking western
Asia and northern Africa (Robert and Calvin, 1996).

The Gaza Strip is a narrow band of desert like land along the western Mediterranean
coast (Annex 1), it lies along Egypt south and Mediterranean Sea West. It is about 45
km long and 6.5 to 12 km wide (MOH, 2001). From 1917 to 1948 the Gaza Strip was
part of the British Mandate of Palestine. Egypt took control of the Gaza Strip after the
Arab-Israeli War of 1948 and controlled it (except for a brief period of Israeli
occupation in 1956-57) until the Six-Day War of 1967, when Israel occupied it again
(Benvensti and Khayat, 1990).

The economy of the Gaza Strip centers on agriculture, livestock raising, fishing, and
small industry (PCBS, 1997). Poverty and unemployment are widespread (Robert and
Calvin, 1996). The Gaza Strip population according the Palestinian Central Bureau of

1



Statistics (1997) was 1,039,000 inhabitants live in an area no more 365 square
kilometers. This means that the Gaza Strip is a very densely populated area and Gaza
City is by far the biggest city in the Strip and is one of the oldest cities in the
Mediterranean region (Annex 2), it’s population of about 354,052 inhabitants (PCBS,
1997) and few hundreds of settlers who live in settlements that currently cover 35% of
the Strip; they have the most fertile land and use more than 30% of water resources
(Gaza Environmental Profile, 1994).

The Gaza Strip is located in a transitional zone between the arid desert climate of Sinai
and the semi-humid Mediterranean climate along the cost. The average daily mean
temperature ranges from 25°C in summer to 13°C in winter. The above-mentioned
temperatures are observations made at the meteorological station at Gaza City situated
at a short distance from the Mediterranean coast. Inland temperatures rapidly increase,
although the longest distance from the sea to the eastern border is not more than 12.5
km. Daily relative humidity fluctuates between 65% in the daytime and 85% at night in
the summer and between 60% and 80% respectively in winter (Gaza Environmental
Profile, 1994).

Environmental Background

There are several environmental problems in the Gaza Strip. The abnormal situation
resulting from the 27 years of Israeli occupation have led to significant degradation of
the natural and human environment. Overpopulation has created adverse living
conditions, influencing directly or indirectly the quality of health and social well being
of the population. In some situations, human and animal life is directly threatened and
requires an immediate response (MOH, 2001). In others, adverse developments such as
the unsustainable use of scarce resources like land and water may inhibit economic and

social development of the area in the medium term. High economic cost may result if




no immediate action is taken to control a further degradation of the environment and
reverse negative developments. Due to over pumping, the water table is continuously
declining for several meters per year. The water quality is poor and does not meet the
WHO standards for chloride and nitrate (Buiteman, 1996). Over-exploitation of
groundwater leads to depletion of the aquifer. Consequently, the quality of groundwater
is decreasing dramatically because of salinization and insufficient recharge of the
aquifer (Gaza Environmental Profile, 1994). The network is a branched one, many dead
pipe ends are present and from a point of view of quality control, this situation is not
preferable. It is obvious that the network should be renovated soon, also because of the
large number of leaking pipe joints and valves, which could lead easily together with
low water pressures to contamination of water in the supply system (MOPIC, 1996).

An uncontrolled use of pesticides and fumigants (such as methyl bromide) in
horticulture threatens the quality of groundwater, which is the only source for drinking
water and agriculture (Safi, 1995). Additionally, uncontrolled wastewater disposal into
the sea contributes to further degradation of the last remaining natural assets and
pollutes beaches and groundwater (MOH, 2001). Salinization of agricultural soils has
caused decreased crop yields (Gaza Environmental Profile, 1994). If this issue is not
addressed soon, valuable land will be taken out of production. Deforestation and
unlimited quarrying of coastal dunes has led to increase wind erosion and sand dunes
invading urban and agricultural lands (Gaza Environmental Profile, 1994). Moreover,
trapping and poisoning of small birds and mammals reduces even further the already
suppressed and minimal wildlife of the Gaza Strip (Gaza Environmental Profile,
1994).Although the population is aware of environmental and public health issues,

relatively little is done to translate awareness into action and improvement (WRAP,



1995). In this respect, environmental awareness and education is in its infancy. For
instance, in primary and secondary schools little attention is paid to the subject.

In the Gaza Strip there are a large number of transportation vehicles estimated at 30,000
to 35,000 motor vehicles, that constitutes the major source of air pollution. What adds to
the problem that most cars available in the Gaza Strip are very old (> 15 years) and
outdated. Car exhausts release to the ambient air large quantities of carbon monoxide,
nitrogen oxide, and lead that are considered very poisonous and some may be
carcinogenic and may affect the respiratory and nervous system.(Safi, 1998). Poor solid
waste and hazardous waste collection, transport and disposal systems form a public
health hazard and an environmental threat. There are many open dumpsites in
Palestine, most of them are used in the West Bank while many small uncontrolled
dumping sites have been closed in the Gaza Strip (MOH, 2001). Currently, there are
two controlled and sanitary landfills in Gaza City and Deir El-Balah (MOH,2001). The
inadequate handling of solid waste is a main cause of deterioration of water quality,
land degradation, air pollution and consequently public health diseases and problems
(MOH, 2001). Absence of adequate legal and administrative framework for planning,
control and enforcement of land use leads to serious losses in agricultural land through
wild urbanization and industrialization (Isaac, and Shuval, 1994).

Hazardous waste (HW), which is produced from medical and industrial resources, is
considered an important subject due to its serious risks affecting both humankind and
the environment as well. Therefore this study has been chosen due to its importance
especially in the Palestinian context. The literature indicates different conceptual
definitions for HW. HW could be defined as toxic, inflammatory, reactive, or infectious

and include such wastes as heavy metals in batteries, electroplating sludge, paint




solvents, pesticides and infectious wastes (Cointreau, 2000). However, depending on
the country, other definitions of HW are provided in Chapter 2.

It is worth mentioning that in 1994, the Palestinian Environmental Protection Authority
(PEPA), has identified problems of hazardous waste as crucial issues and also has defined
elements of hazardous waste strategies (Gaza Environmental Profile, 1995). However,
this strategy has never been implemented; subsequently, the inappropriate management of
hazardous wastes would result in serious future environmental hazards as detailed in
Chapter 2.

The limited environmental resources and the huge number of people living in the Gaza
Strip pose a high-pressure on the environment and subsequently a high risk of resource
depletion. For instance, scarce groundwater resources, which form the main sources for
drinking water, are threatened. Limited agricultural production areas can be polluted
irreversibly, bringing hazardous substances in the food chain, and direct exposure to
hazardous waste brings about high risks for human health, flora, and fauna (Gaza
Environmental Profile, 1994). Thus it is assumed that many valuable issues could be
revealed by this study as explicitly detailed in the coming paragraphs.

Value and Significance of the Study

The Gaza City Solid Waste Disposal Project (GCSWDP), Funded by the European
Commission, has started in 1993 with assessment needs and a project formulation. The
subsequent following years, a waste collection scheme, an environmental health education
programme and a controlled landfill and landfill operations were realised. At Al-Mazraa
controlled landfill, an isolated hazardous waste section (HWS) was completed in 1998
(Municipality of Gaza, 1998). In 2001, this section was hardly in operation. HW was

still disposed of at the municipal landfill together with and as a component of municipal




wastes. The main reason for this being that a hazardous waste management system had
not yet been developed.

In July 1999, the Palestinian Environmental Law was enacted. This law states that
producers of HW must comply with orders and directives of the Ministry of
Environmental Affairs and the competent agency, which in this case is the Health and
Environment Department (HED) of the Municipality of Gaza (MOG). In April 2001
these orders and directives were not yet elaborated. The law furthermore states that the
Ministry of Environment will define a list of hazardous wastes, which are to be
considered under the law. In 2001, the Ministry of Environment was still elaborating the
definition of normal wastes and had not yet worked on the definitions of HW. Hence in
2001 the environmental law of Palestine was not yet operative where HW is concerned
(Ministry of Environmental Affairs, 1999).

In April 2000 the Palestinian Environmental Assessment Policy was established. This
Policy states amongst others that the construction of HW disposal sites requires an
Environmental Impact Assessment (EIA). The Policy furthermore gives the procedure
for such an assessment. An EIA however should have been made before construction of
the HWS, but at that time, the Palestinian Environmental Law and the Palestinian
Environmental Assessment Policy were not yet established (Ministry of Environmental
Affairs, 2000).

An Environmental Impact Studies (EIS) focussing on alternatives for the HWS location
and the groundwater situation was finished in 1995 before commencement of construction
of the HWS in 1998. As a result of these developments the Municipality has the
availability of an up to standard HWS, but has not taken this facility in operation. The
reasons for this are twofold: firstly, an EIA such as described in the Oslo-II agreement

was not available and secondly, a hazardous waste management system that feeds the
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HWS had not yet been developed. It was decided that an EIA for the HWS was
superfluous for reasons mentioned earlier. For this reason the Municipality of Gaza
decided to make an environmental assessment of the future Gaza hazardous waste
management system (HWMS) which will make use of the already assessed and
constructed HW disposal facility.

In spite of the importance of HWM and its risks for public health and the environment if
it mismanaged, there were lack of previous research studies to deal with this concern in
the Gaza Strip. The researcher’s profession as a Director of Health and Environment
Department in the Municipality of Gaza, gives the study a significant point related to
the practical application of the findings, as he is a crucial decision-maker in this issue.
The timing of the study was also significant, as it has been carried out during such a
transitional period characterized by setting rules and regulations; therefore, findings
could help decision makers to recognize areas that need special focus. The study hopes
to increase the understanding of managers about HWM. The more HWs are understood
the more the chance of effectively managing them.

Overall Aim of the Study

The overall aim of this study is to evaluate hazardous solid waste management at
selected sites in the Gaza Strip. The study aims to evaluate current mechanisms,
standards and practices for hazardous solid waste management for the purpose of
developing more effective polices and regulations in this vital issue. Subsequently, the
study will contribute in providing a scientific base for HWM in a way that decreases
human and environmental hazards associated with mismanagement of HW.

Specific Objectives

1. To recognise the different kinds of hazardous wastes generated at the studied

places and to assess hazardous wastes status in the Gaza Strip.
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2. To appraise the strategies currently utilised regarding the management of

hazardous waste material in the concerned organisations.
]
3. To assess the range of knowledge, attitude and practices of the concerned people

with hazardous waste management.

4. To identify areas of strengths and areas of weaknesses in hazardous waste

management.

5. To provide suggestions and recommendations for decision makers, politicians

and concerned people in this regard.
Research Questions

e How is the status of Hazardous wastes in term of production, concern about and
management?

e What is the level of knowledge of those people, who deal with HW?

e Do people’s practices reflect a sound knowledge and desirable attitudes about
HW?

e Is there any investigation to identify the kinds and amount of HW in the
concerned organizations (industrial or medical)?

e What are the areas of strengths and weaknesses in HWM in the Gaza Strip?

e Do people who work in the industrial and medical fields need training in HW
aspects?

e Is there coordination or cooperation between organizations that deal with HW in
the Gaza Strip?

e Are there clear strategies and plans for HWM in the concerned organizations?

e What is the attitude of the decision makers towards HWM?

e What are the conclusions and recommendations drawn from the study that could

positively influence HWM?




Industrial Wastes in the Gaza Strip

In this study some factories that produced and generated hazardous wastes have been
selected in order to represent the industrial field. Most of HWs from these factories
were usually disposed with the normal wastes in the landfills,. To ensure
representativeness, different factories were included such as companies and factories
that are concerned with cosmetics and pharmaceutical products. Moreover, factories
that produce different kinds of drugs such as tablets, capsules, ointments, creams and
liquids were included. Additionally, chemical, plastic, heavy metals and painting
factories were included in the study. In addition, factories that produce detergents,
chlorine, printing, fiberglass, polystyrene, plastic and leather were also included. For

more details about the included industries, see chapter 2 and the attached (Annex 3).

Medical Wastes in the Gaza Strip

Ministry of Health (MOH) is the main health provider in Palestine besides, UNRWA,
NGOs and private health sector. MOH is responsible of supervision, regulation and
control for whole health services. There are 65 hospitals in Palestine under the
responsibility of MOH, Military services, NGOs, Palestinian Red Crescent Society,
private sector and UNRWA. Of them 17 are in the Gaza Strip, with ratio 66,949
persons per hospital and 48 are in the West Bank, with ratio 41,915 persons per
hospital. The bed/population ratio is 1.4 beds per 1000 inhabitants. In addition, MOH
provides 80% of beds in the Gaza Strips and it operates five hospitals. There are more
than forty primary health care clinics under responsibility of MOH and UNRWA, the
second major health provider in the Gaza Strip (MOH, 2001). MOH has 8 hospitals in the
Gaza Strip and Shifa Hospital is the largest one (Massrouje, 2000). Shifa Hospital is
located in Gaza City (Annex 2) and it has 562 beds and includes different specialty,

such as Oncology Department, Operation Department, Cardiac Department, Dialysis,



X-ray Department (radiology), Blood Bank, Dentistry, Laboratory and Intensive care.
Additionally, it includes Maternity Department, Gynecology Department, Pharmacy,
Pathology and Plastic Surgery and Burns. Moreover, more than 1000 employees are
working in this hospital from the different disciplines. For being the major hospital in
Palestine, this site was selected as a representative of hospitals and also some clinics
were selected from both UNRWA and MOH to be included in the study.

Medical waste in Palestine is not given the proper concern. MOH is responsible for
monitoring of medical waste in Primary Health Care (PHC) and hospitals. In addition,
it is responsible of monitoring the landfills and treatment and the problems that arising
from solid waste in cooperation with MEnA and municipalities. The amount of medical
waste, which generated in health care organizations, is about 8 tons/day and about
2.67kg/patient/day in Shifa Hospital (MOH, 2001).There is no segregation of the
medical waste except sharps, which are collected in special boxes, donated by WHO.
There are no storage rooms for medical waste. In addition, there is no system of color-
coding bags. In PHC clinics, medical waste is disposed with domestic waste without
separation or any treatment processes. However, in El-Shifa Hospital there is an
incinerator for burning the waste but unfortunately it is not sufficient. There is no
control on incinerator emissions and no measurement of pollutants production.
Inadequate practices are due to lack of coordination between ministries and lack of

knowledge between people who work in health field.
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Chapter (2)

Literature Review

In this chapter definitions are presented, classifications and generation sources of HW
both internationally and locally. Then the risks and dangers associated with the mis-
management of HW which affects the public health are discussed, the people’s health
and the environment as well. Moreover, HWM both internationally and locally are
illustrated exploring all the steps composing this process starting with the productive
stage, collecting stage, transporting stage and lasting with disposal in the landfill sites.
Beside that, the legislations, which regulate these efforts are explored,. In addition,

several literature related to this concern are exhibited throughout this chapter.

Conceptual Definition of HW

Each country defines hazardous waste according to its own law. Internationally, there
are several organizations that have drawn up lists of wastes that are to be considered as
hazardous waste.

In the following paragraphs, some useful definitions of HW are provided.

Hazardous wastes are all wastes other than radioactive wastes, which by reason of their
chemical reactivity, or toxic, explosive, corrosive or other characteristics causing
danger, or likely to cause danger to health or to the environment, whether alone, or
when coming into contact with other wastes, are legally defined as hazardous in the
state in which they are generated, or in which they are disposed of, or through which
they are transported (Batstone et al, 1989).

Hazardous Waste are generated by the various activities and operation or the ash
thereof, which preserve the characteristics of hazardous substance which have no usage

such as atomic waste, medical waste, or reuse emanating from manufacturing of
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pharmaceutical products, medicine, organic solvents, dues, painting, pesticides or any
other similar substance (Ministry of Environmental Affairs, 1999).

Medical hazardous wastes are generated by medical institutions, which are: hospitals,
clinics, health centers, blood centers, hygienic service laboratories, facilities for aged
people's health, midwifery stations, medical examination for animals, and institutions
for medical examination and research (WHO, 1999). There are also other wordings in
use for medical waste. Health care waste is an overall term used in different
publications. Medical waste is the overall wording used in the USA. Clinical waste is
the wording used by the Basel Convention on hazardous wastes (Coat, 1994).

However, communal waste includes all solid waste which are not including infectious,
chemical, or radioactive waste (Sauer et al, 2001). This waste stream can include items
such as packaging materials and office supplies. This stream can be disposed of in
communal landfill or other arrangement. Segregation of materials, which can be reused
or recycled, will greatly reduce the impact burden of this waste stream (USEPA, 1990).
In contrast to that, hazardous material that may cause or significantly contribute to
serious illness or death, or that poses a substantial threat to human health or the
environment when improperly managed. The term “solid” includes waste, which can be
the consistency of honey (Resource Conservation and Recovery Act "RCRA" 1976).
However, in the Palestinian context, the Palestinian Environmental Law (July 1999)
actually is a framework for more detailed legislation. The law states that the Ministry of
Environmental Affairs will elaborate a list of definitions of hazardous wastes. The
Ministry currently works on a list of descriptions of general solid wastes and a list with
definitions of hazardous wastes will follow (Ministry of Environmental Affairs, 2000).
Therefore, in the current situation there is no legal designation for hazardous wastes in

Gaza and a lot of work needs to be done in this regard.
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Characteristics of Hazardous Materials

To determine whether a waste is hazardous, it is important to know which substances
are present in the waste. Subsequently, several countries have been drafted lists of
dangerous substances, which require priority consideration (Tanaka, 2000). The
availability of these lists facilitates the defining of hazardous wastes. Also the
concentration of priority substances in the waste is important. This concentration should
be compared with threshold levels. Analytical methods for determining the character
and concentration of dangerous substances have to be defined by law. Therefore,
proper enforcement of the regulations begins with obtaining samples, which are
representative for the waste (Gregory, 1996).

Hazardous wastes present risks, which can cause incidents such as intoxication, fires
and explosions (Kanitz et al, 1995). By identifying these risks and preparing for the
incidents that could happen, many incidents can be prevented from occurring and the
effects of these incidents can be minimized. A chemical has the potential of being toxic,
ignitable, corrosive and reactive if improperly stored, used, or disposed (USEPA, 1990).
Many characteristics are considered wastes such as ignitable wastes, which may ignite
in the presence of a spark, friction or water. Toxic waste is a category of hazardous
waste that can produce acute or chronic health damage. They can be organic,
inorganic, or synthetic organic chemicals. However, reactive wastes are chemically
unstable, which can explode or release highly toxic gases when exposed to heat, water,
pressure or other wastes. On the other hand, corrosive wastes are chemicals, which
cause a reversible inflammatory effect on living tissue like a skin wash (USEPA, 1990).
It is worth remembering that healthcare waste includes all the waste generated by health
care establishments such as hospitals, primary healthcare and private sectors. These

include non-risk healthcare waste that represents 75 — 90% of the total waste (WHO
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1999) and that comes from the administrative offices, healthcare kitchens, maintenance
departments and waste generated from house keeping functions. Contrary to that,
hazardous healthcare waste represents 10 — 20% of the total waste (WHO 1999) and

that category should be dealt with special procedure.

Classification of Hazardous Health Care Waste

Several classification systems are used for the characterization of the different
components of health care waste.

WHO Classification (Pruss et al, 1999)

Infectious waste: Which contain pathogens, so that they pose a serious threat, such as
cultures from laboratories, waste from surgery and autopsies on patients with infectious
disease, waste contacted infected patients and any other instruments or materials that
have been in contact with infected persons or animals.

Pathological waste: Which includes human tissues or fluids e. g. body parts, blood and
other body fluids and fetuses.

Sharps: Any item that could cause acute or puncture, especially needles, infusion sets,
scalpels, knives, blades and broken glass.

Pharmaceutical waste: Consisting of /or containing pharmaceuticals, including:
expired, no longer needed, containers, packaging, items contaminated by or containing
pharmaceutical bottles, boxes and drug vials.

Genotoxic waste: Consisting of, or containing substances with genotoxic properties”
mutagenic, teratogenic and carcinogenic” and including cytotoxic, antineoplastic drugs
and genotoxic chemicals. Genotoxic wastes are generated from several sources and can
include the following:

*Contaminated materials from drugs preparation such as: syringes, needles

and vial packaging.
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»Expired drugs and drugs returned from the wards.

*Urine, faeces and vomit from patients.
Chemical waste: Consisting of, or containing chemical substances, including:
Laboratory chemicals, film developer, disinfectants expired or no longer needed
solvents, cleaning agents and others.
Heavy metals: Consisting of materials and equipment with heavy metals and
derivatives including batteries, thermometers, and manometers.
Pressurized containers: Consisting of full or empty containers with pressurized
liquids, gas, or powdered materials, including gas containers and aerosol cans.
Radioactive waste: Includes unused liquids from radiotherapy or laboratory research,
contaminated glassware, packages or absorbent paper, urine and excreta from patients
treated or tested with unsealed radio nuclides.
However, other classifications were provided by other organizations as clear from the
following paragraphs. For practical purposes, more simplified classifications were used
in developing countries which were found helpful in the research design. Particularly,
Coat’s (1994) classification of HW was adopted. These classification systems have five
categories instead of nine and that is recommended to limit the number; this practice
may pose no problems with separations, collection, transfer, and final disposal. These
five categories are:

o General waste, or Non-hazardous waste.

o Sharps.

o Infectious waste.

o Chemical and pharmaceutical wastes.

o Other hazardous medical wastes.

15




Categories of HW

The amount of waste generated by the inhabitants, institutes and companies in Gaza
Strip is growing and within this waste the relative amount of hazardous waste increases.
The four main sources of hazardous waste are: (Suaer et al, 2001)

1- Households (domestic hazardous waste).

2- Industry and small companies (industrial hazardous waste).

3- Hospitals, clinics and laboratories (medical hazardous waste).

4- Horticulture and greenhouses (agricultural hazardous waste)

Domestic Hazardous Waste

A part from the amounts of hazardous waste it is important to gain insight in the
character of this category of waste. In the United States, the following materials form
the major part of domestic hazardous waste (Ohio State University, 1990): Antifreeze,
car batteries, car wax, car polish, degreasers, engine and radiator flush, cleaner, motor
oil, gasoline, rust preventers, removers, Pesticides as herbicides, insecticide, and
rodenticides, asphalt and roofing tar. Additionally, this list includes paints, paint
thinner, water proofers, wood preservatives, wood putty, wood stains, varnish, wood
strippers, bleach, disinfectants, drain cleaner, floor cleaner, furniture wax, furniture
polish and metal polish. In addition, oven cleaner, septic tank cleaners, silver cleaner
and polish, spot removers, toilet bowl cleaner, window cleaners, nail polish, flea
powder, batteries, inks and mothballs were included.

In the European Union the following hazardous components are common within
domestic hazardous waste (Suaer et al, 2001): Car batteries, acetone, batteries, car
petrol, domestic pesticides and insecticides, type correction fluids, etching fluids, photo
fixative, photo developing liquids, wood preservatives, hypodermic needles, inks, paint

brush softeners, paint brush cleaners, mercury switches, mercury thermometers, lamp
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oil, glues and sealants, alkalides, lead wine seals, medicines, furniture polish and oil,
motor oil, nail polish, nail polish remover, oil filters, degreasers, petroleum, filler, break
oil, greases, Tube lights and energy saving lamps, paints, paint strippers, paint thinners,
spot removers, flea collars and hydrochloric acid.

The lists of the United States and the European Union show many similarities. It also
shows that definition of hazardous waste can be done by application of the product. This
makes it easier for people (the waste generators) and also for waste laborers to identify a
product as a potentially hazardous waste. This may also facilitate future awareness
campaigns (USEPA, 1990).

Industrial Hazardous Waste

In 1994, the amount of industrial hazardous waste and agricultural hazardous waste
together was estimated at 750 m3 per year (Sauer et al, 2001). This estimation was still
very indicative and more detailed figures about the different fractions were still lacking.
Also for this type of hazardous waste gradually more information became available on
industrial hazardous waste during the Gaza City Solid Waste Disposal Project.
However, the Ministry of Planning and International Co-operation reviewed the
numbers and different categories of industries in the Gaza Strip in 1996 (MOPIC,
1996). This gave a far better insight in the potential producers of hazardous waste.

In April 2001, the Ministry of Industry made estimations about the hazardous waste
arising from industry in the Gaza Strip (Wadi and Nashwan, 2001). This has been
achieved by multiplying the production capacity and/or the number of employees with
standard load factors for hazardous waste output. This approach has led to figures on
important hazardous waste streams.

Additionally, on the basis of improved data on waste generation from the Health and

Environment Department, the total amount of industrial waste was calculated at 68
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Metric Tone MT a day (Disselkoen, 1997). The availability and quality of data
improved, but there still was no accurate figure for the amount of industrial hazardous
waste at that time.

All activities in industrial solid waste management involve risk, either to the worker
directly involved, or to the nearby resident. Risks could occur at every step in the
process, from the point where residents source segregate wastes in to different
components for collection and recycling, to the point of ultimate disposal (EEAA, 2000).
Hazardous wastes in the Gaza Strip cause severe environmental problems and pose
serious health risks. It is worth remembering that most industrial waste is toxic,
persistent, and tends to accumulate in the environment. Uncontrolled discharge of
hazardous contaminants results in severe degradation of air quality, water resources, and
serious health problem (Nicholas, 1995).

The estimated amounts of hazardous waste generated annually from the industrial in the
Gaza Strip 803 tonnes (Sauer et al, 2001). About hundred eighty nine small industrial
establishments contribute appreciable portion of the hazardous waste arising, which
comprises the major part of the manufacturing industry in the Gaza Strip are generate
hazardous waste (Sauer et al, 2001). At present, management of hazardous waste is
impeded due to absence of Palestinian legislation, lack of centralised facilities for
recovery and treatment of wastes, scarcity of information on sources of hazardous waste
and lack of experiences lead to the wide spread practices of illegal dumping with
municipal wastes.

Industrial wastes are produced from factories and workshops in industrial areas. There
are several industrial areas in the Gaza Strip, such as Beit Hanoon Industrial Area,
which located in the north of Gaza Strip and includes different kinds of trades and

industries, such as medical, cosmetic, plastic barrels factories, printing houses, textile
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dyeing factories, batteries factories and so on. The wastes of these factories are usually
placed in the municipality’s containers and then the municipality transfers them to the
landfill (Sauer et al, 2001). Gaza Industrial Area (Al-Montar) falls under the
responsibility of Industrial Estate Foundation management. It is organized
geographically in a way that facilitates management of solid wastes, which are produced
from this area. The municipality is responsible for transporting the waste’s containers
by its trucks to the sanitary landfill three times a week. The Industrial Area in Deir El
Balah and the South of Gaza is located in Deir El Balah area and includes different
kinds of trades and industries.

What make things worse, the presence of semi-industrial areas that are distributed
among residential areas because of the absence of industrial areas during the occupation
period and due to the lack of resources. Meaning that, the lack of governmental land for
this purpose, the absence of environmental legislation and enforcement of the law,
industries and trades have expanded among residential areas (Wadi and Nashwan,

2001). This situation has complicated hazardous solid waste management.

Medical Hazardous Waste

The medical institutions as aforementioned before generate medical wastes. However,
hospitals are among the largest generators of solid waste on a per capita basis (MOH,
2001). Much of the waste from hospitals comes from the trash basket at the patient's bed
and includes paper and other domestic items, but also broken syringes, discarded
splints, masks, rubber gloves and broken ampoules amongst others, as a result of the
daily routine activities around the patient's bed. From the surgical rooms, isolation
wards and special medical procedure room's infectious waste is generated, while
medical laboratories produce infectious and chemical hazardous waste. X-ray activities

cause radioactive waste. For the last twenty years, the use of disposable products and
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single use items has increased dramatically, consequently increasing the amount of
waste to be disposed of (Pollock, 1978). Wastes coming from hospitals are for around
80% non-hazardous, around 10% are infectious hazardous waste and 5% is other
hazardous waste (WHO, 1992). This means that under normal conditions around 15%
of the hospital waste will be hazardous. Due to poor separation of waste in developing
countries however, the amount of the hazardous component may be 10% to 40% in
these countries. Segregation of hospital waste is therefore of great importance. From
studies on clinical waste generation in the US and Canada it was concluded that the
amount varies between 1.5 and 7.5 kg per bed per day. The actual amount is depending
upon the institution's practice of throwaway materials. Investigations revealed that the
amount of hospital waste (including the non-hazardous fraction) in developing countries
in South America quoted 1.2 to 6.0 kg per bed per day (WHO, 1992). Around 10 to
40% of this wastes are thought to be hazardous. For a calculation example the average
of 25% will be taken. With this percentage the amounts of hazardous waste from
hospitals in developing countries in South America arrives at 0.3 to 1.5 kg per bed / day.
Calculation with the number of beds in the 5 hospitals of Gaza (692 beds at the time of
study) and using the average of the above figures for developing countries (0.9 kg per
bed per day), the amount of clinical waste could be calculated at 623 kg a day (Batstone
et al, 1989 ). However this first estimation is very indicative. Congruently, in March
1997 a survey was carried out in Al Shifa Hospital on the generation and the amounts
and types of hazardous wastes in the Al Shifa Hospital (Zaorob, 1997). It was
concluded that 35% of the total amount of the waste generation of this hospital was
hazardous waste. This indicates poor segregation practices according to international

standards (WHO 1992).
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In 1996 the Spanish Government donated three medical waste incinerators. These were
installed in Shifa Hospital and in Naser Hospital, both located in Gaza City, and in
Khan Younis Hospital. After a first period of starting problems and inadequate
performance the incinerators were taken in daily operation. The incinerator of Shifa
handles 500 kg of waste a day according to the operator. No monitoring is performed at
the incinerator so this figure is indicative. Separation is hardly practiced in the hospital.
There are guidelines but the responsible personnel do not apply them (Massrouj, 2000).
This leads to the situation that much of the waste that ought to be incinerated ends up in
the municipal container, while other categories, amongst others normal waste, is being
incinerated. In the field of medical hazardous waste a number of initiatives has been
developed to structure the waste management within the hospitals. This was done
mainly for health safety reasons but has also positive results for the future hazardous
waste management system. Therefore these initiatives have been described in the
following paragraphs.

Under World Bank funding the Ministry of Health conducts the Quality Improvement
Project. Amongst others, this project addresses medical waste management within the
hospitals and clinics in Palestine. The project develops guidelines for the separation,
handling and treatment of medical waste (MOH, 1999). In May 2001, the drafts of these
guidelines were ready. They will have to be approved within the Ministry of Health and
subsequently they will be discussed with the Ministry of Environmental Affairs and the
different Municipalities in the Gaza Strip and the West Bank who are responsible for
waste collection. Once approved, these guidelines need to be used for all the hospitals,

clinics and medical laboratories in the Palestine.
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In line with the WHO, seven categories of clinical waste have been distinguished:
pathological waste, infectious waste, sharps, pharmaceutical aste, hemical aste,
pressurized containers and radioactive waste (Jonkhans, 1998).
The Ministry of Health has developed tools for implementation according to the
principles of ISO 14 000. In 1998, preliminary training on clinical waste management
was conducted for 25 doctors, nurses and for 35 cleaners from the hospitals of Gaza.
The training aimed at segregation, waste handling and safety. During implementation of
the guidelines an additional training program is envisaged making use of the
experiences of the preliminary training. The Quality Improvement Project provides
budget for human resources, but not for collection and segregation equipment. This will
have to be paid for by the hospitals and clinics themselves, which will almost certainly
become a problem in the implementation phase.
Agricultural Hazardous Waste
The intensive agriculture relies heavily on the use of fertilizers and pesticides. Severe
misuse and uncontrolled use of pesticides and fertilizers is reported in the Gaza Strip
(Safi, 2001). It thus constitutes a potential threat to the local population, to consumers of
the agricultural produce originating from the area, and to the environment (Safi, 2001).
These data are the result of questionnaires that were distributed from 1995 to 1999
among farmers and from data of the Ministry of Agriculture about pesticide use. The
lower quantity of pesticides for 2000 is due to the closure of the Gaza Strip since
September 2000. According to Safi (2001) Hazardous waste generated by agriculture
consists of:

1. Empty pesticide containers.

2. Excess product and excess mixture

3. Rinse waste from containers and application equipment
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4. Material generated from clean up of spills and leaks

5. Contaminated greenhouse plastics
However, from all the above-mentioned sources, the generation of hazardous waste
increases in the Gaza Strip. Without proper management of the hazardous waste
streams, this growth will result in risks of increasing magnitude (Tesink, 1994).

Hazardous Waste Generation

To install a hazardous waste management system it is required that information is
available about quantities and character of the hazardous waste, which is generated.
Obtaining reliable information about these issues however proves to be very difficult. In
many situations, only rough estimations of the generated hazardous waste can be made.
A first indication about national annual production of hazardous wastes can be
calculated using the relation with the gross domestic product (GDP) in US$ (Batstone et

al, 1989):

* High developed countries: 10,000 tonnes per billion GDP
*  Countries with mature industry: 5,000 tonnes per billion GDP
* Newly industrialized countries: 2,000 tonnes per billion GDP
* Developing countries: 1,000 tonnes per billion GDP
In Europe, in 1998, industrial waste generation ranged from 0.3 to 1.0 tones/person
/year, with the highest levels in high income industrialized countries like Germany and
lower levels in poor countries like Portugal. From 1%to 3% of industrial wastes
produced were considered hazardous (Whiting and Schwage, 1998)
The average of solid waste, which is generated from super specialty hospital, is about
360kg per day. This gives about 1 — 1.4 kg per bed in 300 bed capacity hospital. Out of
this waste, around 15.42 percent are infectious and the remaining is not infectious. The

combined waste consists of 91.67 % flammable and the rest is not flammable matter.
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The waste on an average contains about 37.6 percent moisture with a density of 627.5kg
per cubic meter (Manohar and Kotaiah, 1997).

In many desk studies the amounts of hazardous waste are estimated by multiplying the
number of employees in a particular industrial sector or institute or inhabitants when it
concerns domestic hazardous waste by a standard load factor. Experience with detailed
waste surveys however has shown wide variations in waste per employee figures, even
within narrowly defined sectors (Batstone et al, 1989). Therefore these types of studies
only give a global idea about the generation of hazardous waste. If more reliable figures
are necessary for instance to install a hazardous waste management system, or to draw
up national regulations, more detailed and comprehensive surveys are required. For the
Gaza Strip, which may fit in the category of developing countries, this would imply
a yearly production of hazardous waste of about 2000 tones. According to Ministry of
Health the GDP of the Gaza Strip was 1484 US$ in 2000 (MOH, 2001) .

A research study was done in 1994 on the composition of the municipal waste from
Gaza (Disselkoen, 1994). A total of 60 randorﬁly collected samples were separated and
the different fractions were weighed. The percentage of domestic hazardous waste
within total waste was calculated at 0.3% by weight. An amount of 360 MT hazardous
waste per year from households was the consequent estimation in 1994. This amount
was assumed to be equivalent with a volume of approximately 480 m3/y in compacted
condition. The Health and Environment Department of the Municipality of Gaza
estimated the amount of medical waste in 1994 at 750 m3/y. For industrial and
agricultural hazardous waste together the estimation of 1994 was also 750 m3/y. So the
estimation for the total production in 1994 was approximately 2 000 m3/y. Because the
relation between weight and volume of the waste in Gaza was still unclear, there was no

reliable estimation of the weight of the hazardous waste at that time. The figures of
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1994 were used for the design of the disposal facility at the landfill (Tesink, 1994). For
this purpose, the volume of the waste (after compaction) is important. The above figures
for the volume refer to the compacted situation. When a complete hazardous waste
system is developed however, information about volume and weight are both required
for the design of the collection and transport system. Therefore it is important to collect
also information about the mass weight in uncompacted condition, which represents the
hazardous waste at the stage of collection (El-Fadel et al, 1997).

In 1994 data on hazardous waste generation were still mainly based on above type of
estimations. Because of lack of information, there was no real alternative. From 1993
onward, it became clear from observations that the amounts of hazardous waste from
hospitals and industry were increasing gradually. For this reason there was a growing
concern about hazardous waste within the Health and Environment Department and
during the years between 1993 and 1998 several attempts were undertaken to geta
better knowledge about hazardous waste production. The improving insight in the
hazardous waste generation is reflected in the following.

From the improved figures of 1998 an update can be made for 2001. Between 1987 and
1996 the average growth of the population of Gaza City was 5.2 % (Disselkoen, 1997).
When this average growth is assumed to be valid also for the period from 1998 till 2001
the number of inhabitants within the service area in 2001 can be estimated at 395 800.
From the statistics, which were set up by the Health and Environment Department of
Gaza City, the amount of collected waste can be monitored on a monthly basis. The
statistics are based on the weighing of all waste trucks that arrive at the landfill before
and after disposal of their collected waste. On the basis of the figures from October
1999 till March 2001 it can be calculated that the average daily collected amount of

waste is 389 MT (Health and Environment Dept., 2001).
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Environmental Health Risks

People living and working in the vicinity of hazardous waste processing and disposal
facilities also are exposed to environmental health and accident risks. These risks relate
to the emissions from the hazardous solid waste, the pollution control measures used to
manage these emissions; these emissions are still largely unmanaged in most developing
countries. Pollution control costs money to safe design standards requires commitments
to construction and operation supervision.

According to aquifer contamination by leachate of hazardous waste. Groundwater
samples collected from hazardous waste sites throughout the USA showed that 50%
were contaminated with high levels of trichlorethylene, with average concentrations of
about 2000 pg/l compared to a drinking water standard of Sug/l (Lee and Jones, 1994).
A study in the USA (1990) examined mutagencity for a solid waste incinerator and two
medical waste incinerators. The results for the solid waste incinerator closely matched
the Japanese results for solid waste incinerators. The results indicate that the
completeness of combustion and the effectiveness of pollution control equipment more
significantly affect mutagenic potency, than by the nature of the material being burned.
The mutagenicity data from solid waste incinerators and medical waste incinerators
were comparable to industrial and utility boilers burning coal, wood and oil (Watts and
Lemieux 1992). Down gradient users of leachate contaminated groundwater's can
potentially be exposed to significant dissolved contaminant levels, but seldom do
disease microorganisms migrate far in most soils except sand due to ion exchange and
adsorption attenuation mechanisms. (Ware, 1980)

It is known from previous research studies that during the expansion of the landfill, the
design of individual cells evolved to the existing design, which comprises a double liner

system with a compound secondary liner (Eith et al, 1997). Collection of leachate and
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leak detection flows is found as the foundations for comparison of the overall
performance of the different cell designs (Giardino et al, 1997). Hazardous chemicals
are increasingly being used and released. This happens in agriculture (pesticides), in
industry (heavy metals and toxic compounds) in commerce and by households. In 1995
and 1996 the Environmental Planning Directorate of the Ministry of Planning and
International Co-operation carried out a pilot study to assess the impact of the
increasing use and disposal of hazardous substances in Gaza on ground water quality.
Samples were taken from wells, which were expected to be polluted. Analyses showed
though minor traces of organic contamination and heavy metals (MOPIC, 1996).

Health and Injuries: Occupational Health Risks

Throughout the world, workers, waste pickers and the target who deal with hazardous
waste are exposed to occupational health and accident risks related to the content of the
materials are handling, emissions from those materials, and the equipment being used. In
high-income countries, these risks are being managed to minimise the incidence of
disease and injury. Because of the inadequate understanding of the magnitude of the
problem and poor financial resources, the risks are still largely unmanaged in most
developing countries (Coat, 1994). To protect the workers and waste pickers, that costs
money, in poor countries like Palestine characterised by inadequate waste collection,
disposal that is still by open dumping, workers without health benefits or job security, so
such costs still need external assistance either financial or experiences (Sauer et al, 2001).
Uncontrolled hazardous waste sites are very dangerous for public health as well as the
environment everywhere. The high percentage of sites with completed exposure
pathways and the toxicity potential of substances in these pathways indicate that
uncontrolled hazardous waste sites are a major environment threat to human health

(Johnson and Derossa 1997). Solid waste disposal sites in developing countries
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typically receive both general municipal waste and hazardous medical and industrial
wastes. No data could be found on whether there is any increased cancer incidence
associated with these sites. Data from hazardous waste sites in the USA indicates that
there were at least 30 priority pollutants that were present at a significant number of
hazardous waste sites and that had completed exposure pathways from the source of
contamination to the receptor population (Johnson and Derossa, 1997).

To complicate the exposure risk to workers and waste pickers, their personal hygiene is
often inadequate. Washing facilities are not typically provided for these people to use at
the work place, inadequate education on hygiene and health practices. A Study by USA
Agency for International Development indicates that cost-effective investment in
sanitation requires hygiene promotion and education to achieve successful mortality and
morbidity reductions (Varley and Bendahmane, 1997).

Effects of solid waste handling is that the dirty nature of the work de-motivates people
about their hygiene (Cointreau, 2000). Dumpsite waste pickers in Nepal, revealed that
73% did not use soup to wash their hands, 88% didn't use soup to wash their feet, and
more than 65% didn't change their clothes daily, about 18% regularly waited more than
a week between bathes and changing clothes (G7Z, 1996). In wash picking families in
India, women reported preparing meals immediately after returning home from waste
picking, without bath. Most women pickers bathed only once a week. Since these
women know they will become as dirty during the next day of work, they say they are
not motivated to clean at the end of each day (Huisman, 1994).

At the Bombay, India open dumpsites, 95 solid waste workers were surveyed and
examined. Of all landfill workers surveyed, 80% had eye problems, 73% had respiratory
ailments, 51% had gastrointestinal problems, 40% had skin infections and 22% had

orthopedic problems (Konnoth, 1994). Based on clinical examination, 90% had
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decreased visual acuity and most workers complained of eye burning, redness and
watering (Konnoth, 1994). At Metro Manila's main open dump, in 1981, 750 waste
pickers studied revealed 40% had shin diseases and 70% had upper respiratory diseases
(Adan et al, 1982).

A comparative study of waste pickers working at calcutta's dump in the 1980's and
nearby farmers who use organic solid waste as fertilizer, showed that picker's reported
higher prevalence of respiratory diseases (pickers 71% vs. farmers 34%), diarrhea
(pickers 55% vs. farmers 28%) and protozoa, helminthic infestation (32% vs. 12%)
(Nath, 1995).

Moreover, the review of literature in 1998 of various studies in the USA indicated that
women living near municipal waste disposal sites showed increased risk of infants with
birth defects such eye/ear anomalies, chromosome anomalies, heart problem, neural
tube defects. Thus, these sites may have received hazardous waste mixed with the non-
hazardous wastes (Croen, 1998). Additionally, significantly elevated level of cadmium
in blood was found in paper sorters and hazardous solid waste handlers (Poulsen and
Midtgard 1996). Mercury was elevated in blood only among paper sorters (Poulsen and
Brum 1995). High blood lead levels (mean of 28 pg/dl) are reported for child waste
pickers in Metro Manila (Torres et al, 1991). More than 70% of children working at
Metro Manila's largest dumpsite had blood lead levels exceeding WHO's guideline of
20 pg/dl , also the average blood lead levels of children in a Metro Manila slum
removed from the zone of influence of the dumpsite were significantly lower, at 11
pg/dl (Torres et al, 1991). Thus for blood lead to be at the reported levels, air
contamination is the most probable explanation. This is likely due to open burning of
solid wastes that typically contain lead in batteries, paints, soldered cans, ceramics,

glass, and electronics (Reinhart, 1993). For comparative purposes, it is worthwhile to
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note that blood lead levels were examined in 104 urban children in Mexico city between
1987 and 1993 and that the overall geometric mean blood lead level was 9.6, despite the
city's well known urban air pollution problem (Rothenberg et al, 1998).

Incinerators discharge heavy metals (Mercury, Lead, Cadmium, and Arsenic) in various
forms (Coat, 1994). Incinerator workers are required to clean particulate monthly from
the electrostatic precipitator system for control of stack emissions (WHO, 1999).
Significantly lower blood lead levels were found in workers reporting that they
consistently wore respiratory protection during cleaning of the precipitators (Malkin and
Brandt 1992). Chlorinated and brominated dioxins and furans are considered among the
most hazardous substances created during incineration (Reimann, 1992).

A national commission in Germany from 1985-90 measured dioxin and furan
concentrations under various operating conditions in 15 incineration units, with the
findings that these emissions could be limited by continuously controlling and operating
conditions, but still always require flue gas pollution control to reach acceptable
emission standards (Johnke and Stelzner, 1992).

In high-income countries, the high concern of infectious medical waste is the
transmission of HIV, which cause AIDS, or hepatitis viruses, through injuries caused by
syringe needles with contaminated blood, those most at risk are health care workers.
The USA reported 31 health care workers who were infected with HIV by contaminated
puncture wounds, but none in housekeeping workers. The risk of HIV infection after
puncture has been estimated to be about 0.3% (WHO, 1995). The risk of hepatitis B
virus infection from a comparable injury was estimated to be at least 10 times higher
(WHO, 1995).

In most developing countries, infectious wastes are still mixed with general solid waste

for collection. Waste pickers, many of whom are children, at the dumpsites commonly
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segregate and recycle the disposable syringes and cotton bandages, despite the obvious
contamination from the blood and other human fluids visible on these wastes. When
queried, they are commonly unaware of the health risks associated with these materials
(Coggon et al, 1993).

Waste collection injuries, considered one among important issues as demonstrated in
1995, the relative risk for an occupational accident among Denmark's waste collectors
was about 5.6, compared to total work force. From 1989 to 1992, the number of
occupational accidents in the Danish waste collection activity was 95 per 1,000 workers
per year, compared to only 17 per 1,000 nationally for all workers (Poulsen and Brum
1995). A Brazilian study found that the legs were the most injured part of the body
during waste collection, followed by the arms (Poulsen and Midtgard 1996).
Consideration of background exposures in the management of HW recommends
a new approach to risk assessment and risk management related to toxic waste sites.
Under this new approach, which called public health risk assessment, chemical
substances would be classified into a level of concern based on the potential health risks
associated with typical national and regional background exposures. Problems can be
foreseen with this approach; the key advantage is that resources would be allocated to
reduce the most important sources of human exposure (Smith et al, 1996).

The Cairo waste picking community had an infant mortality rate of about 240 deaths per
1000 live births compared to only 98 per 1000 nationally (Zabbaleen Environmental
and Development Program, 1996). The major causes of infant death were neo-natal
tetanus, diarrhea, respiratory infection and measles, with tetanus causing roughly 50%
of neonatal deaths, and after improving the working conditions, basic sanitation,
education, and birthing assistance, the infant mortality reduced to 117 per 1000 live

births (Zabbaleen Environmental and Development Program, 1996).
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A Study conducted in Nuseirat Municipality and local community committees to
initiating educational health activities that would raise the awareness about the
environmental health issues. The prevalence of parasites among study population was
(29.8%) and diarrhea was (13.7%) while skin diseases was (16%). The prevalence of
previous disease which was more found in ages up to 4 years reflects the hygienic and

environmental issues. (Abu Mourad, 2001)

Hazardous waste management

To cope with the risk of hazardous wastes, a control system is imperative. Such a
system should have five vital components (Batstone et al, 1989):

1- Legislation and regulations

2- Implementation and enforcement procedures

3- Facilities for hazardous waste treatment and disposal

4- Training schemes for enforcement officers and plant operators

5- Public awareness and educational programs

In Gaza, no one of these five components is completely applied. Environmentally
secure disposal facilities have been realized by the Municipality of Gaza at the
municipal landfill in the form of a fully isolated hazardous waste section (Disselkoen,

1998).

Legislative aspects

The Organization for Economic Co-operation and Development (OECD) decided in
1994 that the exports of hazardous wastes from OECD to non-OECD states for final
disposal would be prohibited immediately. All trans-boundary movements had to be
phased out by the end of 1997 (Conference of Paris, 1994). Earlier than the OECD, in
1989, the Basel Convention was signed. The Convention was also designed to control

the export of hazardous wastes. The Convention lists the hazardous wastes, which have
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to be controlled (Environmental Law Institute, 1996). The listings of Basel would be a
solid basis for the future definitions that have to be elaborated in the Palestinian
Environmental Law. The Basel Convention places an obligation on the parties to
manage the allowed transboundary movements of waste in an environmentally sound
manner. The Convention also requires from parties to take appropriate national
measures towards minimization, pollution prevention and environmentally sound
management of hazardous wastes. Further parties must provide adequate disposal
facilities (Convention of Basel, 1989).

Seen this international attention for hazardous waste, it would be desirable for the
sustainable development of Palestine, if future legislation and hazardous waste
management would be such that Palestine could also be amongst the countries that
apply above international agreements (Environmental Resources Management, 1999).
The Palestinian National Authority has established a framework for legislation on
hazardous waste, but, as pointed out above, detailed legislation on hazardous waste,
which would enable policy enforcement, is still lacking (Ministry of Environmental
affairs, 1999).

In July 1999 the Palestinian Environmental Law was enacted (Ministry of
Environmental Affairs,1999). This law states that producers of hazardous waste must
comply with orders and directives of the Ministry of Environmental Affairs and the
competent agency, which in this case is the Health and Environment Department of the
Municipality of Gaza. In May 2001, during the drafting of this review, these orders and
directives were not yet elaborated.

The law furthermore states that the Ministry of Environmental Affairs will define a list
of hazardous wastes, which are to be considered under the law. As described above,

these definitions of hazardous waste are not available yet. Hence in May 2001 the
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environmental law of Palestine was not yet operative where hazardous waste is
concerned. That means that policy enforcement is not an applicable instrument yet. It is
seen as the highest priority that legislation on hazardous waste becomes operational,
because it is evident that without proper legislation and enforcement, there will be no
adequate hazardous waste management in Gaza except few initiatives in some
organizations (Sauer et al, 2001).

In April 2000 the Palestinian Environmental Assessment Policy was established. This
Policy states amongst others that the construction of hazardous waste disposal sites
requires an Environmental Impact Assessment (Ministry of Environmental Affairs,
2000). The Policy furthermore gives the procedure for such an assessment. This means
that actually an environmental impact assessment would have been required for the
hazardous waste section, which was constructed at the landfill site of Gaza City. Such
an assessment however should have been made before construction of the hazardous
waste section, but at that time the Palestinian Environmental Assessment Policy was not
yet established. An Environmental Impact Study focusing on alternatives for the
location of the hazardous waste section and groundwater quality was made in 1994
before commencement of construction of the hazardous waste section in 1998 (IHE,
1994). An additional round of surveys was done, regarded the basis for the development
of the hazardous waste disposal facility, although up to present legal standards, such a
study would be insufficient. Reason for this being the fact that development of the
hazardous waste section began before legislation was available. For future main
developments however and Environmental Impact Assessment will be imperative. This
might be the case when for instance a central incineration unit would be implemented in

the hazardous waste management system (Vrins, 1995).
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Implementation Aspects

Environmental policy and the reduction of HW started in 1976 by Environmental
Protection Agency (EPA). In 1984 it was encompassed in Hazardous and Solid Waste
Amendments (HSWA) by the congress. The foundation of HSWA was Land Disposal
Restriction (LDRs). The approach forbids the land disposal of untreated HW. Both of
the attitudes of LDRs and waste management prices have significant negative effects on
generation level. At the individual generator level, the results of the analysis, exhibits
the presence of large industry and rigid effects, announcing that the reply to public may
show significant difference (Peretz et al, 1997)

More attention was thought to be necessary for the reduction of the disposal of
hazardous wastes into the environment. As a result the first ideas about a hazardous
waste management system were born. It was also recommended that a priority list of
hazardous chemicals would be elaborated. To implement hazardous waste management,
separation of the hazardous fractions from the rest of the waste is imperative (Tesink,
1996). Chemical inventory control program for mixed and hazardous waste facilities at
Savannah River Site controlling chemicals in stored normal or hazardous waste. A
specific threshold ratio can be determined and the chemicals above this threshold ratio
are included in the program. The others, which are below this level, will be dealing with
according to the low of the State. The facilities will be managed according to the
process safety management principles (Ades,m and Vinceet,A 1997).

Chemical fixation increases options for hazardous waste treatment. The disposal of
hazardous waste on or in the land is not acceptable so far. This land disposal limitation
demands that all specifications of the listed HW have to be treated before disposing
according to specific standards, which define technologies and concentration limits.

Without these standard limits it is forbidden to dispose HW in or on the land
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(Indelicato, G. and Tipton, G. 1996). In 1993, industrial and medical waste surveys
conducted in 21 countries of Latin America showed more than 30% of the industrial
wastes were inappropriately discharged to open dumps and controlled landfills.
Hazardous medical waste was being co-disposed with general municipal solid waste in
open dumps, seldom in sanitary landfills (Konnoth, 1994). The possibility to separately
collect hazardous wastes differs and is dependent upon the source. The separation of
industrial, medical and agricultural waste for instance is relative simple, but the
separation of domestic hazardous wastes usually takes much more effort and requires a
high level of environmental awareness. Once separated, hazardous waste should be
collected transported, processed and disposed of using specially designed hazardous
waste equipment and facilities (Vrins, 1998). Waste disposal systems, in high income
countries, essentially all collected wastes go to safe sanitary landfill, composting,
material recovery and incineration facilities that are designed and operated to meet
environmental protection standards. In these countries, hazardous wastes are handled
separately from municipal solid waste. In 1998, landfilling in the USA accounted for
55.4% of the nation's municipal solid waste disposal, incineration and materials
recovery, and composting shared the remaining 44.6% (USEPA, 1998). These systems
minimize environmental and health risks associated with hazardous waste.

A strategy for reducing the risks of hazardo‘us medical wastes should focus on
recognizing the risks as spread of particular diseases, developing a comprehensive plan
to involve all related manpower who deal with medical wastes and training courses to
all population who deal with hazardous wastes. The focus also should consider
planning for equipment and tools related to hazardous medical waste, co-coordinating
with other organizations in term of second collection, transfer, treatment and final

disposal (El khodary, 1997). To minimize the risk of waste management and disposal
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practices, and to create a financial incentive to reduce the generation of hazardous waste
requiring management, EPA disseminated "command and control" regulation for
defining, tracking, storing, transporting, treating, recycling and disposing of hazardous

waste (Greenblot, 1996).
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Chapter (3)
Methodology

This chapter explores the methodology utilized in this research. The chapter provides
information about the research design, target population, sample and sampling,
instrumentation and the process of data collection. Issues of scientific rigor such as
validity were explicitly demonstrated. The chapter also addresses issues of ethical
concerns, eligibility criteria and piloting process. Clarification was provided regarding

data analysis and procedure followed to achieve that.

Study Design

Based on epidemiological perspectives, the type of this study is a quantitative cross-
sectional study. This design was selected because of its advantages such as, it is
economical in saving time and money and it is used for evaluative studies, this was
emphasized in the following literature. It has been selected because it is useful for
descriptive, correctional, interpretative and evaluative purposes (Burns and Grove,
1997). Cross-sectional studies are generally carried out in a population at a point of time
or over a short period. Cross-sectional studies usually are quick (snap-shot) and
economical (Polit and Hungler, 1999). Cause and effect are being examined at the same
point of time. It may give some insight and understanding of the association between

the cause and the effect (Coggon et al, 1993).

Method of Study

A self-administered questionnaire was elected for its advantages, such as wide coverage
(Bell, 1993), generalisability, saving time (Holloway and Wheeler, 1996), enhancing

confidentiality, supporting internal and external validity, facilitating analysis, saving

resources and limiting researcher’s effect on the study (Polit and Hungler, 1999).
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In other words, a self-administrated questionnaires were used for its various advantages.
This was significant as according to the researcher’s background of being the Director
of Health and Environment Department in Gaza Municipality, he has a direct contact
with most industries and subjects in the study.

Period of Study

The study started on the first of February 2001, when the researcher started by seeking
ethical approval and setting up the administrative procedures and so on. Data collection
started soon after the ethical approval was obtained. Questionnaire forms were made
available and data collection continued until the mid of June 2001, then continued by
data analyses and writing results and discussion followed by conclusion and

recommendations. The study was ready in the middle of November 2001

Study Location

The study was carried out in certain selected health centers (El-Shifa Hospital, 4
Governmental and UNRWA Clinics) (Annex 2) and 10 different industrial factories in

the Gaza Strip (Annex 3) which were dealing with the industrial hazardous wastes at the

time of study.

Study Population

The study population consists of subjects who had contact with medical wastes and or
were dealing with the hazardous industrial wastes at the time of the study.

Inclusion Criteria

The subjects who were eligible in this study all employees who were working in the
selected study sites and have certain contact with hazardous wastes.

Exclusion Criteria

All employees who have no contact or any deal with hazardous wastes as secretaries,
personnel in rehabilitation centers and school of nursing. Illiterate subjects were
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excluded from the study and other literate ones substituted them. The substitution was

done by random choosing of the next subjects.
Sample Size

All employees who were dealing with the industrial wastes were included. It is worth
mentioning that the industries in the Gaza Strip are considered a small-scale industry
with around twenty employees in each factory therefore all of them were included in
this study. In contrast, at El-Shifa Hospital, the largest health institution in the Gaza
Strip with more than 1000 employees, 200 subjects were randomly selected (20% of the
total employees). However, from the four clinics, 120 subjects were randomly selected
(50% of the total employees).

Sample Method

The study population was selected through a systematic random sample to ensure a
representative sample of all employees who were dealing with hazardous wastes. A list
of employees’ names for each institution was prepared and then a sample was chosen.
In other words, 200 questionnaires were distributed in El-Shifa Hospital, 120 distributed
in clinics and 210 questionnaire forms were distributed in factories.

Questionnaire Design

According to the review of literature related to the concern issue, after asking HW
experts who deal with the subject and different levels of employees who have contact
with HW, a self-administrated, self-designed questionnaire was developed with closed
and open-ended questions (Annex 4). The questionnaire was designed in the Arabic
Language, as most the target population were unfamiliar with the English Language.
Unnecessary personal data, leading, complex and duplicated questions were avoided. In
each questionnaire, an explanatory letter was attached to cover some ethical

considerations and to facilitate questionnaire filling (Annex 5).
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The questionnaire included several areas of questions such as demographic data
(category of the organization, age, gender, marital status, education levels, occupations
and so on) and managerial issues such as the existence of HW management,
management plan, presence of special team for HW, legislations and co-ordination with
others in relation to the concerned issue. Additionally, it included questions related to
knowledge about the HW, types, separations, collections, risks and so on.
Questions were arranged in a logical sequence to facilitate filling the questionnaire
(Bell, 1997). V arialﬂes such as age, year of experience, collection/transfer per day and
so on were left open in order to be categorized later on in the analysis. In other words,
they were categorized according to the findings.
A draft questionnaire was designed with the help of supervisor and advisor. This draft
was discussed with a group of environmental specialists. They induced some changes.
Some changes were also made after the pilot study to clarify confusion and ambiguity
reported by the pilot study subjects.
Ethical Matter
A formal approval to conduct the study in governmental hospital and primary health
care clinics were taken from the director general of the Ministry of Health, Director of
Health at the UNRWA and the owners of the concerned factories to conduct the study.
The following ethical consideration were dealt with:

* Every subject was given an explanatory form about the study. This form

included: The purpose of the research, funding, confidentiality of

information, and findings and so on.

¢ Guarantees of anonymity and confidentiality were given and maintained.
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e An official letter of request was sent to each institution either health or
industries in the Gaza Strip to obtain approval for subjects participation in

the study.

Instrument Validity

The validity of an instrument is a determination of the extent to which the instrument
reflects the abstract construct being examined. Messick (1989), defined the validity of
an instrument as: "An integrated evaluative judgement of the degree to which empirical
evidence and theoretical rational support the adequacy and appropriateness of
inferences and actions based on test scores or other models of measurement" (Messick,
1989, p. 143). To accumulate evidence of validity, two types of validity were utilized in
this study; face validity and Content Related Validity as presented in the coming
paragraphs:

Face walidity relates to the suitability, layout, appearance and arrangement of the
questionnaire and assessed by independent evaluators who suggested useful remarks.
By the end, the questionnaire was produced by a professional attractive manner.

Content related validity examines the extent to which the method of measurement
includes all the major elements relevant to the construct being measured (Messick,
1989; Burns and Grove, 1997). This evidence is usually obtained from three sources:
the literature, representatives of the relevant populations and content experts. The
domain of this study was determined and developed through a concept analysis and an
extensive review of the literature.

Six experienced researchers were chosen to evaluate the initial research instrument.
Specific instructions were given to them, such as conceptual definitions, operational
definitions, numerical scales and so on. The CVI developed by Waltz and Bausell

(1981) was adopted as an instrument that determines the validity of the items provided
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in the questionnaire. Using this instrument, experts rated the content relevance of each
item using a 4-point rating scale. The following scale has been adopted: 1=not relevant
item and should be omitted; 2=not relevant unless major change are introduced; 3=
relevant but needs minor modifications; 4=very relevant and succinct (Waltz and
Bausell, 1981; Burns and Grove, 1997).

Six experts rated the content relevance of each item. Experts' panel discussion took
place and at least four out of six (experts) had to agreed on each item. Many items were

added, modified or deleted. The experts’ panel discussion took about 2 hours.

Pilot Study

A pilot study was conducted before the start of data collection, to test recruitment
response rate, size of effect, validity and suitability of questionnaire as well as areas of
ambiguity before the long expensive study started so that remodeling and reforming
could tack place (Burns and Grove, 1997). Twenty forms were distributed in the
different study fields, (health and industry). The chosen employees were invited to
participate in the piloting process so they received an explanation about study and had
been asked to complete the questionnaires. Some of them asked question about the
explanation of certain terms. By the end, discussion with study sample about the
meaning of question took place to ensure the validity and reliability of the
questionnaire. By the end of the pilot study, some changes were introduced, some were
cancelled and the final form of the questionnaire was produced.

Data Collection

Data was collected quantitatively. Collection of data from the study population in the
field took about two months. Arrangements started by conducting the ethical matters

and the administrative arrangement with the institutions. Meetings were arranged

between the researcher and the head of sections and departments at the concerned
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organizations to explain the purpose, importance and procedure of the study and so on.
It has been started with the industrial field by firstly visiting all the selected factories in
the Gaza Strip. The questionnaire has been explained to the owners or managers of the
different factories and they were provided with the ethical form and the questionnaire.
In the second visit, the forms were distributed to the target population according to a
pre-determined plan. After a couple of days, the filled questionnaires were collected.
That means each factory was visited at least three times. However, the average time for
filling a questionnaire was about 15 minutes. The process of data collection from the
industrial areas took around 40 days. At El-Shifa Hospital, the questionnaires were
distributed to the different wards, and the process of data collection was achieved within
two weeks. Regarding health clinics, the needed data were collected within 3 weeks.

Response Rate

The response rate for all the study population was 84.9%. The hospital response rate

was 80%, the clinics were 88.3% and the industrial field response was 87.6%.

Limitations of the Study

The researcher’s background enabled him to have the least possible obstacles in this
study. Organizations offered help including supportive services and access to the study
population. This might aid in explaining the high response rate, 84.9%, in this study.
However, the following constraints have been reported:

The bad general situation resulted from the political and economic problems especially
at the time of distributing the questionnaire, made some obstacles in collecting the
needed data.

The incompetence of the health information system at some levels in the Ministry of

Health and Ministry of Industry in the Gaza Strip contributed to complicating the work.
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There were differences between registries and actual findings relating the place of work
and job title.

Weak reporting in most organizations which were dealing with hazardous waste.

The limitations of this study are those common in cross-sectional surveys. Cross-
sectional studies (snap-shot) evaluate the situation at a particular time, while this issue
could be influenced by time and circumstances. Using research designs with
longitudinal methods of data collection might also elicit more accurate information.

The data collected, especially quantitative data, was solely reliant on self-report
instruments.  Self-report surveys may be inaccurate because participants are sometimes
unwilling to describe accurately their experiences, attitudes or feelings (Burns and
Grove, 1997).

The questionnaire’s questions are more vulnerable to changes in wording, emphasis and
sequence than are questions about facts.

Other difficulties arise associated with field studies, including problems of ambiguity
and bias. Relative to experimental and quasi-experimental research, such studies reduce
the ability to determine causal relationships (Polit and Hungler, 1999).

The study considered certain localities therefore generalisability is therefore reduced.
Thus, to extend the generalisability of this study, future comparative research could
perhaps focus on samples from other places in Palestine.

The surveyed questionnaires also inherit another limitation related to the fact that it
forces the participant to give opinions in regard to certain given statements. There
could be other factors that affect the studied issue but not mentioned in the
questionnaire.

An unanswered question remains as to the status of the sample population is non-

respondents. It is possible that non-respondents are extremely critical in this respect.
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Other limitations included limited time available, limited resources, such as educational

materials, journals and books and lack of logistic facilities.

Data Coding and Data Entry

Questionnaires were numerically coded to enter the data systematically and efficiently.
Data was entered using SPSS "Statistical Package for Social Sciences” My advisors
were consulted for guidance. Filled questionnaires have been entered after over viewing
them and excluding the incomplete and inaccurately filled ones. Data cleaning was
carried out through double check both manually and through using the computer.

Statistical Analysis

Quantitative statistical analysis for questionnaires were done using SPSS as follows:

e Defining and coding of variables.

e Entering data to an entry model

¢ Cleaning data

¢ Frequency tables for all study variables

e Re-coding of data

e Computing variables, which could reflect a construct such as the concept of
knowledge about HW and management of HW.

e Cross tabulation of results.

o The statistical tests of significance were variant and various tests were used
depending on the nature of data such as Chi square, ANOVA and t-test. The

results were accepted as statistically significant when the P value was less

than 5% (P <0.05).
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Chapter (4)
Results

The sources of results were the self-administrated questionnaires distributed to the total
study populations. Four hundred fifty usable questionnaires were analyzed and
provided the findings presented in this chapter. However, it was started by presenting
some information about the characteristics of the study population, description of HWM
and knowledge level among participants in this regard. Later on, the findings of
statistical procedures that clarify the nature of the relationships between HW and other
variables were presented.

Knowledge, Attitude and Practices of Study Population towards HWM.

Characteristics of the Study Population
Table (1) Summary of the main characteristics of the study population

No. Percent Total
Variable
Category of the Hospital 160 35.6 450
organization Clinic 106 23.6
Factory 184 40.8
Gender (total population) | Male 359 79.8 450
Female 91 20.2
Gender (health) Male 182 68.4 266
Female 84 31.6
Gender (industry) Male 177 96.2 184
Female 7 3.8
Age <35 years 258 60.3 428
36-44 years 103 24.1
>45 years 67 15.6
Education level (health) Primary 2 8 266
Preparatory 11 4.1
Secondary 41 15.4
Academic 184 69.2
Others 28 10.5
Education level (industry) | Primary 2] 11.4 184
Preparatory 47 23.5
Secondary 68 37
Academic d 239
Others 4 22
Longevity of service <5 225 §1.3 439
6-10 98 22.3
>11 116 26.4

47




As shown in table 1, most of study populations (79.8%) were male and the lowest
percentage were female workers especially in the industrial field (3.8%). However,
females in health organizations represented 31.6%. The highest age group of the study
population was less than 35 years old (60.3%) and the mean age of study populations
was 34.8 years (SD 9.5).

Regarding the educational level, there were obvious variations among the study
participants. As shown in table (1), in health organizations, the academic education
represented 69.2% while in industry, it represented 23.9%. Contrary to that, the
primary level in health organizations represented 8% while in industry it represented
11.4%. The workers with secondary level education represented 37% in industry while
they represented 15.4% in health organizations.

It seems that most participants had short period of experience. The employees who
worked less than five years in the same place were represented the majority (51.3%). In
contrast, employees who worked more than eleven years represented 26.4%. Whilst,
the average years of work in health organizations was 8.83 (SD 6.9), the mean for

industrial workers was 5.4 years with (SD 5.9).

48




(Graph 1a): Distriburion ofRespondent Health Occupation

Workers and Doctors

Nurses and parmedics
46%

(Graph 1b): Distribution of Respondent Industrial Occupation

Engineers and
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As shown in (Graph la), the nursing occupation represented the highest percentage
among health personnel (46%), while doctors represent the lowest percentage (24%). In
comparison, the highest category in industry was workers and technical workers, which

represented 41% and 33% respectively (Graph 1b).

Distribution of the Study Population by their Awareness and Relation to HWM
Table 2: Distribution of the study population by their awareness about HWM

Variable No. | % Total
Presence of HWM Yes 249 | 55.5 | 449

No 163 | 36.3

Lack of knowledge 37 8.2
Presence of legislation Yes 186 | 41.4 | 449

No 164 | 36.5

Lack of knowledge 99 22.0
Coordination with others Yes 247 | 55.1 | 448

No 76 17.0

Lack of knowledge 125 1219
Knowledge about HW Yes 346 | 76.9 | 450

No 104 | 23.1
Evaluation of HWM Excellent 34 7.6 | 449

Very good 86 192

Good 151 ]33.6

Acceptable 141 | 314

Unacceptable 37 8.2

Total respondent (450), Missing numbers was referring to people who didn't answer the questionnaire.

Whilst about half of the subjects reported the presence of HWM in their organizations,
nearly one third (36.3%) reported the lack of HWM. However the rest said that they
don’t know anything about this subject. This result reflects the weakness of the
managerial issues related to HW. Similarly, legislation, which is considered as a
cornerstone of HWM because its absence leads to mismanagement of HW and that, will
increase the risks to public health as well as to the environment. Congruently, as shown
in table 2, about 41.4% of the study population knew that there were legislations in their
organizations. In contrast, 36.5% of them reported the absence of legislations while
22% mentioned that they don’t know about the presence of legislations in their

organizations. Regarding the coordination with other organizations, almost more than
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half of the study population perceived their organizations as being coordinating with
others in this field. Around 27%, had no idea about that and the rest reported the lack of
coordination in this regard (17%). However, such result reveals the weakness of the
coordination between organizations in this regard. The majority of the study population
(76.9%) reported their awareness and familiarities of HWM. A considerable number of
participants (23.1%) reported their lack of knowledge in this regard. In response to the
evaluated question, the majority of respondents indicated that HWM is good (33.6%)
and acceptable (31.4%) in their organizations. Nevertheless, few respondents perceived
HWM as exceptionally good (7.6%) or unacceptable (8.2%).

Table (3): Distribution of the Study Population in relation to HWM and improvements

No. | % Total

Variable
Separation of HW Continuously 173 | 463 | 374

Sometimes 107 | 28.6

Not absolutely 51 13.6

Lack of knowledge 43 11.5
Collection of HW Yes 352 | 78.2 | 450

No 49 10.9

Lack of knowledge 49 10.9
Improvement of HW services Yes 266 | 59.2 | 449

No 70 15.6

Lack of knowledge 113 | 252
Positive environmental impacts | Yes 322 | 71.6 | 450

No 53 11.8

Lack of knowledge 75 16.7
Presence of tools for HWM Yes 399 | 89.9 | 444

No 27 6.1

Lack of knowledge 18 4.1
Regular medical follow up Regularly 65 14.5 | 448

Some times 133 }29.7

Not Absolutely 250 | 55.8
Availability of preventive tools | Regularly 184 | 41.1 | 448

Sometimes 181 | 404

Not Absolutely 67 15.0

Lack of knowledge 16 3.6
Causes of absence of HW tools | Lack of funds 108 | 319 [339

Lack of workers | 96 28.3

awareness

Lack of policies 124 | 36.6

Others 11 32
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As shown in table 3, it has been started by the issue of separation of the HW, the most
important item in HWM. It is worth remembering that handling and disposal are
entirely depending on this issue. However, around half of the study population stated
that there was continuous separation of HW in their organizations while the rest
provided different answers. Participants who reported occasional separation
represented 28.6%. The remaining population reported the absence of separation
(13.6%) or their lack of knowledge about this issue (11.5%). This result could be
explained by the presence of sharps and needles, which are usually seriously considered
and carefully handled within the health organizations.

Congruent with that, was the process of collection of HW. The majority of participants
(78.2%) confirmed the presence of regular collection services in their organizations.
Nevertheless, the remaining responses were variant. Around 10% reported that there
was no collecting system in their organizations and the rest reported that they don’t
have information about this issue (10.9%). It is worthy noting that, after the departure
of the Israeli occupation, the PNA has given health and environment high priorities.
Meaning that, both donors and the Palestinian government have invested a lot of
resources in this field. Subsequently, the outcome of this study declared that 59.2% of
the study population pointed that they have noticed improvements in HW services. This
has been reflected on the high percentage (71.6%) of participants who perceived the
high levels of environmental benefits in their organizations. Inconsistently, 15.6%
reported that there was no improvement in the services and the rest (25.2%) don’t know
if there were improvements or not.

Regarding the presence of special tool items most of the study population (89.9%)
stated that there were special tools for dealing with HW in their organizations. In

contrast, few percent of people (6.1%) said that they did not have such tools and (4.1%)
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of subjects don’t have information about the issue. Moreover, the majority of
participants reported the availability of preventive tools (regularly and occasionally) in
their organizations (81.5%). The rest reported either the absence of such tools or their
lack of knowledge of this issue. Interestingly, the lack of availability of such tools has
been referred by participants to the lack of obligations, funds and/or lack of workers’
awareness. What makes things worse, is the lack of regular medical assessment, as
most of the study population said that there was no regular medical examination in their

organizations.
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Practice of Managerial Issues Related to HWM

Graph (2): Distribution of Managerial HW According to their Presence in the Study
Population

% of study population

Presence of Planning Stage Presence of Applying Team dealing  Coordination
Management Legislation legisiation with HW with Others
Basic criteria of HW management

(Graph2) shows that around half of the study population said that there was HWM in
their organizations while the rest confirmed that there was no management. 45.1%
mentioned that there were some planning to manage this issue moreover around 40%
mentioned that there was legislation to control the HWM but about 64% stated that their
organizations didn't apply it. Almost about 40% of the study population said that there
was teamwork that deal with the HWM. Regarding coordination with other
organizations that deal with the same issue, 45.1% confirmed that there was no

coordination in their organizations with the others.
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Distribution of the Study Population by their Perception of Risks,
Training and Attitudes towards HW

Table (4): Distribution of subjects by their perception of risks linked to HW

Variable No. | % Total
Risk-links of HW Children playing 310 | 69.4 | 447
Presence of sharps 106 |23.7
Presence of animals 13 A
Others 18 -
Health problems due to Yes 226 | 50.3 | 449
dealing with HW No 176 |39.2
Lack of knowledge 74 10.5
Self-harm from HW Yes 44 9.8 |450
No 402 | 89.3
Lack of knowledge 4 b
Disease-linked with dealing | Skin diseases 104 |43.9 | 234
with HW Respiratory diseases 62 26.2
Intestine diseases 67 28.3
Eyes diseases - 1.7

As shown in table 4, the majority of study population (69.4%) said that children’s
playing with H.W causes the main source of harm. However, the second important
reported factor was the presence of sharps and needles (23.7%). The other perceived
harms were the presence of animals like street’s dogs, cats and rodents. In relation to the
effect of HW on health, around half of the study population said that they noticed health
problems due to dealing with hazardous wastes through different diseases especially
skin diseases (43.9%), intestine diseases (28.3%), respiratory diseases (26.2%) and eye
diseases (1.7%). However, when participants were asked about experiencing self-harms
from dealing with hazardous waste, most study population mentioned that they didn't

experienced any harms.

35




Table (5): Distribution of participants by their training and attitudes towards HW

Variable No. | % Total
Attending previous training pd- 79 17.6 | 450
No 371 | 824
Needs for training Yes 344 | 76.4 | 450
No 106 |23.6
Presence of mass media Yes 115 | 25.6 | 449
No 292 |65.0
Lack of knowledge | 42 9.4
Health educators’ visits Yes 117 | 26.1 | 449
No 259 | 515
Lack of knowledge | 73 16.3
Willingness to cooperate on training Yes 390 | 86.7 | 450
No 60 13.3

As shown in table 5, the majority of participants didn't have any previous training
(82.4%), on HW. Only 17.6% said that they have had previous training in this field.
Moreover, 76.4% of participants stated that they need training courses in how to deal
with hazardous waste. Similarly, almost about quarter of the study population stated
that there was mass media specially posters and leaflets but however, most of them
(65%) said that there was no mass media in their organizations. Moreover, more than
half of the study population in both fields, health and industries, said that there were no
health education visits. Interestingly, most of the study population showed their

willingness to cooperate with others in HW (86.7%).

56




Categories of Hazardous Medical Waste

Graph ( 3): Distribution of HWM according to health study population
knowledge
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From the above graph we notice that most of health study population (98.1%) recognize
needles and sharps as HW and (85.7%) of them consider infected gauze and cotton as
HW while the lowest percentage of health study population know that pressurized
containers and radioactive materials as HW.

Furthermore (80.8%) of health study population stated that they know expired drugs,
(60.4%) mentioned placenta as HW. In addition the percentage of employees who know
plates of growing bacteria, chemical waste, biological parts and radioactive material as

HW are (63%), (58.5%) and (46.8%) and (31.7%) respectively.
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Distribution of the Study Population by Category of the Organization
and the Presence of HW Tools, Regular Medical Examination,
Separation and Collection of HW and Development of Service

Table (6): Distribution of the study population by category of the organization and
the presence of HW tools

Presence of Category of the organization

HW tools Hospital Clinic Factory Total P
No % No | % No %o No % Value

Yes 138 1863 |94 1904 [167 [928 [399 [89.9 [0.135

No 22 13.8 [10 [9.6 13 7.2 |45 10.1

Total 160 | 100 | 104 | 100 180 | 100 | 444 | 100

X?=4.003, DF=2, CI=95%
The vast majority of the study population (89.9%) confirmed that there were HW tools

in their organizations whereas (10.1%) of them said that there were no HW tools such
as plastic bags, special boxes and eye glasses. In addition, 92.8% of factories
participants said that there were HW tools in their factories. Among hospital
participants, 86.3% have confirmed the presence of HW tools in their organizations.
The same was true about 90.4% of clinic participants. The statistical analysis shows no
significant differences among the various organizations in this regard (P value=0.135).
Similarly, as shown in table 7, the majority of the hospital and factories’ participants
said that the preventive equipment were available while the rest (18.5%) said that the
preventive equipment were not available. Concerning clinics’ participants, 71.7%
reported the availability of preventive equipment in their organizations. However, the |
study shows that there is a strong statistical significance differences in this regard

(P value = 0.001)

Table (7): Distribution of study population by category of the organization and
availability of preventive equipment

Availability of Category of the organization

preventive Hospital Clinic Factory Total | o
equipment's No % No | % No % No % Value
Regularly 54 33.8 |36 |34 94 51.6 | 184 |41.1 | 0.001
Some times i1 48.1 | 40 37.7 | 64 352 | 181 |40.4

Not absolutely | 29 181 |30 [283 |24 13.2 | 83 18.5

Total 160 | 100 [106 | 100 182 | 100 | 448 | 100

X?=20.416, DF=4, CI=95%

58



Table (8): Distribution of the study population by category of the organization and
their evaluation of dealing with HW

Evaluation of Category of the organization

dealing with Hospital Clinic Factory Total P
HW No | % No | % No | % No | % value
Excellent 5 3.1 13 [123 |16 8.7 |34 6.7 |0.001
Very good 21 132 |15 142 |50 27.2 | 86 19.2

Good 60 7.7 123 1317 |68 37 151 | 33.6
Acceptable 49 308 |46 [43.4 |46 25 141 [31.4
Unacceptable 24 15.1 |9 8.5 4 22 |24 |

Total 159 | 100 | 106 | 100 | 184 |100 |449 |100

X* =48.46, DF= 8, CI=95%

Table (8) shows that 25.9% of total study population evaluated dealing with HW as
being excellent and very good. The majority of study participants (65%) perceived
dealing with HW as being good and acceptable. The rest negatively perceived dealing
with HW as they perceived it as being unacceptable. From those, about 16.3% of
hospital participants evaluated the situation of HW as being excellent and very good. In
contrast, most of them (68.5%) evaluated the situation as being good and acceptable.
The rest (15.1%) recognized the situation as being unacceptable. Concerning the other
categories, there were similar differences as it is clear from the table. However,
generally, factories elicited the most positive evaluation, followed by clinics and
hospital consequently. Moreover, the variations among the different organizations were
statistically significant (P value = 0.001).

Table (9): Distribution of participants by regular medical examination

Regular Category of the organization

medical exam Hospital Clinic Factory Total P
No % No | % No | % No |% value

Regularly 14 88 |36 |34.0 |15 82 |65 14.5 | 0.001

Some times | 55 346 |24 |226 |54 293 1133 {197

Absolutely no 90 56.6 |46 |43.4 |[114 |623 [250 |55.8

Total 1159 | 100 [106 [ 100 [183 [100 [448 |100

X? =43.62, DF=4, CI=95%
Whilst, the study revealed that more than half of the study population (Table9) said that

there were no regular medical exams in their organizations, 14.5% confirmed that there
g g
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were regular medical exams. The rest (19.7%) said that medical examination is
conducted occasionally. The highest percentage of medical examination was carried
out in clinics (56.6%) followed by hospital (43.4%). Industrial field shows the lowest
level in this regard (37.7%). More importantly, the above table clarifies statistical
significant differences between the category of the organization and the provision of
medical exams for the study population (P value =0.001).

Table (10): Distribution of the study population by category of the organization
and separation of HW

Separation Category of the organization
of HW Hospital Clinic Factory Total P
No %o No | % No % No % Value

Continuously 57 38 3% | 615 {37 445 | 173 [46.3 | 0.001
Sometimes 52 347 |14 | 14.6 |41 32 107 |28.6

Not Absolutely 16 .7 112 1125 |23 18 -1 13.6

Lack of Knowledge | 25 fo.7 |25 | 16.7 |25 16.7 |43 11.5

Total 150 100 |96 |100 |150 | 100 |[374 |100

X? =26.49, DF= 6, CI=95%
The majority of study population reported that there was separation of HW (Table 10)in
their organization (74.9%). The rest (24.9%) mentioned that there was no separation.
The results revealed that 61.5% of the clinics participants said that there was continuous
separation of HW. Among the hospital participants 38% said that separation has been
carried out some times. Concerning factories participants, 44.5% of the study
population said that there was continuous separation of HW. The differences among the
study participants were statistically significant (P value = 0.001)

Table (11): Distribution of the study population by category of the organization
and collection of HW

Collection Category of the organization
of HW Hospital Clinic Factory Total P
No | % No [% No | % No | % Value
Yes 122 1763 |79 |829 |151 |82.]1 |352 |78.2 |0.34]
No 16 10 14 132 |19 10.3 |49 10.9
Don't know 22 136 113 |123 |14 7.6 |49 10.9
Total 160 {100 |106 [ 100 | 184 | 100 |450 | 100

X° =451, DF=4, CI=95%
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According to the above table (11), 78.2% of the study population reported that there
was collection of HW in their organizations. The results also showed that 82.9% among
clinic participants confirmed the presence of collection, 82.1% among industrial
participants and 76.3% among hospital participants. In contrary, the rest reported that
either the lack of collection or their lack of knowledge in this regard. However, there
were no statistical significant differences between the study respondents regarding

collection of HW (P value = 0.341).

Table (12): Distribution of the study population by category of the organization
and their perception of HW improvements since the presence of PNA

Development of Category of the organization

services since Hospital Clinic Factory Total P
PNA No |% No | % No | % No |% Value
Yes 76 475 |55 |524 |135 |734 |266 |59 0.001
No 31 194 |21 |20 18 98 |70 15.6

Don't know 53 3.1 (19 13278 |31 16.8 | 113 |25.2

Total 160 | 100 [ 105 | 100 184 | 100 |449 |100

X? =26.85, DF= 4, CI=95%

Fifty nine percent of study population reported that there were development of HW
services since PNA had taken over the responsibilities meanwhile, the rest were either
unaware or perceived no improvement in this regard (Table 12). However, the
comparison between the different categories regarding their perception of HW
improvement showed that the highest percent of those who perceived positive
improvement were among industrial participants (73.4%) followed by clinic participants
(52.4%) and hospital participants (47.5%). The table also indicates statistically
significant  differences between participants of the different categories of the

organizations (P value = 0.001).
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Knowledge of the study population of HW

Table (13): Distribution of the study population by their knowledge of HW

Knowledge Category of the organization

of HW Hospital Clinic Factory Total P
No %o No | % No %o No % Value

Yes 127 1794 |93 877 |126 |68.5 |346 |76.9 |0.001

No 33 20.6 |13 123 |58 31,3 {104 |23.1

Total 160 | 100 | 106 | 100 184 | 100 |450 | 100

X =14.9, DF=2, CI=95%

Most of study population (76.9%) confirmed that they knew about HW, but the rest said
that they did not know any idea about the subject. Regarding the relationships between
participants from the different categories to this issue, table 13 shows that the majority
of clinic participants (87.7%) said that they have good knowledge about HW compared
to 68.5% of industry participants and 79.4% of hospital participants. In other words,
highest percentage among categories regarding their knowledge of HW was among
clinics participants. It is worth noting that there were statistically significant differences
between participants of the different organizations and their knowledge of HW

(P value = 0.001)

Table (14): Distribution of participants of the different organizations by their
knowledge of HW

Knowledge Name of the organization

of HW Gov-hosp. | Gov-clinic | UN-clinic Total P
No % No | % No %o No %o Value

Yes 127 |179.4 | 51 86.4 |42 89.4 [220 |82.7 |0.195

No 33 206 |8 136 |5 10.6 | 46 17.3

Total 160 | 100 |59 | 100 |47 100 | 266 | 100

X?=3.27, DF=2, CI=95%

As shown in table 14, 82.7% from health sector participants said that they had good
knowledge of HW; meanwhile, 17.3 % of them said that they didn't have any idea about
the issue. It is worth noting that, the highest percentage of knowledge about HW
(89.4%) was among UNRWA health employees and the lowest were hospital

employees (79.4%). However, governmental clinics employees were less
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knowledgeable about this issue than UNRWA clinics employees but more than hospital
employees. However, it is clear that there were no statistical significant differences
between organizations regarding their employees’ level of knowledge about HW

(P value = 0.195)

Table (15): Distribution of the study population of the different organization by
conducting regular medical exam

Regular Name of the organization

medical exam. | Gov-hosp. | Gov-clinic | UN-clinic Total r
No % No | % No | % No | % Value

Regularly 14 88 |4 6.8 32 68.1 | 50 18.9 | 0.001

Some times 55 346 |12 20.3 12 255 |79 29.8

Absolutelyno | 90 566 |43 |729 |3 6.4 136 | 51.3

Total 159 100 |59 |[100 |47 100 ] 265 [100

X’ =101.43, DF= 4, CI=95%

Whilst more than half of the health sector participants have confirmed that there were
no regular medical examinations in their organizations, 29.8% of them said that it had
happened occasionally. The rest said that there were regular medical exams. UNRWA
clinics elicited the highest percentage (68.1%) meanwhile the lowest percentage (6.8%)
was among governmental clinics participants. The statistical analysis demonstrates that
there are highly statistical significant differences between the different organizations
regarding conducting medical exam (P value = 0.001)

Table (16): Distribution of participants by their educational level and knowledge
about HW

Educational Knowledge of HW P
level Yes | % No %o Total | % Value
Primary 10 435 |13 56.5 23 o 0.001

Preparatory 35 60.3 |23 39.7 | 58 125

Secondary 80 734 |29 26.6 109 24.2

Academic 200 |87.7 |28 12.3 228 50.7

Others 21 65.6 | 11 344 |32 2.l

Total 346 | 769 | 104 |23.1 450 100

X*=41.47, DF= 4, CI=95%
As shown in the above table (16), 5.1% of the study participants were prepared at the

primary level. From them, 43.5% knew about HW and the rest (56.5%) did not know
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about this subject. This category was the lowest in terms of knowledge among the
different categories. Participants who prepared at secondary level represented 24.2% of
the total population and 73.4% of them said that they knew HW, while 26.6% said that
they did not know it. However, the highest percentage among the study population was
academics who represented 50.7% of the study. Out of them, 87.7% of them said that
they knew about HW, while 12.3% of them stated that they did not know about it. In
general, 76.9% of the study population said that they knew HW, while the rest (23.1%)
said that they did not know about it. The differences in subjects’ knowledge about HW
in reference to the educational level showed statistically significance differences

(P value = 0.001).

Table (17): Distribution of health sector subjects by knowledge of HW

Occupation Knowledge of HW
Yes No Total P
No % No % No % Value
Doctors 54 83.1 |11 16.9 | 65 24.4 | 0.069
Nurses and paramedics 106 | 87.6 |15 124 | 121 [45.5
Workers and Administrators | 60 2.0 |20 25.0 | 80 30.1
Total 220 | 82.7 | 46 17.3 | 266 | 100

X? =5.357, DF=2, CI=95%

Table (17) shows that nurses and paramedics were not only the largest group of health
subjects (45.5%), but also the most knowledgeable (87.6%) ones about HW. Only
12.4% of them didn't have any idea about the issue. The study indicated that 24.4% of
health sector subjects were doctors and out of them, 83.1% were having knowledge
about HW.  The rest of health sector respondents (30.1%) were workers and
administrators and 75% of them were having knowledge about HW.

In general, 82.7% of health study population were having information about HW, while
the rest of them (17.3%) didn't have any information about the subject. However, the
differences among participants in level of knowledge about HW were about to reach

statistical significance (P value = 0.069).
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Table (18): Distribution of industry sector participants by their knowledge about
HW

Occupation Knowledge of HW
of industrial organization Yes No Total 4

No % No % No % value

Engineers and managers 42 894 |5 10.6 | 47 25.7 |0.001

Technical workers 41 67.2 | 20 32.8 |61 333
Workers 42 56.0 | 33 44.0 |75 41.0
Total 125 | 68.3 | 58 31.7 [ 183 | 100

X? =14.905, DF=2, CI=95%

Technical workers and workers represented the highest category in the industrial sector
(Table18) as they represented (74.3%). Of the technical workers, 67.2% were having
information about HW. Among workers, 56% were having information about the issue.
Concerning engineers, managers and supporting staff they represented 25.7% of the
industrial sector participants and 89.4% of them were having good knowledge about
HW. In general, (68.3%) among industrial study population were having knowledge
about HW and the rest were having no information about this issue. It is cleared from
the statistical analysis that there are strongly statistical significant differences among the

various categories of participants in relation to their knowledge about HW

(P value = 0.01).

Relationship between participant's knowledge about HW and presence
of special tools and health education visits

Table (19): Relationships between participants’ knowledge about HW and the
presence of special tools for HW

Presence of special Knowledge of HW

tools for HW yes No Total P
No % No % No % value

Yes 310 1904 |89 88.1 {399 [89.9 |0.795

No 20 5.8 7.0 6.9 27 6.1

Don't know 13 3.8 5.0 5.0 18 4.1

Total 343 100 101 100 | 444 100

X’ =46, DF= 2, CI=95%
Whilst 90.4% of people who knew about HW said that there were special tools in their

organizations, 5.8% said that there were no special tools. The rest did not know if there
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were  HW tools in their organizations or not. In contrast, 88.1% of the study population
who said that they didn't know about HW reported that there were special tools for HW
in their organizations. Around 7% of them said that there were no special tools and the
rest (5%) didn't know any thing about this subject. However, from the statistical
analysis it could concluded that there was no statistical significance difference between
knowledge of HW and the presence of special tools (P value = 0.795)

Table (20): Relationship between participants’ knowledge about HW and health
education visits

Health education visits Knowledge of HW
Yes No Total P
No %o No % No % value
Yes 100 [29.0 |17 163 | 117 ]26.1 |0.01
No 186 |339 |73 70.2 | 259 |57.7
Don't know 59 171 |14 132 |73 16,3
Total 345 100 104 | 100 |449 100

X?=9.22, DF=2, CI=95%

In general, 26.1% of study population said that there were health education visits in
their organization. In contrast, the majority of participant who represented 57.7% said
that there were no educational visits. The rest reported the lack of knowledge about this
subject. In more specific terms, 29% of the study population who said that they knew
about HW stated that there were educational visits in their organizations.

In contrast, 53.9% of participants mentioned that there were no educational visits and
17.1% of them didn't know if there were educational visits or not.

The table also shows that 16.3% of the study population, who said that they don't know
about HW, mentioned that there were health education visits and the rest (13.5%) didn't
know any thing about the issue. The results showed that there were statistically

significant differences between the presence of health education visits and the

knowledge about HW (P value = 0.01).
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Relationship between development of HW services and health
education visits and environmental advantages

Table (21): Relationships between development of HW services and health
education visits

Health Development of services since presence of PNA

education visits Yes No Don't no Total ¥
No |[% No | % No | % No | % Value

Yes 92 346 [ 14 [200 |10 89 |[116 [25.9 |0.001

No 137 | 513 |82 (743 |70 625 | 259 | 57.8

Lack of 37 139 |4 5.7 32 28.6 |73 16.3

knowledge

Total 266 [ 100 |70 | 100 122 | 100 |448 |100

X? =42.79, DF=4, CI=95%
As shown in (Table21), 25.9% of the study population confirmed that there were health

education visits to their organizations, while the majority 57.8% said that there were no
health education visits and the rest who represented 16.3% didn't know about such
visits. According to the same table, 34.6% of the study population who said that there is
development of services since the presence of PNA mentioned that there are health
education visits in their organizations.

However, 51.5% of them said that there were no health education visits.

Congruently, 74.3% of the study population who said that there were no development
of HW services declared that there were no health education visits in their
organizations, while the rest were varying between yes and didn't know about the issue.
Moreover, 62.5% of the study population who stated that they don't know about the
development of services mentioned that they don't know about the health education
visits. In addition, 57.8% of the study population said that there were development of
services and the rest stated varying answers between no and their lack of knowledge
about this issue.  However, results clarified that there was a strong statistically
significant difference between the development of HW and health visits

(P value = 0.001).
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Table (22): Relationships between development of HW services and environmental
advantages

Environmental Development of services since presence of PNA
advantages in Yes No Don't no Total F
HWM No | % No | % No | % No | % value
Yes 234 [ 88.0 [37 [529 |50 44.2 | 321 |71.5 | 0.001
No 14 53 |24 |343 |15 133 1 53 11.8

Don't know 18 6.8 |9 12.9 | 48 42,5 |75 16.7

Total 266 | 100 [70 | 100 | 113 | 100 |449 | 100

X°=126.34, DF=4, CI=95%

From the table, whilst the highest percent (71.5%) of the study population stated that
there were environmental advantages in HWM, the rest were varying between no and
lack of knowledge. It is clear that 88% of the study population who said that there were
development of services since the presence of PNA confirmed that there were
environmental advantages in HW, while the rest declared different answers varying
between no and lack of knowledge. Also, 52.9% of the study population who said that
there was no development of services stated that there were environmental advantages
in HW. Moreover, 34.3% of them stated that there were no environmental advantages
and the rest who represented 12.9% didn't know of the subject. In contrast, 44.2% of
the study population who said that they didn't know about the development of services
since presence of PNA mentioned that there were environmental advantages in HW.
Additionally, 13.3% of them stated that there were no environmental advantages in HW
and the rest didn't know if there were environmental advantages or not. The results also
indicated that there were statistically significant differences between the two mentioned

variables (P value = 0.001).
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Comparison between HW managerial related issues for organizational
variables, processes variables and HW impact

Table (23): Comparing HW managerial related issues and organizational variables

Independent Variables Sum of Df Mean F P
squares square value

Category of the | Between groups a7.91 2 28.955 6.33 0.002*
organization Within groups 2044.555 | 447 | 4.574

Total 2102.464 | 449
Health Between groups 154.749 2 V1351 18.42 |0.001*
organization owner | Within groups 1104.589 | 263 | 4.2

Total 1259.338 | 265
Development  of | Between groups | 294.441 2 147.22 | 36.53 | 0.001*
services Within groups 1797.314 | 446 |4.03

Total 2091.755 | 448

* Statistically significant

Regarding the managerial concern to the hazardous waste (presence of policies,
regulations and so on), table 23 shows significant variations among the different
organizations dealing with solid waste. Scheffe test results indicated that community
health centers showed significantly the highest concern for HWM, while the lowest
concern was revealed among hospital. Additionally, factories showed less concern than
the community centers and more than hospital.

Such variation were statistically significant as it is clear from the ANOVA table
(P value = 0.002).

Also from the table (23) it could be inferred that UNRWA clinics elicited the highest
category in presence of HWM and the lowest concern was revealed among
governmental clinics (P value 0.001).

In other words, the presence of HW managerial related concern is a statistically,
significantly related to organizational ownership with a preference to the UNRWA
clinics in this study. Concerning the perception of HW services development, table 23
showed variations among participants in this regard. Scheffe test cleared that the study

population who mentioned that there were developments of services in their
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organizations since the presence of PNA showed the highest interest about the HW.
In contrast, the lowest concern was observed among participants who reported that they
did not perceive any development after the end of the occupation and those who were
not aware about the issue. Such variations among the different groups were statistically

significant (P value = 0.001).

Table (24): Comparison between HW managerial related issues and its processes

variables

Independent Var. Sumof | Df | Mean F P
squares square value
Availability of Between groups 112.74 3 37.58 8.42 | 0.001*
preventive Within groups 1985.65 | 444 | 4.46
equipment's Total 2093.39 | 447
Presence of HW Between groups 80.798 2 40.399 | 8.944 | 0.001*
tools in the Within groups 1991.88 | 441 |4.517
organization Total 2072.67 | 443
Transfer frequency | Between groups 24.358 2 12.179 | 2.919 | 0.056*
of HW per day Within groups 847.006 | 203 |4.172
Total 871.364 | 205
Collection of HW Between groups 192181 |2 96.09 2249 | 0.001*
Within groups 1910.284 | 447 | 4.294
Total 2102.464 | 449
Separation of HW Between groups 216115 |3 72.038 | 17.30 | 0.001*
Within groups 1540.420 | 370 | 4.163
Total 1736.335 | 373
HW evaluation Between groups 394.37 4 98.59 25.7 0.001*
Within groups 1702.94 | 444 |3.84
Total 2097.31 | 448

* Statistically significant

Table 24 shows significant variations in the processes of HW by reference to the
presence of HW managerial concern. Concerning the availability of preventive
equipment, Scheffe test revealed that participants who reported the regular presence of
preventive equipment were those from organizations that showed high concern for HW.
In contrary, the lowest managerial concern was associated with the absence of
preventive equipment. Interestingly, ANOVA test indicated that these differences

among the different groups were statistically significant (P value = 0.001).

70




Congruently, regarding the presence of special tools for HW in the organization, table
(24) exhibits that people who said there were special tools for HW in their organizations
scored the highest points in HWM in their organizations while the lowest was among
people who said there were no special equipment. ANOVA test indicates that the
differences among the groups were statistical significant (P value = 0.001).

Regarding the daily transfer frequency of HW, Scheffe test indicated that the highest
concern for HWM was among participants, who said that the number of transferring
HW in their organizations was from (1.1 -2.9 times /day), whilst the lowest concern
was revealed among participants who said that the number of transfers was more than (3
times/day). Participants who said that the number of transfers were less than one time
daily showed concern which was less than who mentioned from (1.1 - 2.9) times and
more than who stated (+3)times. ANOVA test showed a nearly statistical significant
association between the different groups (P value = 0.056).

Regarding the collection of HW and its relationship to the presence of managerial
related concern table 24 shows that the study population who paid more concern to the
managerial issues also paid more attention to the collection process and visa versa.
ANOVA test showed that there is a statistically significant among differences among
the different groups in collecting HW (P value = 0.001). Congruently, the high
managerial concern to HW has been reflected in the separation process. In other words,
Scheffe test indicated that the presence of separation services was associated with the
high concern to HWM. Such differences were found to be statistically significant
(P value = 0.001).

Concerning the presence of a managerial concern to HW and its relationships with
subjects’ evaluation of HW, Scheffe test indicated that participants evaluation were

positive with the presence of managerial concern to HW. Similarly, the negative
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among participants who perceived no environmental advantages. ANOVA test clarified

that there are

(P value = 0.001).

statistically

significant differences between the two variables

Comparison between participants knowledge of HW and selected

variables

Table (26): Comparing participants’ knowledge of HW and selected variables

Independent Variables Sum of | Df Mean F P
squares squares Value
Years of education | Between groups 86.098 2 43.049 7.506 | 0.001*
Within groups 1502.68 | 262 |5.735
Total 1588.777 | 264
Occupation of Between groups 66.580 8 8.322 1.400 | 0.197
health Within groups 1522.197 | 256 | 5.946
Total 1588.777 | 264
Age group Between groups 7.876 2 3.938 0.655 | 0.520
Within groups 1491.503 | 248 | 6.014
Total 1499.378 | 250
Years of experience | Between groups 11.071 2 5.536 0.910 | 0.404
Within groups 1544.796 | 254 | 6.082
Total 1555.868 | 256
Separation of HW Between groups 30.108 3 10.036 1723 | D163
Within groups 1403.892 | 241 | 5.825
Total 1434.000 | 244
Health education Between groups 9271 2 4.639 0.769 | 0.464
visits Within groups 1579.500 | 262 | 6.029
Total 1588.777 | 264
Willingness to Between groups 74.341 2 37.171 6.431 | 0.002*
co-operation with Within groups 1514436 | 262 | 5.780
other organizations | Total 1588.777 | 264
Regular medical Between groups 116 2 5.806 0.010 | 0.991
exam Within roups 1588.213 | 261 | 6.085
Total 1588.330 | 263

* Statistically significant
Table 26 shows the relationship between years of education and the knowledge about

HW. The results exhibit a highly statistical significant differences among the different

groups in this regard (P value =

0.001). Whilst, Scheffe test demonstrated that the

highest level of knowledge was among people with more than 17 years of education, the

lowest level was among participants who were under 12 years of education.
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Concerning the relationship between knowledge level and professional status, table 26
shows the variations among health professionals and workers regarding their knowledge
of HMW. Doctors scored the highest points in their knowledge about HMW, the lowest
level of knowledge was found among workers and administrators. It is worth
mentioning that ANOVA test showed that these variables among the different groups
were statistically significant (P value = 0.020).

Concerning age and its relationship to knowledge level about HW, table 26 shows the
association between age and knowledge about HW. ANOVA test showed that there
were some differences among the different groups in this regard. Sheffee test results
indicated that the study population who were between 36 — 44 years elicited the highest
scores in their knowledge while the people beneath 35 years were elicited lower scores.
The level of knowledge was found to be the lowest among people who were more than
45 years old. The differences between the different groups were statistically not
significant (P value = 0.520).

In regard to years of experience and its relation with the knowledge of HW, itis
revealed that there were some variations among the different groups. The highest level
of knowledge was found among people who had 6-10 years of experience and followed
by the study population who had more than 11 years. The lowest level was found
among people under 5 years of experience. The ANOVA test indicated that these
variations among the groups were not statistically significant (P value = 0.404).
Concerning separation of HW and its association with knowledge about HMW, Scheffe
test results revealed that the level of knowledge were significantly higher among
participants who mentioned that there were no separation in their organizations. The
separation has been carried out sometimes in organizations characterized by participants

with low level of knowledge about HMW. ANOVA test showed that there were no
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statistical =~ significant differences among the different groups in this regard
(P value = 0.163).

As shown in table 26, the relationships between participant's knowledge and health
education visits showed some differences. Scheffe test results indicated that the study
population who mentioned that there were health education’s visits in their
organizations showed the highest level of knowledge about HSW. The lowest level of
knowledge was found among participants who said that there were no health education
visits.  ANOVA test showed that there was no statistical significant associations
between these health education visits and knowledge about HW (P value = 0.464).
Regarding the relationships between knowledge about hazardous medical wastes and
willingness to cooperate with other organizations, it is clear from the table (26) that the
level of knowledge was the highest among people who said that they were willing to
cooperate with HW specialized committees. In contrary, the lowest level of knowledge
was among people who said that they were not willing to cooperate. It is worth noting
that such a relationship between knowledge about HW and the willingness to cooperate
with the specialized committees showed is a statistically significant association
between the two variables (P value = 0.002).

Moreover, the table also shows the relationship between knowledge about HMW and
the execution of regular medical examination. Scheffe test demonstrated that the level
of knowledge was the highest between study population who said that there were
regular medical exam, while the lowest was among people who stated that it happened
some times. However, ANOVA test showed no statistical significant association

between knowledge of HW and execution of medical examination (P value = 0.991).
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Independent t-test comparing managerial concern and knowledge
about HW and selected variables

Table (27): Independent t-test comparing managerial concern about HW and

selected variables

Dependent Independent Var. No Mean S.D. T 4
Var. value
Managerial | Ownership | Gov-clinic | 59 22373 2.0872 | -4.857 | 0.648
concern UN-clinic | 47 4.2553 21716
HW- Yes 346 129017 [2.1992 | 3.080 | 0.002*
Knowledge. | No 104 |2.1635 1.9464

* Statistically significant

As shown in table 27, t-test comparing the managerial concern

about HW showed

differences among governmental clinics and UNRWA clinics. UNRWA clinics showed

more concern to the management of HW than governmental clinics. However, as clear

from the table, t — test results revealed no statistical differences between the two

categories (P value = 0.648).

By comparing the managerial concern about HW and having knowledge about this

issue, there were differences among people who had information about HW and people

who didn't have.

concern to the issue than the others.

statistically significant differences between the two variables (P value = 0.002).

Participants who said that they knew about HW exhibited more

From the table it is clear that t-test revealed

Table (28): Independent t-test comparing knowledge about HW and selected

variables

Dependent Var. Independent Var. No | Mean S.D. t x
value
Knowledge of Hospital 160 |5.7375 [2.3962 |0.569 |0.570

medical waste Clinic 105 | 5.5619 |2.5454
Previousexp. Yes | 89 6.0787 |2.3800 | 1.965 |0.050*

No | 173 |5.4509 |2.4835
Previous training Yes | 63 5.1746 | 2.5498 | -1.836 | 0.067

No | 202 |5.8218 | 2.4081
Training needs  Yes | 195 | 5.8154 | 24255 | 1.638 |0.102

No | 70 5.2571 | 2.5004

* Statistically significant

76




As shown in table 28, t-test results showed there were variations in knowledge about
HMW among health organizations. The hospital scored the highest points in the level
of knowledge whereas clinics scored the lowest points. However, t-test demonstrated
that there were no statistical significant differences among these variables
(P value = 0.570). Concerning years of experience and its relationship to knowledge
level as it is clear from table (26) there were more knowledge about HW among
experienced participants. Meaning that, study population who had previous experience
showed more understanding about medical waste than people who had no previous
experience. As clear from table (28) t-test revealed statistical significant differences
among experienced and non-experienced participants (P value = 0.05).

Similarly, regarding the previous training, statistical analysis revealed differences
among study population who had previous training and the others who had not.
The highest level of knowledge was among participants who had no training while the
lowest was among participants who had pervious training. t-test results showed no
statistically significant differences between the two categories in this regard
(P value = 0.67).

Finally, concerning training needs, t-test showed variations in knowledge level between
participants who reported their desire and need for training and people who did not.
The study population who requested more training scored higher in their knowledge
about HW more than others. The table also shows that t-test revealed no statistical

significant differences between the two categories in this regard (P value =0.102).
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Chapter (5)

Discussion

This research is considered a substantial issue whereas hazardous or medical waste
affects directly public health as well as the environment. This is particularly important
in the Palestinian context, because until this moment, HWM didn’t rely on scientific
concepts. Furthermore, HWM didn’t depend on formal legislation, but there are
individual enterprises from some organizations, the coming paragraphs demonstrate and
illustrate the main research findings.

HWM in Different Localities

Through comparing between the different places it was concluded that dealing with HW
in community clinics is better than it in the hospital and industrial areas. Subsequently,
regular medical exams were implemented in clinics more than hospitals and industrial
organizations.  This finding is supported by the literature, which indicates similar
findings (Massrouje, 2000). Similarly, regarding HW managerial processes, such as
knowledge, separation and collecting there were significant higher level of concern in
clinics more than hospitals and industrial organization in this respect. In addition, it was
noticed that the concern and awareness at UNRWA clinics was higher than
governmental clinics.

The investigator claims that this concern about HW is more prominent among clinic
participants than hospital and industrial field subjects and is related to their health
background. The primary care orientation of clinics and its focus on environment as an
important factor affecting health has affected the concern to this issue. The investigator
also assumes that the concern with HW is low and requires more serious interventions.
This assumption is supported by the literature, which indicates that the present situation
in the Palestinian organizations is due to primary, sporadic initiatives (Sauer et al,
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2001). Therefore, the study clearly indicated the need for awareness programs for all

categories of people who are dealing with HW such as doctors, nurses and workers.
The Study Population's Characteristics and HW

The results showed that both men and women are dealing with HW. Whilst, the
percentage of men who were working in the medical field was higher than their women
counterparts, the ratio gap was severely sharp in the industrial field, which exhibited
that the percentage of men was 96.2%. Given that, the nature of woman’s work in
industries is culturally underpinned, most females were working as secretaries
comparing with those, who worked in medical field. This finding is supported by the
PCBS reports about the Palestinian women’s work and assumes that programs of HW
need to target all the concerned population.

Contrary to the industrial field, the results of the study revealed that the academically
trained group among health field represented the majority of this category of
participants (70%).  This is due to the presence of academically prepared health
personnel such as doctors; nurses and administrators in health organizations, while the
majority of subjects in factories were workers. More importantly, the study indicated a
link between the level of knowledge about HW and the educational level. The
academically trained category has the highest level of knowledge, while the workers
have the lowest level in this regard. It is well known that workers are dealing directly
with HW; therefore, it is essential to target this group and conduct awareness programs
for them (Coat, 1994). The study reveals that knowledge about HW is significantly
related to occupation for instant nurses, paramedical, and engineers elicited the highest
scores in terms of knowledge followed by doctors and workers how elicited the lowest
scores. This implies that more attention should be directed to workers the most

vulnerable group for injuries and risks of HW.
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Regarding years of experience, the majority of subjects have reasonable years of
experience (50% less than 5 years and the rest more than 5 years). This affected their
level of knowledge and understanding about their organization issue including HW.
Meaning that, years of experience are connected with knowledge and awareness about
waste management. Whenever the years of experience are increasing consequently the
level of performance in this regard is increasing and this phenomenon was assured in
other studies (Coat, 1994; Cointreau, 2000). The fact that the turnover rate in the
Palestinian organizations is low (Hamad, 2001), is a positive sign for organizations to
set long term plans and to develop their employees regarding HW.

Presence of HWM

The study revealed that there were some concern for HWM in some organization and
the lack of it in others. The review of literature confirms that the HWM in the Gaza
Strip relied on individual initiatives and still need central decision from PNA to
organize it (Sauer et al, 2001). Meaning that, management of HW, either medical or
industrial requires diligence and care from a chain of people, starting with the nurses,
doctors or engineers who use the equipment and material that become wastes. The
process continues through the laborers, who provide clean sacks or containers and carry
away the waste on the mechanics and technicians who keep the vehicles and containers
in good conditions and finishing with the persons responsible for ensuring that residues
are disposed of in the correct way (Coat, 1994). If any of these chains was badly
managed or dealt with, the chain would have been broken and respectively the risks
would have been happened (EEAA, 2000). Both the industrial and medical hazardous
waste management are very substantial for public health and the environment as well.
Most of the organizations that deal with this issue operate individually without

coordination or cooperation. To have more effective HWM, measures should be taken
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to regulate such activities and endorse it within the structures of the concerned
organizations. In addition, they work with their own legislation (if any is present)
without any references or controlling by PNA. Therefore, it is assumed that the HW
needs more concern and attention from the different organizations as well as from
policy makers. In order to manage this issue, a special conceptual form (annex 6) that

can be applied for HWM in the Palestinian context was presented.

Planning of HW

The scientific plan for HWM considers as a principal procedure for the successful of
HW management. It is known from the economical and environmental point of view
that the proper planning facilitates the implementation of the operations. That reflects
positively on the public health and the environment as well (GCSWDP, 1994).

The developing countries as well as Palestine don’t focus or pay attention to organize
the operation of segregation, collecting, transferring and the disposal of HW therefore
many risks occur (Cointeau, 2000). At the organizational level, the study revealed that
45% of the study population ratified the presence of the planning while the rest
confirmed the absence of HWM planning. It is clear that there is no comprehensive
planning for HWM in most of the organizations and there are only certain steps such as
separation, primary collection but without proper transferring or sanitary disposal.
Therefore the circle is broken and consequently the risk is more likely to occur.
Therefore, at both the strategic and the organizational levels more efforts need to be
focused from the different stakeholders primarily PNA for developing more
comprehensive plans and special programs in order to provide the structure and
equipment for every stage in the HWM cycle. Measures such as conducting training,
the provision of preventive tools and adopting regular and systematic follow up could

support this.
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Presence of legislation

The study indicated that the issue of HW and its management in the Gaza Strip is new
and is not adequately yet conceptualized neither by subjects nor by governing bodies.
The above-mentioned results were emphasized also by the literature review (Ministry of
Environmental Affair, 2000; Massrouji, 2000; Zaorob, 1997). Therefore the researcher
suggests also that the concerned ministries such as MEnA, MOH and Ministry of
Industry have to form a special committee consist of legal and technical members in
medical and industrial field in order to put instructions for regulating this work. The
reason behind that is related to the fact that Environmental Law (1999) stated HW
without any explanation.

The study findings support the literature which indicates that due to the potentially
dangerous properties of many wastes generated in health care and industrial
establishments, it is essential that proper legal controls should be employed. The aim
of that is to ensure that all health care and industrial wastes are handled and disposed of
by the safe means (Reksnohadhy, 1994). Legislative and administrative guidelines
would be appropriate to protect occupational, public health and environmental hazards
talking the account of aesthetic aspects (Coat, 1994). Additionally, they are needed to
encourage the recovery and recycling of materials and to control health and
environmental risks.

Additionally, the literature indicates that the relevant legislation and enforcement
agencies vary from country to country. Health and industry establishments should be
held legally accountable for their wastes management practices. Relevant legislation
concerning environmental pollution and HWM were not recognized yet in Palestine
(Palestinian Environmental Affair, 1999). MEnA, as the responsible party, doesn’t have

the capacity in terms of manpower, funding and supporting laws to enforce the control
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system (Sauer et al, 2001). In spite of the fact that the main and basic issue for
hazardous waste management is legislation, it was cleared from the study that the
majority of subjects (60%) were unfamiliar with legislation and only small portion were
committed for applying these legislation.

Team Dealing with HW

The study revealed that the majority of organizations don’t have teams for HWM and
this is supported by the literature (Sauer et al, 2001) that indicates the lack of HWM
teams in the Palestinian situation and confirms the importance of having such teams.
Such teams save the time, money and implement the work with the minimal risks. This
is only possible if the working groups work together and each one of them knows his
duty and position.

It is worth reminding the reader that the aforementioned concept means the presence of
special integral team in order to manage this issue. For example, the wastes, either
medical or industrial have to be segregated at the sources then the trained workers will
collect these wastes and store it in temporary stations. After that the municipality’s
team will transmit it to the disposal site in order to be treated afterward it will be
disposed (WHO, 1995). For ensuring the success, the above-mentioned processes have
to be implemented with perfect planning and comprehensive cooperation with the entire
persons, who are involved and related to this concern (WHO, 1991).

Coordination with the others

It is worth remembering that many parties are involved in HWM including Ministry of
Health, which deals with hazardous medical waste in its organizations such as hospitals,
clinics and so on. In addition, UNRWA is responsible for its medical organizations
(MOH, 2001). On the other side, the factories are in the same situation were itis

relatively left for each to deal with its wastes. All those productive units for HW are

83




responsible for segregating and collecting HW in special containers till the
municipalities take over the roles by transferring the wastes to its stations and then
landfill sites in order to be disposed (Sauer et al, 2001). The consequences of such
structure is exhibited in this study were 45% of the subjects ratified the absence of any
coordination regarding HW. This reflects negatively on the HW managerial processes,
therefore, decision-makers have to devote more efforts for supporting this concern. The
role of MEnA is very essential in controlling and imposing legislation. To ensure
success of this issue there should be previous and plentiful cooperation between the
involved parties in this issue and according to scientific plans. From the above-
mentioned we notice that there is an obvious deficiency in HWM and this causes this
issue to be mismanaged.

The ministries and the municipalities as well have to focus their efforts and to invest
more resources in this subject. HWM doesn’t depend on one party; every part has its
role. For instance, the Ministry of Environmental Affair need to work on legislation,
and the MOH is to manage and monitor inside and outside health organizations the
health impact of HW. The role of municipalities is to transport and dispose HW in
sanitary landfills. It is worth mentioning the assistance roles of others such as police
and civil defense. All these parties have to coordinate among themselves toward the

successful management of HW.

Knowledge about Medical Hazardous Waste

It is a matter of fact that, the most important issue in MHW is that the workers of the
organization can recognize hazardous materials according to their positions and the
component of the substances. For example, workers in the medical field have to
recognize and know medical substances. Furthermore the others in industrial field have

to know the sorts of industrial materials. The results of the study revealed that 75% of

84




workers in both fields know hazardous materials, which they were handling. This ratio
doesn’t reflect the recognition of all kinds of hazardous waste but for the type or kinds
which workers were dealing with. Although, this level of knowledge is reasonable,
efforts are still needed to increase workers awareness and level of knowledge about
HW.

The results revealed that there were many significant variables related to the knowledge
about HW such as occupation; educational level and environmental awareness visits.
Particularly it has been interested to discuss some kinds of HW in relation to knowledge
about them as follows;

Sharps: The study revealed that the highest percentage (98%) of the study population
knew that sharps are considered as HW. This phenomenon is due to the large wide of
personnel use of this item. In addition, many groups such as doctors, nurses and
Pharmacists deal always with it. The literature supports this finding (Johnson and
Derossa, 1997). The study showed that most of the injuries occurred from this item
(Coat, 1994). This means that there was a gap between participants’ knowledge and
practices in this regard. The literature indicates that sharps should be separated,
collected, and placed in suitable sharps’ containers (Coat, 1994). When those containers
are filled or at maximum interval, which don’t exceed than one week, it should be
sealed and placed in to clinical waste bag for storage prior to removal and treatment
stage by incineration (Pruss et al, 1999).

From his personal experience the investigator noticed that medical wastes, which
were produced from the medical organizations, were not segregated.

However, some organizations segregate sharps in special boxes, but unfortunately, they
are transferred to the municipal containers and rarely transported to the

incinerator that is in El Shifa and El Naser Hospitals. The widespread phenomenon in
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the Gaza Strip is throwing medical waste with municipal wastes, which lead to risks and
many injuries for scavengers who usually scavenge in the landfill.

This concern is clearly explicit in the literature (Massrouji, 2000; ElKhodary, 1997,
WHO, 1999; WHO, 1992; Zaorob, 1997).

Infectious Waste: The study revealed that the infectious waste represents wide items of
dangerous waste and 85% of the study populations have good knowledge about the
issue. This item need special attention to deal with, so most problems come from the
poor management of this kind of waste. Moreover, most WHO publications (WHO
1999, WHO 1995, WHO 1992) confirm that this issue leads to transmitting of some
diseases for humans. In addition, the literature shows that there were significant link
between this kind of HW and many of the injuries and diseases (El Khodary, 1997,
Johnson and Derossa, 1997 ; Poulsen and Midtgard 1996 ; Barbeito and Shapiro 1977).
Therefore more focus and attention from the MOH should be directed to this issue.
Pharmaceutical waste: The study cleared up that about 85% of health study population
were having knowledge about such kinds of wastes, but the target didn’t know about the
processing and the final disposal of it. This observable fact matches the developing
countries level. Currently, the expired drugs were disposed some times by coordination
with MOG in HW sanitary landfill. In addition, the literature indicates that unwanted
pharmaceuticals should be returned to the pharmacy that initially provided them (Grau,
1997) and there should be a special department that deals with all kinds of drugs in the
private pharmacies, stores of MOH and in the households. A waterproof container,
preferably red, should be used for the storage and later on, the special municipal trucks
will collect the filled containers to the suitable disposal site (Gray et al, 1999).
Laboratory waste: This kind of waste consists of infected or contaminated laboratory

animal carcasses and the media for growing bacteria, which should be incinerated. The
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study indicated that only about 60% of the study population knew about this kind of
HW. More importantly, the rnajor. problem is with the separation and the collection,
where this wastes are dumped with normal municipal waste causing several health and
occupational risks. Ideally, if an incinerator is not available, small things should be
wrapped in an expandable waterproof bag, closed with adhesive plastic tape (WHO
1999), placed in a suitable and leak proof container and taken to a point designated by
the disposal authority either governmental or municipalities (Coat, 1994). However,
such special treatment of laboratory wastes is lacking in the Palestinian health
organization and necessitates urgent intervention.

Biological parts and placentas: The study indicated that 55% of the subjects have
knowledge about the placenta but they don’t know how to manage this issue. For the
above-mentioned reason, MOH has to formulate special and clear instructions that
identify the quality of services such as the collecting, transporting and the disposal of
this kind of waste. The literature indicates that all human tissues, limbs and placentas
should be placed in special waste bag and bin, and appropriately disposed by
incineration (Walker, 1991). Currently, at El-Shifa Hospital they still dispose these
wastes in municipal containers that causes harm to the waste handlers and to the public
as well (Massrouji, 2000). Beside on cultural reason, the researcher claims that the
process of management should incorporate collecting placentas and the human parts in
special bags and dump it under 0.5 meters layer of normal waste. The study findings
that there was statistical significant association between knowledge and medical HWM,
calls for setting protocols, standards and legislations in this regard.

Chemical waste: Most of chemicals, which are usually used in healthcare
establishments and in industrial fields are considered hazardous and cause toxic,

genotoxic, corrosive, flammable, reactive, explosive and shock-sensitive (WHO, 1999).
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The chemical substance mostly exist in small quantities in health field and large
quantities are normally found in industrial field or when unwanted chemicals or
pharmaceuticals are disposed of (Wadi and Nashwan, 2001). Chemical waste consists of
discarded solid, liquid and gaseous chemicals, for example, from diagnostic and
experimental work, and from cleaning, housekeeping and disinfecting procedures,
insecticides and medical preservatives. However, almost half of the study population
stated that they knew that chemical waste as hazardous waste but didn’t know how to
manage it properly. Furthermore, the study revealed that the majority of the industrial
study population (70%) mentioned chemical wastes as HW, while 11.5% stated paint
waste and 6% mentioned batteries and drugs represented 7.7%.

It is worth mentioning that, in developing countries as Palestine, chemical waste are
discharged to the sewer system and that effects negatively the operations of wastewater
treatment. This increases the treatment costs and pollutes the environment (Coat, 1994;
Smith, 1996). The best solution is to collect the quantities of waste in special containers
and to execute the appropriate processing for each such as: neutralization, solidification
and then final disposal (Tesink 1994; Ades, 1997).

It is clear from the study that chemical wastes falls within medical and industrial wastes.
It is also clear that knowing and recognizing these items affects directly the quality of
managing them. Therefore, the researcher perspective in this field is that MOH,
Ministry of Industry and Ministry of Work have to take their duties towards stipulating
directions and instructions for environmental health awareness and for training as well.
Pressurized containers: Different types of gases are used in healthcare and are often
stored in pressurized cylinders, cartridges and pressurized containers such as aerosol
cans. About the knowledge of that category, the study revealed that only 40% of the

subjects have knowledge about this issue. This kind of wastes must not be placed in
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waste disposal bags destined for incineration, but should be stored separately in
containers, which are marked with words "don’t incinerate", "don’t puncture”, "keep out
of direct sunlight" (WHO, 1999; Coat, 1994). High-pressured containers should be
buried or sent back to their manufacturers but never burnt or processed mechanically
(Tesink, 1994; USEPA, 1990). It was believed that this issue has special importance
due to alot of injuries and explosions, which may occur, especially at the disposal sites
(Croen, 1998). Moreover he confirms the prohibition of disposing this land by burning
but it has to be buried under special conditions. Therefore, the various stakeholders
must pay attention about this item and must be aware about the risks that associated
with.

Radioactive materials: Which include unused liquids from radiotherapy or laboratory
research studies, contaminated glassware, packages or absorbent paper, urine and
excreta from patients treated or tested with unsealed radio nuclides and sealed sources
(WHO, 1999). Radioactive materials may be sent back to the nuclear industry that
supplied them. Most radioactive materials from medical establishments have fairy, low
level of radioactivity and a short half-life (WHO, 1999). It may be possible to store
such wastes under carefully controlled conditions until the level of radioactivity
becomes low that it may be treated as other waste (WHO 1999). Special care is needed
when old equipment containing radioactive sources is being discarded. In general,
radioactive materials in the Gaza Strip are rarely used (MOH, 2001), and the study
demonstrated that only about 30% of the study population have knowledge about
radioactive materials. It was thought that the majority of the health employees need
instructions about the radioactive waste and how to deal with it. The researcher
emphasizes the importance of defining the proprieties of radioactive materials besides

what are the safety measures and the conditions of dealing with this waste.

89




Heavy metals: Are consisting of both materials and equipment's with heavy metals and
directives including batteries, thermometers and most of industrial wastes that contain
heavy metals as chemicals, paints, papers, and plastic industries (Sauer et al, 2001;
Coat, 1994). All those kinds must be collected in special containers and must be
disposed in special isolated landfills (Tesink, 1996). The majority of heavy metals come
from industries and incineration processes (Reimann, 1992; Poulsen and Mitdgard
1996). It has been comprehended that heavy metals, such as cadmium, lead and so on,
are produced from industrial, agricultural and medical processes. They directly affect
the public health, as the literature indicates and denotes this concern (Reinhart, 1993;
Torres et al, 1991; Safi, 1998; Poulsen and Midtgard 1996). However, the results of the
study emphasized the statistical significant association between knowledge of this waste
and how can it be managed. For the importance of the recognition of HW, we
recommend that MOH, MEnA and the related ministries have to work hard collaboratly
for managing this field. In addition, more research is needed in this vital issue.

Processes of HWM

Separation of hazardous waste: Segregation of hazardous waste is considered as a
comner stone of the HWM because hazardous waste management has a very hi gh risk
due to either dealing with it or in term of costing money, which is about twenty times
more than normal waste (Sauer etal, 2001). Poor segregation of HW at source in the
Gaza Strip due to the low education of personnel in charge will multiply the component
of hazardous waste therefore it becomes 40% instead of less than 10% of the total. In
addition, the lack of proper storing of needles and sharps demonstrates the numerous
injures among waste handlers (Nath, 1995; Elkhodary, 1997)

According to the results of the study, more than 50% of the subjects confirmed that

there was no segregation at source. For instance, at El-Shifa Hospital, most of
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hazardous wastes were dumped together with municipal garbage in main municipal
containers. Hospital incinerator was also used however it seemed to be working in an
inappropriate manner. In addition, there were several health problems, which caused
direct risks to the personnel and the environment as well (MOH, 2001). On the other
hand, the factories haven’t separated the HW but they usually dump it directly to
municipal containers and that causes harms to solid waste handlers as well as waste
pickers (Zoarob, 1997). The results also revealed that there was a statistical significant
association between the category and the separation of waste and thus affects HWM.
The researcher recommends that all organizations, which deal with HW, have to
segregate their wastes at source because this process reduces the risks and also saves the
money and efforts as well. The above mentioned subject was emphasized by the
literature (Coat, 1994; El Khodary, 1997 ; WHO, 1999)

Collection of HW: The collection of HW is the key to whole management processes; if
wastes were segregated properly it would have been easier to deal with and to handle
without problems. For example, sharps and needles should be placed in special
containers in order to prevent them from puncturing the handlers and subsequently
decrease the injuries (Environmental Bureau Sapporo Municipality, 2000). Most of
hospital’s staff probably know little about what usually happens to the waste when it is
taken from the ward and probably rarely think about the hazardous that are posed by
materials they discard (Massrouji, 2000). In fact there are two stages of collection
(Sauer et al, 2001): Firstly, collection of different kinds of hazardous waste from
different sections in both of health and industrial field. Secondly, municipal collection
from identified locations to the disposal sites. The results of the study revealed that
more than 75% of the subjects said that there were HW collection in their sections and

the rest mentioned that they didn’t know about the issue.
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Furthermore, the literature confirms the mismanagement in this important item
(Massrouji, 2000; Health and Environment Department, 2001; Vrins, 1998)

The researcher supposes that MOH has to segregate HW according to a clear plan.
Moreover, it has to coordinate and cooperate with the related organizations such as
municipalities in order to save the bags and containers. Up to date MOH is not doing
this work.

Handling of HW: The study revealed that about 65% of the subjects said that the HW
transferred one time or less per day to the waste bags or containers. Ideally, HW should
be sealed and carried to a special waste storage room where they will be placed in
separate piles according to the colors of the sacks (Mikkel et al, 2000). This storage
facility should be secured so that unauthorized people can’t gain access to the waste.
Additionally, carts and vehicles used to transport the waste should be carefully designed
in order to be stable, quite in operation (Vrins, 1995). In addition, all the quantities
must be stored in a special room as transfer station (Sauer et al, 2001).

It was emphasized that the results revealed statistical significant relationship between
the proper dealing with HW and the presence of HWM. In addition, these results were
similar to previous studies, such as Massrouji (2000), but the problem was transmitting
these wastes with the domestic wastes to the municipal containers. Therefore, the
researcher calls for an urgent need that decision-makers and policy setters are required
to concentrate their efforts to follow up and control these processes. Such policies need
to be enforced by clear well formulated legislations.

Transport and Disposal of HW: After internal collection and pretreatment, municipal
employees, using suitable collection vehicles transport HW. A number of impacts are
associated with the use of HW collection vehicles like increase of traffic frequency,

smell, dust and so on. Disposal of HW means the placing of wastes in its final place.
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HW should never be disposed of with water because of the risks of chemical,
microbiological and gross pollution (Adams, et al 1981). Gaza municipality has
constructed special isolated section for disposal purpose (Annex 7) taking into account
all the international standards (Sauer et al, 2001). Disposal processes in GM-HWS were
well designated and all the preventive procedures were taken (Disselkoen, 1998).
However, in spite of the importance of the two latter chains in HWM, this issue is

beyond the limitation of this study.

Recent Improvements of HWM

Developments and improvements of HWM in the studied places were obvious. In
general and by contrasting the situation before and after the presence of PNA, itis
cleared that the situation of SW is better after PNA took over the place than it was
during the Israelis occupation (MOH, 2001). The literature also supports this finding
and indicates that before the PNA, HW services were neglected (GCSWDP, 1994).
Although the current change is intelligible and obvious, it is still in primary initiative
phase from some organizations. The positive thing is that the PNA continues to pay
attention and try to encourage investments in this vital issue. The study demonstrated
that 60% of the study population confirmed the improvements in their organizations.

Regarding the availability of special tools related to HW, such as special containers,
plastic bags and so on, 40% of the subject confirmed the presence of preventive tools,
such as masks, eyeglasses, boots, special uniforms, detective devices to detect gases and
so on and that matches the literature (Sauer et al, 2001). The study population
confirmed that the reasons for absence oftools were the lack of fund, lack of worker
awareness and lack of department obligation. Generally, all the above initiatives
reflected benefits either for public human health or the environment and the study

revealed that 60% confirmed these benefits.
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The special tools for dealing with HW are considered as a substantial issue. Proper
management provides tools and equipment related to this concern started with
containers, which are appropriate for each kind of waste. This equipment must be easy
to deal with. Furthermore, it has special colors and signs in order to facilitate the
workers mission in this field. In general, the appropriate management of WH implies
that attention should be paid to the other preventive facilities, which include: special
uniforms, preventive eyeglasses, special hat, detective devices to detect gases and so on
(Sauer et al, 2001). These tools reduce the risks of injuries, which may be caused by
dealing with hazardous materials. Furthermore, it will encourage and stimulate the
workers to work more effectively (Batstone et al, 1989).

Concerning subjects’ evaluation of dealing with HW, the results exhibited that 55% of
the subjects ratified their satisfaction about the level of HW introduced services in the
hospitals whilst this percentage was 50% in clinics and 72% in industrial field.

As shown before, the percentage was high in the industrial field. This phenomenon
could be related to their expectation or related to the threat culture in the private sector.
Health sector subjects are governmental employees with secured jobs and may have
high expectations congruent with their level of education. To meet subjects’
expectations and to solve the above-mentioned problem, it is very imperative that the
related ministries such as MOH, MEnA and the municipalities must impose proper and
comprehensive strategic policy for the concerned issue.

Dealing with hazardous medical and industrial wastes requires some follow up
procedures, such as health regular exam for all the workers in this field. In the Gaza
Strip, no studies were executed among people who work in this field. The study outputs
indicated that only 15% of the study population mentioned that there were regular

medical exams in their health and industrial organizations but the rest confirmed the
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absence of any exam. In spite of the whole deliberates and cautious measurements in
industrial countries, they examine their workers regularly. In addition, they produce the
appropriate preventive remedy for them. In contrast, the situation is different in
developing countries whereas there is no sufficient interest in this concern so this leads
to increase the number of diseases cases among workers such as lead toxicity (Torres et
al, 1991). This requires more interests from the concern ministries to pay attention and
to concentrate their efforts towards this aspect in order to identify the risks, which affect
the workers and to impose legislation as well as lists to organize this task. Whilst the
study indicated that there are positive hints that need to be supported and built on the
various organizations towards having a well-established HWM system, the study clearly
demonstrates the need for a comprehensive plan for HWM. The governing body must
set strategic plan for national level that focuses on several issues related to HWM.

Firstly, every health care or industrial facility should have or develop a waste
management plan that includes daily routines for segregation, collection, handling, and
packing of all the different waste categories. Secondly, facility managers should ensure
that this plan is in place with an adequate budget and personnel in order to be
implemented and lastly, implementation of HWM plan routine monitoring should be

carried out in parallel with the information and specific training programs.
Hazards of Mismanagement of HW

There are some widespread phenomena in the Gaza Strip related to HW, such as
children playing around waste containers. This bad habit is due to lack of awareness
about hazards and risks from this issue. HW can transmit several diseases as well as
causing hazardous injuries from playing with these hazardous wastes (White et al, 1997,
Nath, 1995). The consequences of this study demonstrated that 70% of the study

population ratified that children playing with wastes causes health risks to public health.
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Furthermore, the study revealed that 30% of the study population confirmed the
presence of sharps in wastes, which were the main and direct cause of diseases and
injuries. The above finding corroborates with other research findings which reported
similar results in The Gaza Strip as well as in developing countries, such as India,
Philippine and so on (Mato and Kassenga1997; Kungskullniti and Chumpusakdi 1991;
El khodaery, 1997). Problems and diseases, which might be caused from dealing with
HW are various and miscellaneous. The literature indicates that wastes cause respiratory
diseases, intestinal diseases and skin disease (Konnoth, 1994; Abu Mourad, 2001).

The findings of this study give therefore signals for decision makers in Ministry of
Health, Ministry of Environmental Affairs and Health and Environment Department in
the Municipalities to concentrate their efforts for promoting environment and health
awareness programs.  Moreover, taking measures such as providing and supporting
preventive requirements for all workers who deal and handle wastes is essential.
Awareness and Training Related to HW

The results of the study revealed that health education significantly affects directly the
improvements and development of HWM. Therefore, the researcher emphasizes and
recommends that the concerned ministries need to concentrate on comprehensive
awareness programs. All health care and industrial staff should be aware of the
facility’s basic healthcare and industries waste management plan and their role in the
plan. This includes management and regulatory staff, medical doctors, nurses and
nursing assistants, cleaners, waste handlers and visitors to the facility, engineers,
technical workers and so on. The waste management plan should be presented in
simplified method and displayed in a diagram at all points of waste generation. Better
health and environmental working conditions for waste handlers should be addressed in

planning resources for waste management. This includes but not limited to the use of
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protection clothing and specialized equipment to ensure worker safety as well as for the
general public (Soliman et al, 1993). Although the study results demonstrated that more
than 82% of the subjects didn’t attend any kind of HW training courses, the study
clarified that 76% of the study population were looking for attending HWM training
courses. Also, the results demonstrated that there is statistical significant association
between health education and improvement of services for HWM. From the
aforementioned the researcher recommends that all the concerned bodies have to give
special interest to educational and awareness programs.

Similar results were registered in the Gaza Strip as well as in developing countries
(WHO, 1992; Massrouje, 2000). Training and awareness should include basic
information about HCW, industrial waste and the risks of bad management of HW
(Coat, 1994). Additionally it should provide basic information on the facility’s waste
management plan (WHO, 1995) and each employee’s responsibility and role in HWM.,
To have effective HWM training program, need assessment should be conducted first
then followed by setting priorities that match the available resources. .-Such need
assessment  should consider the various stakeholders. It is essential that such a program
needs to be approved by all the concerned people to facilitate ité implementation and
commitment Asubsequently. The target population should include those people who deal
with WH. To support the utilization of such a program recent methods and strategies of
training including adult learning principles need to be utilized. Continuous monitoring
and evaluation of such a program is essential so that modification could take place.
Furthermore, it needs to incorporate technical instruction on application of the practices
described in the waste management plan (WHO, 1998).

Additionally HWM training should provide basic information on the faéility’s waste

management plan (WHO, 1995) and each employee’s responsibility and role in HWM.
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Furthermore, it needs to incorporate technical instruction on application of the practices
described in the waste management plan (WHO, 1998). The study revealed that 25% of
the study population stated that there was mass media in their organizations. Regarding
health educator’s visits in both of health and industrial organizations, the consequences
of the study confirmed the weakness of this concern whereas 25% of the subjects
mentioned that there were health educator visits and 75% ratified the absence of these
visits. Mass media by its miscellaneous shapes (posters, leaflets, TV and so on) is
considered as a very important issue for increasing health and environmental awareness
in HW field (Van Duyl et al, 1997). The above mentioned outputs are supposed to be as
a very clear indicator for the decision makers in industrial field as well as health field in

order to plan and devise regular programs for health and environmental awareness.
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Conclusion and Recommendations

Chapter (6)

Conclusion

The management of hazardous waste in the Gaza Strip requires efforts and care from
a chain of people, starting with the nurses, doctors and industrial workers who use
the equipment and supplies that become waste, continuing through the laborer who
provides clean sacks or containers and carries away the waste, finishing with the
person responsible for ensuring that residues are disposed of in the correct way. If
any of these are careless in their work, the chain is broken and dangers is follow.

In spite of that HWM is a sequence chain process of work executed by more than
individual organization; there is no cooperation between each other. Ministries and
organizations related to this issue should cooperate for instance, legislation and
sustainability should be supported by MEnA, while MOH and productive
organizations should separate and collect the HW within the organization as a
previous stage preparing for the role of the municipalities which are responsible for
transporting and disposal.

The managerial procedures related to HWM usually urge hazardous medical waste’s
segregation at source, which should be separated in to five categories, but currently
and with the presence of mismanagement in the medical organizations, the HW is
collected mixed with domestic wastes and transported to the municipal containers in
order to be disposed in the sanitary landfill, this procedure leads to many risks for
workers in hospitals as well as in the municipal landfills.

Knowledge of the quantities of the different types of waste is essential if sound
management decisions are to be made. The incidents of accidents, injuries and

infections should be carefully monitored. All staff, including those in waste disposal,
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"
should have regular medical check-up. Related to that thing, we conclude that HWM
in the Gaza Strip in the initial stages and need more attention.
Level of education is very important and it is associated with the development of
HWM services, thus it is very essential to take this into the consideration when
employing persons who will deal with HW.
The study revealed the absence and lack of legislation and bylaws, which regulate
HWM in all the related ministries and organizations.
The main health hazard related to medical waste appears to be the transmission of
infectious diseases via sharps and contaminated blood, while the chemical waste was
represented the majority of risks among the industrial workers.
Sharps pose the most serious risks to health, they must be stored in puncture-proof
containers and disposed of in such away that they are not accessible to children and
scavengers. Some medical organizations such as hospitals and clinics separate sharps
in special containers and dispose them in the incinerators, which are present in their
organizations. Incinerators can be a very effective method of treatment of most
hazardous waste in the Gaza Strip, but many don’t operate as they should,
combustion temperatures are often too low and unstable operator who mainly didn't
have any training, so that there are problems and several complains from
surroundings of bad odor, smoke, and sharps in the ash may still be hazard.
The study demonstrated lack of interesting within all organizations for regular
medical exams, in addition lack of safety tools for persons who deal with HW,
therefore this situation reflected negatively the safety of workers.
There is an obvious deficient for training programs in all organizations this lead to an
enormous desire from dealers with HW to conduct training programs, these training

rograms are essential for all levels "administrators, doctors, nurses, engineers and
p
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workers". The training should include the safety handling method with HW, the best
methods for using the preventive tools and equipment and so on.

In spite of the importance of regular health education visits with low cost, most of
the organizations neglected this essential item, moreover most of the organizations
don’t have mass media, such as, leaflets, posters and TV spots, due to the lack of
knowledge about the importance of this concern.

Careful sorting, handling and storage of wastes inside hospital, clinic and factories
are the key to organization hygiene. Normal waste should be kept separate from
hazardous wastes. Chemical and pharmaceutical waste collected from hospitals
should join industrial waste of similar nature for joint treatment. But the actual
situation in the Gaza Strip establishments is unsatisfactory, lack of knowledge among
hazardous waste dealers, lack of coordination among different ministries and lack of
health education, awareness campaigns and community involvement. The above
mentioned are basic needs that should be tackled as soon as possible, and this leads

us to suggest the following recommendations

Recommendations

This study and my background as well as my position has led me to the position in

which I can make some recommendations which cover personnel and process aspects

related to hazardous waste management as follows:

Relevant national legislation and municipal bylaws must be ready for a full and
effective implementation of hazardous waste management and would include waste
regulation, regulations on environmental and health impact assessments,
environmental emission standards, prevention and control of infectious disease

regulations and emergency special procedures.
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e It is recommended that other ministries as environment, industry, health and
municipalities shall be involved in the elaboration of HW framework, and its
implementation in to future legislation and bylaws.

e Special committee has to be formed from the related ministries such as, MEnA,
MOH, Ministry of Industry and the Municipalities in order to persist the
coordination and imposing legislation and bylaws

e Because of the importance of the education in HWM field, therefore ministries and
organizations, which deal with HW have to take into their consideration the
employment of educational people.

e Related ministries such as health, industry and municipalities should document
all known cases of infections or poisoning through HW, this documents is an
initial step toward improving occupational and environmental health.

e Training programs: It is recommended to health and industrial managers in the
Gaza Strip, that they train their staff to make them aware of hazards from
infected and toxic waste especially from infected sharps.

¢ Regular medical exams should be carried out for all workers who deal with HW.

e General precaution for HW handlers: The establishments, which deal with
hazardous waste, must provide clear plans for all staff at all levels, including
operational procedures for safe waste handling, accident response procedures,
fire control, gas release response, first aid and emergency evacuation
procedures.

e Source segregation procedures: At hospitals, primary health care clinics and
industries, the establishments should implement source segregation and separate
collection of hazardous waste. Source segregation of recyclable leads to the highest

recovery of clean and high-grade recyclable.
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e Collection services: this procedure has to be done frequently and on regular basis, in
addition safety equipment, which reduce risks and dangers for workers should be
provided.

e PNA must support studies that would provide more insight on the magnitude of the
health and safety problems in health and industrial establishments in the Gaza Strip
and their causes.

e Raising public awareness and supporting health education programs on Hazardous
Waste Management is an essential component of the environmental conservation
process, so the decision-makers should consider that vital issue and conduct

comprehensive programs for all level of personnel.
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Annex 3

List of studied HW Factories in the Gaza Strip

Middle East Pharmaceutical and Cosmetics Laboratories Co.Ltd.

It is located in the industrial zone in Beit Hanoon industrial area, this factory is
equipped with most modern equipment and the company is a member of the Arab
Union for Producers of Drugs and Medical Needs.

This factory produces many kinds of drugs such as tablets, capsules, ointments,
creams and liquids.

Chemical substances, which are used in it, are preserved in closed and dark bottles
signed with all specifications, precautions and how to deal with this substances.
About the disposing of empty bottles or containers they are sent to their original
resources in order to reuse or recycle them. The expired materials are replaced by
new ones from the original company.

If there are some difficulties in returning the above mentioned substances and waste
the company coordinates with the municipality to dispose these wastes by safety
methods to the environment and the public health as well.

Al Arabia for Plastic Industrial Co:.

It is located in Beit Hanoon industrial area, this factory produces plastic barrels and
consequently it generates many HW substances, which are disposed directly to the
containers of the municipality.

El Riashi company for batteries production:

It is located in El-Sheikh Egleen area in El Rimal neighborhood and it deals with
lead, which consider as a heavy metal.

Anber’s company for electrical painting:

It is located at the northern border of Gaza with Jabalia, it uses several materials
through its manufacturing processes such as: sulfuric acid, sodium hydroxide, sodium
cyanide nickel and zinc. Most of this factory’s wastes are disposed in the normal
containers, which are placer by the municipality.

Alewa factory for detergents and chlorine:

It is located in Shigaia area, which is a residential area.

It uses several materials some of them consider hazardous and the others are not
hazardous.

El-Redaisi polystyrene and plastic factory:
It is located at Jabalia area and it produces polystyrene and plastic products.

Copra factory:

It is owned by Khader Haboub and located in El-Rimal Area. It produces shoes and it
deals with Hazardous materials as well as non-hazardous materials.
Rashad Shawa printing house:

It is located in El-Rimal area and deals with lead so it generates hazardous waste.
Mansour printing house:

It is located in Beit Hanoon industrial area, and it produces HW such as lead.
El-Salam factory:It is located in ElZaiton area and produces fiberglass, which
considers as HW material.
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Annex 4

Environmental Assessment of Hazardous Waste

Management at Selected Sites in the Gaza Strip

(Questionnaire)
Serial No.:
Code No.:
. Date:
. Type of the organization:
Hospital Clinic Factory
Others (Specify)
State the name of the organization:
. Area:
North Gaza { Middle Khanyonis Rafah
Gender:
Male Female
Age, if possible:
Marital status:
Married Single Widow Divorced
Educational level
Primary Preparatory Secondary l
Academic Others
Educational years:




9. If you are working in health organization, please answer Q. 10, and if

you are working in industrial organization, please answer Q. 11:

10. Occupation:

General practitioner

Pharmacist

Worker

11. Occupation:

Engineer

Others

Specialized doctor Dentist
Nurse Lab. Technician Radiologist
Others (Specify)

Technical worker

Worker

(Specify)

12. Work duration at the place:

13.1s there special waste management in your organization?

Yes

No

Don’t know

14.1s there a special plan for HWM in your organization?

Yes

No

Don’t know

15.Is there a special team for HWM in your organization?

Yes

No

Don’t know

16. Are there legislations and bylaws for controlling HWM in your

organization?

Yes

No

_ ] Don’t know

If the answer is yes in O 16

17., Are the accountable people applying these regulations and bylaws?

Yes

No

Don’t know

[ ]




18. Does your organization coordinate with other organizations in relation

to the waste concern?

Yes No Don’t know

19. Do you personally know HW?
Yes No

If the answer is yes in Q 19,

20. Is there any separation for HW within your organization?

Regularly Sometimes l:) I don’t know Not absolutel

<

21.1s there any collection for HW in your organization?

Yes No I don’t know

If the answer is yes in Q 21,

22.1s there a regular mechanism for this concern?

Yes E No E I don’t know :i

If the answer is yes in () 22,

23. How many times do they usually collect HW per day?

24.Did you work in other organizations concerned with the same field of
your current organization?

Yes No

If yes, please how many years?

25.Have you noticed any improvement in HW services since the presence of
PNA? |

. Yes :\ No I don’t know :}




26.Did you notice any environmental progress in HW field in your

organization?

Yes

No

If the answer is yes in Q 26,

I don’t know

27. What are these improvements?

Cleanliness of the place

Absence of fires

Others

Absence of work injures

Absence of people’s complaints

If the answer is no in Q 26,

(Specify)

28. Why? According to your point of view:

Absence of system and framework Lack of employees’ obligation

Cost

Others

(Specify)

29. What are the harms, which may be occurred from throwing HW nearby

or around the containers in the street?

Children playing with wastes

Presence of astray animals

Visibility of sharps and needles I

Others (Specify)

30. Did you notice sanitary impacts of HW on the human health within or

around your organization?

Yes

Noj

If the answer is yes in Q 30,

I don’t know l:

31. What are these sanitary problems?

Skin diseases

Intestinal diseases

Respiratory diseases

Ophthalmic diseases




32.Have you been visited by health educators for HW concerns?

Yes

No

I don’t know

If yes how many times a year?

If no, why?

33.If you work in health field, please answer question 34, and if you work in

industrial field, please answer question 35:

34. Which of the following is considered HW, tick the appropriate?

Needles, sharps, broken glass Drugs

Cotton Compacted cans
Biological substances

Radioactive materials

Others l:

Chemical substances

Placenta

[ ]

Bacterial growing plates

(Specify)

35. Industrial waste includes the following; choose the items, which you know?

Chemical substances [:'

Drugs

Paints

Others (Specify)

Batteries

36.The workers who transport the waste from your work are:

Trained workers

Others

l Regular workers

(Specify)

Private sector

How many times do they usually transport the waste from sections

per day?

37.According to your point of view, Does the mishandling of HW lead to

environmental harms and impacts?

Yes

No

:] I don’t know D




38.Have you been injured by HW?

Yes No I don’t know

If yes, please (Specify)

39.Have you heard about harms or injures from HW for other people?

Yes D No I don’t know :I

If the answer is yes in Q 39,

40. How many injured people you know?

41.Can you determine the percentage of HW within the general waste in

your organization?

Yes I: No :] I don’t know

If yes, what is the percentage?

42.Have you attended any training course for dealing with HW?

Yes No :’

43.Do you need any training for recognizing HWM?

Yes No j

44. Are there special tools for dealing with HW in your organization?

“Special bags — buckets — boxes ... etc.”

Yes No I don’t know

If yes, (Specify the available)




45.Do you think that the presence of special tools is essential for dealing

with HW?

Yes :)

No D I don’t know

46. How HW are being disposed in your organization?

Transported directly to the municipal container

Transported to a special incinerator

Burnt in open areas

Transported to the municipal landfill by special vehicle l

Others

(Specify)

47. Are there special incinerators for HW in your organization?

No l: I don’t know D

It yes, are you satisfied with its system?

Yes E

Highly satisfied

Dissatisfied

Satisfied
Highly dissatisfied

48. Are you willing to cooperate with HW specialized committees?

Yes j

No I don’t know

49. Are there any regular exams for the workers in your organization?

Regularly

Some times

not absolutely (

50. Are the preventive equipment available in your organization?

Masks — Gloves— Overalls — Shoes — Eyeglasses -Others

Regularly

Sometimes C

not absolutely l: I don’t know




51.1f these equipments are not available in a proper manner, why?

Lack of fund I Lack of workers’ awareness ’ Lack of
department’s obligation Others (Specify)

52.What’s your evaluation about dealing with HW in your organization?

Excellent Very good Good |

Acceptable l:l Unacceptable

53.Does your organization use any of mass media for awareness about HW?

Yes No I don’t know I

If yes what is used for this purpose?

TV,— Posters l: leaflets :) Plays

Others (Specify)

54. Please note down any proper subjections for improving HWM in the

Gaza Strip:

Researcher

Abdel Rahem Abul Kumboz
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