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Abstract: Municipal solid waste (MSW) is one of the major environmental problems in Jordan. World
Bank visibility study (2004) showed that the rate of production of solid waste in Jordan was estimated
annually of about 1.46 million ton, and is expected to reach 2.5 million ton by year 2015 with a
generation of 0.9/kg/capita/day. This solid waste volume is still increasing at high rates due to the rapid
increase of populations and change in living standards and the consumption patterns. The  Majority of
landfills in Jordan are practicing open dumping and thus cause various environmental problems such as
health hazards, surface water and ground water contamination, odors, etc. Sanitary landfills offer a viable
option for the Common Service Councils (CSCs) which are responsible for operation and management
of disposal sites in the country, to deal with the environmental hazards caused by open dumps practice
within its financial constraints. If sanitary landfills are conducted properly, the negative environmental
impacts can be kept to a minimum level. This paper will Discuss the environmental, economic and social
balance of moving open dumps toward sanitary landfills. Such a transfer is necessory and it could play
important roles in tackling the pressing solid waste problems and a forward step for an approach for
integrated solid waste management in the country.
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INTRODUCTION

The current situation of landfills in Jordan is not
promising, open dumping still the only practice in most
of landfills which is not environmentally sound and it
gives rise to environmental, social, and public health
problem.

In the beginning of 70s Jordan started to realize
the pollution problems which associated with solid
waste , many steps have been taken toward more[1]

integrated solid waste management in the collection
and transportation part but not so much have been
done to the development of the disposal methods.
However, authorities are facing many constrains in this
regards, massive and sudden population increases due
to many waves of immigrations, These population
increases together with other economical and technical
constraints, also represent the major obstacle to the
development of an effective solid waste management
sector in Jordan . There is an urgent need for the[2-4]

authorities to come out with sound disposal method to
deal with the increasing solid waste problems both in
the volume and the complexity. In this work we will
see if sanitary landfill are feasible cure for current solid
waste problem in Jordan, taking in consideration the
environmental, economic and social elements.

Socio-Economic Data of the Solid Waste Sector in
Jordan: Jordan has a population of almost 6 million

people. Jordan is administratively divided into 12
governorates, these governorates divided into 93
municipalities . The responsibility for MSW collection[5]

and transport to the final destination sites lies with
municipalities, while the operation and management of
the final disposal sites responsibility of 22 Common
Service Councils (CSCs), which created in the 1980s
to serve groups of municipalities, since it was not
possible for each municipality to operate its own
landfill . The total estimated daily generation of[4]

municipal solid waste in Jordan is about 3800 tons/day,
disposed at 24 sites. The northern region contributes
about 780 tons/day, the middle region totals about 2620
tons/day, and the southern region contributes about 400
tons/day. The generation rate per capita of solid waste
in Jordan is (0.9 kg/capita/day). It varies, however, in
cities and rural areas .[3 ,6-9]

Table 1: The Physical Composition of M SW  [9 ]

% Composition

62.64 Kitchen garbage

11.15 Paper

0.28 Ceramics

0.41 Garden

16.45 Plastics

2.06 Glass

4.32 Fabrics

2.06 M etals

0.63 Others
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Table (1) represent the physical composition and

typical percentage distribution of MSW in Jordan, it

can be noticed that the major fraction of composition

is food and paper waste (organics which implies a high

value of moisture content), as expected, since Jordan is

a developing country, and food is the major component

of the solid waste stream generated in developing

countries . Also one can notice that 80% of the total[4 ,9 ]

MSW is decomposable and recyclable and the

remainder is inert matter. In general terms, MSW in

Jordan is characterized by a high organic content, with

combustible matter (consisting of plastic, paper and

kitchen garbage).

Environmental Consideration: It is important to

conduct landfilling in an environmental sound manner

in order to protect the environment, public health and

natural resources. Currently, the MSW disposal method

in Jordan, is poorly conducted and managed; which is

basically dumping solid waste in tranches with rarely

cover. The MSW is disposed improperly and resulting

in health threats, damage to the environment and losses

of natural resources. It is hoped that sanitary landfills

that are equipped with the leachate collection and gas

venting facilities, ground water monitoring, closure and

post-closure care will minimize the adverse impact of

these landfills. A recent studies indicates that sanitary

landfill with energy generation has the least

environmental impact among other waste treatment

technologies . [10]

Landfill Leachate System: Leachate is a liquid

consisting of moisture generated from landfill during

the waste degradation process. When leachate is

produced and moving inside the landfill,  it dissolves

and transports soluble heavy metals and acids from the

waste. Leachate has high content of iron, chlorides,

organic nitrogen, phosphate and sulphate. When this

highly contaminated leachate leaves landfill and reaches

water resources, it will cause surface water and ground

water pollution .[11-14]

The municipal solid waste composition in Jordan

is mainly organic in nature and has high moisture

content at about 62%. This waste has a high leachate

production. Due to lack of impermeable capping system

and runoff control, the storm water will percolate

through the landfill and reach the waste. A sanitary

landfill should be constructed  with proper liner system

and installed with leachate collection system in order

to prevent or at least to minimize the negative

environmental impacts that caused by the current

landfilling practice.

Majority of the landfills in Jordan are without

leachate collection facilities. Only 2 out of 20

landfills  have leachate collection system. The lack of[6]

leachate collection facilities coupled with the fact that

most landfills do not have impermeable liner system

will easily leached out and contaminate the nearby

water resources. In Jordan the contamination of ground

water by landfill leachate have been reported by

several researchers  reported that the pollution of the[15]

aquifer of Amman–Zarqa with colifrom bacteria is due

to leachate from Rusaifeh municipal landfill; Rusaifeh

landfill is an open dump that does not have a proper

leachate collection system and without base liner to

contain the leachate within the landfill. Instead leachate

pollutes the main source of fresh water in

Amman–Zarqa region, also  reported that the[16 ]

pollution of ground water in the north-east of Jordan

Yarmouk Basin by heavy metals also due to the

leachate from Akaider municipal landfill.

Leachate problem could be minimized by limiting

the water getting into the landfill throw surface water

diversion to ensure no water enter the landfill and also

to ensure no water accumulate inside landfills this

should be coupled with the daily soil cover.

Landfill Gas System: When waste decomposes over

time, gaseous products will be generated. During the

first stage of degradation which is aerobic degradation,

oxygen will be consumed and carbon dioxide will be

formed. When the degradation process slowly moves

2from aerobic condition to anaerobic condition, the CO

level continues to be high, gradually falling as the

methane concentration builds up . Other than methane[17]

2and CO , there are also some trace level of gases being

generated during the degradation process including

hydrogen, nitrogen, etc, these gases especially methane

and hydrogen are highly flammable and if they are not

collected and flared off, they will lead to potential fire

and explosion hazard. In some cases, numerous

incidents of fires and explosions due to lateral gas

migration away from landfills have been reported in the

literature .[18]

Landfill gas (LFG) emissions have a number of

pollutants of concern to human health and the

environment so landfills are identified as a hazardous

air pollutant source under the Urban Air Toxic Strategy

. Emissions of methane and carbon dioxide from[19]

landfill surfaces contribute significantly to global

warming or the greenhouse effect. Methane has

received recent attention as a contributor to global

warming because on a molecular basis, it has a relative

effect 20 to 25 times greater than carbon dioxide,

recent increases of methane concentrations in the

atmosphere have lead to extensive characterization

studies of global methane sources and sinks.

Atmospheric methane concentrations were reported to
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increase at an average rate of about 1 to 2% per year.

It is estimated that methane contributes about 18% of

the  total global warming. Due to continuing trends in

population increase and urbanization, solid waste

landfills are becoming a significant contributor to

atmospheric methane, unless recovery control systems

are implemented . Furthermore, as a result of[20]

anaerobic degradation some gases are produced like

ammonia and hydrogen sulfide, theses gases cause the

bad orders inside and outside the landfills.  In Jordan,

it was found that the methane emission  from Akaider

landfill will reach 12 Million M /year by the year 20213

if it utilized properly, the biogas will not only generate

a green energy, but also will create a source of revenue

through selling it through the Mechanism of Kyoto

protocol , also  estimated production of the methane[7] [21]

gas from al Rusaifeh and Akaider landfills  could

generates electricity at a cost of 4.6 cents per kWh,

which is less than the Jordan electric long-run marginal

cost of generation at 5.5 cents/kWh. Moreover, annual

savings of US$4.65 million  could be achieved by the

replacement of fuel oil with the generated biogas.

Public Health: Open dumping also creates many

problems like bad odors, rats and flies, these problems

could be a major threate to public health. The closer

the dumpsites are to the residential areas, the higher

possibility that the residents being exposed to the

potential health hazard. The bad smell is mainly

because there is no gas venting facility to trap the

landfill gases. So when these gases escape to the

atmosphere, smell problems occur.

Until today there is no economical way to stop

odor generation but we can control this odor. A few

years ago, with funding from UNDP, a biogas plant

was constructed at the Rusaifeh landfill site. The plant

collects landfill gas and utilizes it as a fuel to generate

energy. However, the gas collection system currently

operating at the site was poorly designed and installed

. There is also a potential cancer risk for the[22]

residents in the neighborhood. The exposure to the

benzene found in the leachate and ambient air at the

landfill site could produce higher lifetime risk for

leukaemia . Stagnant water pond at the dumpsites[23]

without daily covers would create a favorable condition

for many kind of mosquitoes. These mosquitoes will

transmit dengue viruses to human through biting.

Economic Consideration: The most important element

in determining the suitable disposal method is the

economical and environmental consideration.

It has been mistaken belief that open dumping is

the cheapest disposal method ;  it is expected that[24 ,25]

the chemical and biological contaminates in waste will

find their way back to humans to affect health and

productivity, soluble or suspended contaminates from

the waste will enter the groundwater; contamination

may then directly affect the drinking water supplies and

the aquatic food chain. Animals on dumps can pass on

diseases via the terrestrial food chain, as well as by

pests through infestation . Those living on or near a[26]

dump site are also at risk from direct hand-to-mouth

transfer of contamination and from inhalation of

volatile compounds, bacterial spores and aerosols.

Abu Qdais in his study 2007, analyzed the

financial records of three municipalities, the record

shows that the current practices of cost recovery for

solid waste are poor. The income from the solid waste

services is not covering the cost of offering the service.

The rate of cost recovery of the services offered is

53.7%, 48.2% and 40.5% in Amman, Irbid and Zarqa,

respectively. 

It is obvious that the cost of converting to sanitary

landfill is still too high for the Jordan government to

bear, so the challenge for the government in this stage

is to improve the current fee system to cover at least

the operation and maintenance costs, especially if

taking into consideration that the current fee system on

residence doesn’t help to encourage these incentives.

On the other hand they had to concentrate on

encouraging residence to minimize waste through

recycling, starting from the source .[2]

Social Consideration: In Jordan as in most parts of

the world the people are unwilling to have landfills to

be situated near their neighborhood even though the

landfill is equipped with the leachate collection and

treatment facilities, gas collection facility, daily cover,

etc. People are not convinced that the sanitary landfill

will not pose any threats to them. Basically, as long as

the disposal site is not located in their neighborhood,

there will not be many objections from the people. the

people who live nearby to landfill site are generally

perceived as lower socioeconomics .[27]

The property values near MSW landfills are

adversely impacted by the landfill for distances of a

mile or more from the area where waste deposition this

was reported by . Adverse environmental impacts,[9 ,28]

public health and socio-economic issues associated with

MSW  landfills have led to the issuance of stricter

regulations and increased public opposition to the

sitting of such facilities. As a result, the selecting of a

new landfill has become one of the most difficult tasks

faced by communities involved in MSW, regardless of

the method used inside the landfill sanitary or any

other method use .[7 ,9 ,29]

Sanitary landfill requires an extensive evaluation
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process in order to identify the best available disposal

location. This location must comply with the

requirements of governmental regulations and at the

same time must minimize economic, environmental,

health, and social impact . However, Jordan has a lot[29]

of options in this regards, availability of land and the

semi arid climate where low rainfall and high

evaporation rate consider valuable option in considering

the sanitary landfill in resent future. On the other hand,

if the sanitary landfill is well designed, managed and

monitored even after closer it can be converted into

recreation park and garden, golf course, car parking

areas, etc .[30]

Conclusion: The ideal disposal methods should be

environmental friendly with optimum recycling,

economically less demanding and socially acceptable.

Thus, it is essential to go back to the root causes of

the solid waste problems and tackle them from there.

Waste reduction should have a top priority in the solid

waste management process in Jordan. It reduces the

amount and the toxicity of waste before they entering

the municipal waste stream, Source reduction is rather

a prevention technique to reduce the waste from being

generated. The success of source reduction is very

much depended on the attitude of producers and

consumers which involves legislation, social perception,

and education and so on. Along with the increasing

living standard and consumption behavior, the

consumption pattern should be inverted in order to

reduce the waste from entering the waste stream.

Sanitary landfill is still the most cost-effective and

appropriate method for waste disposal in Jordan. Since

most of the current landfills have a poor landfilling

practice, it is important for the authorities to improve

the current state of landfilling practice.

If sanitary landfill is properly designed and

maintained, it will have less negative environmental

impacts compared to other methods. It is of course

impossible to make overnight changes to upgrade all

the crude open dumping landfills to sanitary landfills.

The improvement of the landfill has to be done

gradually according to the country’s condition and its

financial and technical abilities, the following

improvement can be done to minimize the negative

environmental and socio-economic impacts in short

term:

1. Insure Daily cover.  2. Improvement of access

road.  3. Construction the basic infrastructure, fencing

and weighbridge.  4. Stop open burning inside landfills.

5. Establishing surface drainage system. 6. Raise the

awareness's of the employees. 7. Construction of

leachate collection and gas venting facilities. 8. Ensure

no disposal of hazardous and medical waste.

Minimizing waste from sources will help in
minimizing the cost of handling and treatment of the
solid waste beside it minimize the load at landfills; so
the government should start to encouraging residence
to sort their waste starting from source through
providing the necessary equipments and through raising
the awareness through house hold.
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