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I. INTRODUCTION

A Regional Traiming Course on Solid Waste Management was organized by the WHO
Regional Oftice for the Eastern Mediterranean (EMRO) with its Regional Centre for
Environmental Health Activities (CEHA), Amman, Jordan, from 25 March to 6 April 1995,

Dr Saad Al Kharabsheh, inaugurated the Training Course on behalf of H.E. the Minister of Health,
Jordan, Eighteen participants and one observer from 11 countries of the Eastern Mediterranean
Region of WHO took part in the workshop, In addition, experts from the University of Newcastle
upon-tyne, the Centre for Environment and Development for the Arab Region and Europe
(CEDARE), University of Jordan, Greater Municipality of Amman, and WHO/CEHA Staff
Members participated.

The main objectives of the workshop were to:

~ "train the trainers” in procedures and practices of solid waste collection, transportation and
disposal, various solid waste management technologies available;

- review and acquaint them with the appropriate and available legislation, standards and
guidelines {(national and international) related to solid waste management, landfill design,
operation and maintenance:;

- provide opportunity for discussions. site visits, exchange of experiences and success stories,
of participants in their respective countries;

- train and acquaint the concerned technical staff with health hazards and implications of solid -
wastes and promote the establishment of national or local occupation and safety heaith
requirements and programmes.

A message from Dr Hussein A. Gezairy, Regional Director for the Eastern Mediterranean
Region of WHO, was read by Dr M.Z. Ali Khan, CEHA Coordinator. Dr Gezairy pointed out
that every year more waste 1s produced in the urbanized and industrialized countries of the Region.
Inadequate storage, collection and disposal of such wastes continues to endanger public health, as
well as result in increased environmental hazards. Traiming of personnel, use of appropriate
technologies and modernizing equipment can reduce and even solve the ever-increasing waste
problems in their countries. He hoped that this course would train the trainers on how solid waste
can be managed by adopting safe, hysienic, “envirommentally sound and friendly” practices.
Finally, he hoped for a successful and fruitful course with practical recommendations for further
follow-up.

Dr Saad Al Kharabsheh, on behalf of H.E. the Minister of Health, formally opened the
Tramming Course and welcomed the guests to Jordan, He stated that he appreciated CEHA’s role
in holding such training courses and further emphasized that the problem of solid waste
management, especially medical waste. hazardous waste and abandoned tyres, had a high priority
i the country’s environmental strategy as well as action plan. He wished all guests a very pleasant
stay in Amman,
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Afier the introduction of participants and adoption of the agenda and programme (Annexes
I and 2, respectively), Dr Abdel Kaher El Zaemey (Yemen) was elected as Chairman of the
Training Course, Mr El Sayed Al Araby Sarhan (Egypt) as Vice-Chairman and Mr Zafar Iqbai Beg
(Pakistan) as Rapporteur.

A list of participants 1s given in Annex 3,

2.  TECHNICAL PRESENTATIONS
2.1 A globaland regional overview of solid waste nuinagement

Dr Khan, Coordinator, CEHA, utilizing the global ‘and rewional literature resources,
presented the solid waste management situation globally and then reviewed the regional situation.
He presented information indicating that m the Eastern Mediterranean Region (EMR), solid waste
has 2-3 tunes higher organic content, moisture content and density and less paper, glass and metal
content than anywhere else in the world. Generation rates are 1/2 to 1/3 of the global rates, In
EMR only about 20% of solid waste is collected and 80% of that 15 disposed off by open dumping,
The percentage disposed of by dumping and uncontrolled land filling, recycling, composting and
other means are 80%, 0.5%. 0.3% and 19% respectively. He concluded that the problem of solid
waste 1s growing every year, requiring urgent attention by governments. institutions, United
Nations agencies and international organizations.

2.2 Environmental pollution and health implications of solid waste

Dr Anderson, WHQ Temporary Adviser, in hts presentation stated that solid waste contains
human pathogens from a wide range of sources. In addition, inadequate storage and collection and
poor treatment and disposal practices serve as ideal breeding sites for rats and flies, etc., which can
act as passive vectors in transmitting diseases. He outlined the various population groups which
are exposed to the risk of disease, as well as the various routes by which the diseases are
transmitted to the groups referred to.

The solid waste practices which can be used in the management system to mimmize or
eliminate health and safety risks were also discussed, including measures which should be taken in
the home, office and factory, durtng transport and transfer and finally at the waste treatment
(incinerator and composting) plants and the ultimate disposal location points, the sanitary landfill,
Emphasis was also placed upon the need to replace dumps with sanitary landfills and to control
scavenging in an unlicensed manner. In addition to health and safety problems, the issue of
environmental degradation was considered, including air pollution from incinerators and the
leachate and gases emanating from sanitary landfills.

2.3 Solid waste surveys: quantities, sources and composition

Mr Elliott, WHO Temporary Adviser, lighlighted that planning an appropriate waste
collection and disposal system is dependent upon an accurate assessment of the waste
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composition. Comparisons were made of waste characteristics in different countries and over
time. The classifications of waste categories were outlined, together with detailed methodologies
for sampling wastes for physical and chemical classification.

2.4 Planning and management of storage systems

Dr Anderson pointed out that the handling. storage and processing of solid waste at source
is critical to the overall management process since it may have a significant effect on public health,
subsequent operations and the public's attitude concerning the operation of the overall
management system.

The presentation considered the relationship between the volume of the storage containers
with collection frequency and climate. It then went on to outline the factors which determine the
design of storage containers for home, office and industry, paying pasticular attention to odours,
aesthetics and disease prevention. Consideration was also given to the use of the storage system
to enhance or improve source separation to enable recycling and solid waste utilization to take
place conveniently and economically.

2.5  Waste collection vehicles and systems

Mr Elliott in his paper discussed the factors affecting the choice of vehicles used in waste
collection systems. He stressed the need for sustainability and interrelationship between local
storage vehicle type. road conditions. and haul distance. Comparisons were made on collection
vehicle efficiency with respect 1o waste density and loading rates.

2,6 Clinical waste management

Dr Anderson described clinical wastes as being among the most important of the wastes
produced in all societies and also which have a significant potential impact on the health of health
care workers, scavengers and the public. He outlined the main categories of waste produced in
the health care sectors, after defining exactly what this sector includes. Details were given of the
recommended methods for the safe storage of each category, and the on-site and off-site transport
to their treatment and disposal.

It was emphasized throughout that the key to safety is isolating the most infectious wastes
from workers and the public and that consideration should be given to the ideal situation, that all
wastes generated in hospitals should be considered as "clinical” and disposed of accordingly, even
if this imposes an additional cost burden upon the hospital, the municipality or the community.
Finally, the various methods of pre-treatment and disposal were outlined although it was stressed
that when feasible, all clinical wastes should be incinerated in an incinerator designed specifically
for such a task. The only acceptable alternate is a sanitary landfill where all appropriate measures
are taken to digpose of the waste in a safe and aesthetic way,

T YL ey T e A W MRS T g e et 1y P TLTIRY
ki Ton NI e e T




WHO-EM/CEHA/GB-E
Page 4

2.7 Computer aided design of solid waste storage, collection and transportation systems

Mr Elliott presented a detauled description of the Waste Generation System (WAGS)
computer program written for Habitat by Mennus Coffey Associates. The program was described
with the aid of a case study on Chanta, Crete. Estimates had been made for vehicle and labour
requirements with their associated financial and economic costing.

2.8 Solid waste minimization, separation and recycling approaches and options

Mrs Akrouk, CEDARE, stated that the solid waste management problem had become one of
the pressing global issues. More and more waste was being generated and disposing of it posed a
alobal difermma. :

However, attitudes towards solid waste are changing worldwide, [t is being recognized that
many valuable materals could be recovered from the solid waste streswm by adopting the concepts
of waste minimization, recovery and recycling. In the process the amounts of waste that will need
ultimate disposal could be reduced, thus preserving landfill capacities and reducing risk to human
heaith and the environment. It is also being recognized that, through recycling, energy and natural
resources could be conserved and business and employment opportunities could be created.

She gave an overview, along with some examples of solid waste recovery and recyching that

are taking place in the industrialized as well as developing countries. Solid waste recovery and
retrieval systems were also discussed and some points of recycling constraints were given, Finally,
the ptiot project of "Paper-making at home" from indigenous plants, carried out by the Zabbaleen
in Mokattam, Cairo, and was assisted and documented in Arabic by CEDARE, was presented.

2.9 Role of community participation in solid waste management

Dr Anderson in his presentation highlighted the fact that any successful system of solid
waste management is totally dependent on the willingness of the community to fully support the
approach taken, Different levels of participation were discussed associated with type of collection
and storage system specified. The issues associated with the interaction between participation,
public education and legal enforcement were also addressed.

2.10 Information management for municipal solid waste management services

Mr Malkawi, CEHA, and Dr Khan made the presentation in two parts. Part one dealt with
environmental health information resources available at CEHA. The subjects covered were:
CEHANET history and future plans; CEHA's documentation unit; information exchange
programme and services: data bases available at CEHA, and how to make use of these resources
in serving protessionals and institutions working in solid waste management, and in strengthening
the national information exchange capabilities of existing information systems,  Special attention
was given to the use of CD/ROMs i provision of recent literature on solid waste management
{two bibltographics of fiterature published in 1993/1994 on solid waste had been compiled and are
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available upon request from CEHA). Part two introduced CEHA's reprinted document
Information Management for Municipal Solid Management Services as a good guide on designing
of information management systems. The following points were highlighted in this part: role of
information in solid waste management systems: types and categories of needed information,
detailed description of information that should be included in the information management system,
and some important issues that should be taken into consideration while designing information
managemertt systems.

2.11  Waste collection vehicle scheduling and management

Mr Al-Hishan, WHO National Temporary Adviser, in his presentation pointed out that
solid wastes have become one of the most difficult problems that threaten environment in over
populated cities. As the developing countries cannot transfer, successfully, the methods used in
the industrialized countries to treat solid wastes, they must use their available potential. They
must exploit the cheap labour available, and provide the trained technical staff members who are
qualified to perform treatment of solid wastes. Moreover, the importance of health education
among people must be taken into account. People must be fully aware of the risks of
environmental pollution risks, He said that this can be done through schools and universities. The
relevant concept must be incorporated in the academic curricula. Then. it should be possible for
the municipalities to reduce their expenditure costs and improve the environmental status in the
area.

He emphasized that if it is possible to produce the required tools and machinery locally, 1t
will surely help reduce the financial burden that has to be shouldered by the municipalities. Since
local machinery will be cheaper it will help municipalities save the hard currency that should be
used in importing the required inputs of the development plans.

2.12  Siting, design and evaluation of sanitary landfills

Dr Anderson and Mr Elliott in their joint presentation said that sanitary landfill is a method
of disposing of most types of solid wastes, including domestic, industrial. commercial and, if
required, hazardous and clinical.

Sanitary landfill is defined as depositing the uncompacted waste in as smail an area as
possible, compacting it in order to optimize the use of the volume available and covering each day
with an inert material of 150-200 mm depth. Once the final level has been reached the site should
be covered with 1 m of perforated impervious material (such as clay) and covered with topso‘l‘l in
order to prepare the area for final restoration.

They described the three basic types of landfill in use, namely the area, trench and cell
methods as well as described briefly the methods of lining such sites, the collection and utilization
of the gas produced and the methods of controlling and treating any leachate which may be
generated.
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2.13  Development and use of checklists/methods for evaluating disposal sites

Dr Anderson, utilizing the English version of a paper given by Mr Bani Hani in 1993,
identified a series of headings which were used to characterize the suitability of a site for landfill
purposes. A weighting system had been developed to allocate a point score to each heading.
Decisions on site selection may be made by comparing total point scores for each site,

2.14  Selection and use of appropriate waste disposal manpower and equipment

Mr Al-Hishan reviewed various categories of equipment currently being used by the
Greater Amman Mumicipality and the manpower requirements, based on existing landfill sites
around Amman, Maftraq. [rbid and Zarqa cities. He emphasized that the equupment and manpower
must be based on the type of waste, topography, [oeal constraints and conditions.

2.15  Feasibility, planning and management of composting in the Eastern Mediterranean
Region

Dr Natour, WHO National Temporary Adviser, reviewed composting as a biological
process mvolving the microbial degradation of organic materials. He added that it is simply a
means of converting raw waste organic matter, (a potential source of foul odour and public health
problems), into an innocuous humus. Thus, composting is generally viewed as a sclution to waste
management problems and as a means for improving soil quality.

- In order to prevent the production of foul odours, breeding of thes, preservation of
mtrogen in the composted material and killing pathogenic agents, composting is carried out under
aerobic conditions, using various processes. Composting processes vary from very simple, low
technology methods to high technology and continuous processes. Due to the high costs of the
highly mechanized composting processes, composting plants which depend on such high
technology had been closed and replaced by the simpler processes which are based on batch
composting in wind rows,

Moreover, composting is affected by various parameters, i.¢ temperature, aeration,
moisture, pH and particle size. as well as types and amounts of impurities in the material to be
composted. For proper and successtul composting, pretreatment of compost matenals. to nd it
from noncombustible materials, i.e. glass, plastic, rubber, steel and metals or rubbish, 15 of prime
importance. Also, maximizing the materials surface by minimizing the particle size (milling or,
shredding) constitutes a vital factor in good compaosting,

Owing to high cost and improper composting, most composting plants in the Region had
been closed. However, Egypt had established three 160 tonne capacity per day, composting plants
in 1984, using the wind row process. So far, composting in Egypt had proved to be successtil and
the Government plans to establish more, similar plants, .
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2.16  Composting in Kuwait : a case study

Dr Natour presented the case study based on a project during 1980/1981 which had
proved that municipal refuse in Kuwait was ideal for composting. Over 75% of such refuse is
compostable and contains food waste at a rate over 53%, most of which consists of cooked food,
fibrous shells, peelings and bread. Such nutritively rich refuse may have other important
utilizations, besides composting. depending on the method of handling.

As for composting, household retiise was found to contain a carbon:nitrogen ratio of 19-
40:1, depending on the percentage of paper and carton present in the refuse, Such
carbon:nitrogen ratios indicated the refuse to be of high quality for composting. In fact, addition
of nitrogen sources to compost material did not improve composting. Compost trials of such
refise produced a high quality compost within relatively very short periods of time for each of the
composting methods used. So far, composting in artificially aerated bins and in naturally aerated
bins gave the best results.

Compost microflora was found to be highly adequate for good composting. The various
microflora populations isalated during various stages of composting, revealed bacteria as the most
dominant, followed by actinomycetes and fungi respectively.

Municipal composing conditions were often found to be inadequate. Thus, in spite of
composting for four to seven weeks, the municipal factory produced low quality compost. Such
compost, when compared with trial compost was found to contain a much higher percentage of
particles larger than 5 mm, have much lower water holding capacity, higher ash content, a high
rate of non-degradable impurities. higher levels of heavy metals and lower levels of plant nutrients.
Due to the fact that the factory became very old and it was not possible to make the necessary
corrections for better composting, the factory had closed within four years of this study.

2.17 Incineration as a waste disposal option in the Eastern Mediterranean Region

Dr Anderson indicated that incineration is an option which must be at least considered for
the disposal of solid waste in any large city. The shortage of low-cost land adjacent to cities, and
the ever increasing costs of transport to, and operation of, sanitary landfills may make incineration
a cost-effective option. The type of incinerators available and their various advantages and
disadvantages were outlined, together with the role which incineration may play in the overall
management of municipal solid wastes. He also discussed the management and controls which
must be considered for all emissions from an incinerator, not only the stack gases but also the_
liquid and solid discharges.

2.1%8  Evaluation of course

Dr Anderson compiled and presented the evaluation which showed that the overwhelming
opinion of the participants on the course was that they had found it very usetul and that they
appreciated both the technical content of the lectures and the quality of the presentatlon Of
maximum significance perhaps, was the fact that everyone found that the course was In some way .
relevant to their current waste problems. All believed that they had benetited from the course and
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that sufficient time had been made available for discussions although they were divided on the
usefilness of the site visits.

Generally the subject matter was considered to be theoretical rather than practical and
there was sutlicient (or too much) handout material. Nobody found the course too difficult and
everyone benefited from exchanges of experience with both the lecturers and other participants,

There was universal agreement that some level of usefulness would be gained by all
countries represented and that the course would provide those attending with an opportunity to
pass on the knowledge gained to other with whom they work, They would now be able to take
appropriate decisions and apply new methods since they are better able to understand the various
options available to them in solid waste management. Overall the course was highly rated.

3. SITE VISITS

The course participants and advisers made a full day visit to the Al-Akaider and Rusaifa
samitary landfills. Using the checklists, they noted various positive and negative factors dealing
with design, operation and maintenance aspects of both sites. These observations were then
jointly discussed in a group session and resulted in individual and useful improvement strategies
and approaches in view of each country’s situations.

4. COUNTRY PRESENTATIONS

4.1 Egypt

Historical concern about solid waste management and governmental concerns were
covered by various laws such as 38/1967, 39/1976 and 129/1982 including penalties and
punishiments related to general cleaning and waste management. Recently a separate law, 4/1994
concerning all environmentat affairs, was approved by the Government,

The main public health concerns and problems are:

— air pollution resulting from accidental combustion, emissions of particulate matters, oxides of
sulfur and nitrogen. “

— water pollution resulting trom leachate from landfills and composting plants that reach
roundwater with heavy concentrations of orgamcs and heavy metals;

— public health hazards resulting from biological, physical and chemical agents exposure to
explostves, broken glass, nails, pins, wires, bones. smoke. animal and insect bites, virus,
bacteria, fungi, parasites and protozoa;

- respiratory diseases, eye diseases, skin diseases, parasitic infections, accidental wounds and dog
bites among people working in collection and transport;
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- hazards from dangerous wastes like laboratory and hospital wastes.

4.2  Islamic Republic of Iran

Collection and disposal of urban solid wastes is primarily undertaken by municipalities
(Ministry of Interior), while monitoring and surveillance of the health aspects of refuse disposal is
the responsibility of the Environmental Health Department affiliated to the Ministry of Health and
Medical Education, and the Environmental Protection Organization.

The focal strategy for refuse collection and disposal includes a high technology compost
plant installed in Isfahan since 1989 with a capacity of 500 000 kg per day. The plant has
provision for recycling of plastic wastes for the time being, but more advanced equipment will be
installed for recycling of metals. glasses, paper and cardboard, in the future.

Regarding hospital and clinical refuse disposal, some hospitals are equipped with refuse
incinerators but this method does not function in big cities, because of air pollution problems,
therefore hospital and medical laboratory refuse is collected utilizing special procedures and is
subsequently buried in a sanitary landfill.

4.3 Iraq

The municipalities deal with the solid waste management because they are governmenta)
bodies which have all responsibilities for collection, transportation and disposal of the solid waste.
The legislation, restrictions and requirements of landfilling for ordinary and toxic hazardous solid
waste are issued by the Deputy Prime-minister’s office in Iraq.

The number of landfills in Iraq is around 108 in the 15 governorates and the average
amount of solid waste produced by one person per day is 0.7 kg.

The amounts of solid waste produced in Baghdad city and 14 governorates during the first
half of 1994 were 1 650 000 and 8 601 745 tonnes per day respectively out of which only 439 000
tonnes was collected. The equipment available to deal with solid waste management consists of
1204 pieces. The actual requirement is for 1885 pieces indicating a shortage of 681 thus resulting
in accumulation of solid waste in large amounts, increase in harmful insects and rodents, bad
smells and consequent effects on health and environment.

4.4 Jordan

Solid wastes will continue to be a source of environmental pollution unless scientific and
sound bases are considered in their management. These wastes constitute a large burden that has
to be shouldered by the municipalities' budgets and the costs of collection, transport and disposal
are very high. Prices for machinery required are also very high, Sound management and optimal
organization are just two factors that will assist in reducing the high costs ineurred in solid waste
management. Last but not least. the education of people regarding pollution and ecological risks
is another main factor in a successtul treatment and processing of solid wastes.
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4.5 Marocco

The management of solid waste is largely assured by the local governments with the
fogistics of the Mimstry of Environment. In the city of Rabat, population 880 000 inhabitants, the
management of sohd wastes 15 assured by the cleaning services of the community and urban
communes. They collect 950 tonnes a day of solid waste of which 90% is of household origin and
therefore disposal 15 25% composting and 75% burying. About 16 tonnes a day of recyclable
products, of which 83.6% is cardboard, are collected through the acquisition of 1400 dustbins,
compressing dampers and a new rubbish dump (80 ha). Unfortunately negative repercussions on
the environment are noted due to bad conditions, Consequently the action plan which will include
three deadlines, short, medium and long-term shoutd have as its principal orientations:

- sensitization of the population for better conditioning and sorting from the beginning;
- tmproverment of work and salary conditions of the waste collector: and

- adequate reduction/elimination options.

4.6 Oman

Disposal of the various kinds of solid waste is a problem as there are many factors
affecting both environmental and human health. There are laws of environmental conservation and
the State makes great efforts to implement the best methods of solid waste disposal. Disposal is
done in three phases: collection, transportation and final disposal

With regard to collection, the municipal authorities are trying to provide the largest
possible number of small waste steel barrels of 200-litre capacity and large mechanical containers
of 1.1 m*. The municipalities use various vehicles for transportation of solid wastes, The
automatic vehicles which are used in towns erush and press the waste. The big trucks and small
vehicles are suttable for the remote areas. For off shore locations, such asislands, large boats are
used for transportation of waste. The process of final disposal is still being developed, so the
municipalities are using traditional methods in final disposal of waste at present, such as open
burning, burying or both. Waste that cannot be burnt, like solid hardware, old vehicles and
constructton refuse are thrown in open specified areas.

Solid waste in the regional municipalities comes from domestic sources, slaughterhouses,
workshops, garages. old furniture and wood. They are disposed of at locations far away from
inhabited areas as specified by the mumcipality, where they are burnt in the open or buried or both.
The waste from livestock and poultry farms is transported by the farm owners and by the
municipalities, while tree cuttings and leaves are collected and burnt outside the farms in
uninhabited areas. Waste from hospitals and clinics, although hazardous, 1s disposed of in the
municipality waste bins and then transported by municipality vehicles to the final dumping area.
Qualy large hospitals use closed burning areas for disposal of their solid waste. Canstruction refuse
is transported to specific locations by the contractors, Old vehicles are collected and transported
to a specific location near the dumping areas. Currently, some private firms demand these steel
structures for reuse. Industrial waste 1s managed by the Ministry of Commerce and Industry and
oil waste is treated by Ministry of Petroleum and Minerals,







