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30 and 4.1 MPN/100 mL respectively. Also the Escherichia 
coli (E. coli) was found to be 20 and 3.3 MPN/100 mL 
respectively. Groundwater should be free from any trace of  
 

biological contaminant according to (JDWS) 286/2008. See 
Fig. (10) a map providing locations of wells 1- 4 with 
reference to the landfill. 

 

Fig. (8). Chemical analysis for different wells in Mafraq area. 

Fig. (9). Physical and Biological analysis for different wells in Mafraq area. 
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Fig. (10). Map providing locations of wells 1- 4 with reference to 

Mafraq landfill. 

5. DISCUSSION AND CONCLUSION 

 The current situation of landfills in Jordan does not fulfill 
the required national and international conditions for 
environmental precautions; the weak financial status of 
municipalities and common services councils (CSC) which 
is responsible for managing dumpsites and landfill in the 
country stand against getting modern solid waste collection 
and successful landfill operations. Landfill should be 
operated to a standard, which protects human health and the 
environment. Where landfill standards have not reached the  
minimum for protection of health, it is recommended that 
action should be taken immediately. However, the 
improvement of the landfills has to be done gradually 
according to the country’s condition and its financial and 
technical abilities. Landfill gas and leachate generation are 
concerns for the practices of waste disposal in the landfills; 
measures are essential in order to minimize negative 
environment impacts of solid waste in Jordan. The following 
immediate improvements can be done to minimize these 
environmental and socio-economic impacts. 

5.1. Long Term Remedial Measures 

1. Landfill should be designed, located and operated 
based on national, international guidelines, 
environmental impact analyses (EIA), and 
environmental friendly which take into consideration 
the accurate climate date precipitation, evaporation, 
temperature, and wind direction beside the location 
from residential areas and the groundwater level. It 
must also be recognized that good engineering and 
management of a landfill can be used to maintain a 
perennial water deficit within the landfill by 
maximizing runoff and minimizing infiltration into 
the waste. Authorities must make provision for future 
landfill needs by allocating suitable land in their long-
term strategies [62]. The Establishment of 
environmental friendly landfills is also consistent 
with country strategy planning and Ministry of 
Municipal and Rural Affairs strategy [6]. 

2. Operational standards (guidelines) for landfill 
practices needed to provide the requirements for 

environmentally sound design and operation which 
considers all site specific conditions (especially 
climatic data, hydrologic and geologic factors). 

3. Avoid the co-disposal of waste water from septic 
tanks into the landfill body to minimize the leachate 
generated and groundwater contamination [6]. 

4. Responsible authorities should provide the basic 
facilities needed for sorting and source separation of 
waste; in a survey conducted by the author in 2010 
around 1000 Jordanian citizens were surveyed, from 
the study the respondent hold a positive attitude and 
willing for source separation if the authority provides 
the necessary tools [63]. 

5. Landfill economic feasibility of gas recovery, 
processing, and utilization in Jordan has been 
reported by many researches [9, 12, 17, 64]. Landfill 
gas control and collection system should be 
implemented for more efficient utilization and to 
prevent the gas accumulation even where the case is 
not economically feasible. 

6. Increase the knowledge and awareness between 
residences for the importance of waste sorting and 
source separation and it is beneficial effect on social, 
economic and environmental aspects [65]. 

7. Declare and organizing the scavenger work through 
merging them formally in the system, Scavenging has 
been recognized recently in Jordan as an effective 
way for managing waste whereas it reduces the cost 
of formal waste management systems as it reduces the 
quantity of waste for collection [16, 65-67] 

8. Encourage the private sector to invest in all forms of 
waste recycling and management projects [39]. 

9. Reducing the quantity of the biodegradable waste that 
is landfilled which is considered with encouraging 
landfill methane recovery the major strategies for 
reducing the methane emissions, by implementing 
special standards starting with industries, companies 
and big waste generators [68]. 

10. Establishing environmental friendly landfills which 
are consistent with country strategy planning and 
Ministry of Municipal and Rural Affairs strategy [6]. 

5.2. Short Term Remedial Measures 

1. Ensure that daily covers are practiced. Leachate 
problem could be minimized by limiting the water 
getting into the landfill through surface water 
diversion to ensure that no water can enter the landfill 
and also to ensure a low water table within the landfill 
by frequent pumping that should be coupled with the 
daily soil cover. A low-permeability cover affects the 
water content of the landfill [25]. 

2. Improvement of access road. 

3. Constructing the basic infrastructure, fencing and 
weighbridge. 

4. Stop open burning inside landfills. 

5. Establishing surface drainage system for limiting the 
infiltration of the water through the landfill cover by 
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providing impermeable cover and surface water 
diversion for ensuring that less water will enter the 
landfill body. 

6. Raising the awareness and competences of the 
employees. 

7. Construction of leachate collection and gas venting 
facilities. 

8. Ensure that no disposal of hazardous and medical 
waste takes place; it is important that only municipal 
waste is disposed in landfill, and no industrial or 
hazardous waste. Therefore, waste should be sorted 
and sites should be carefully selected to especially 
avoid negative impacts on groundwater resources. 
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