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ABSTRACT

Jordan is an Asian country developing rapidly in association with a dramatic population growth (3.3 % pa). This growth has resulted in the creation of a variety of solid waste types. No regulations or national policies have been enacted in Jordan as yet to dispose of or control, these wastes. Previous solid waste studies carried out in Jordan suggested a need to select suitable locations for solid waste landfills based on sound environmental and social considerations. 

This study was initiated to develop a generic methodology “protocol” to determine landfill site selection criteria in the Jordanian Badia as a target area and measuring the applicability of these criteria to other regions in Jordan. The role of the public to identify a set of siting criteria and the role of Geographic Information System (GIS) technology to facilitate the selection process have been investigated in this study. 

A step- by- step approach was adopted using multi-criteria evaluations (MCE). Information relating to siting criteria was developed based on knowledge from two domains. First, inputs from the public and secondly information from the published academic literature, other countries experiments and legislation. Results from the integration of these two domains resulted in the development of sound decision-making processes related to landfill siting process. 

Twenty-seven constraint factors and 25 siting criteria were identified as essential for a new landfill site in Jordan. The criteria were designed based on three principles (i) to meet environmental and social requirements (ii) to minimise the cost of transportation from source to the potential sites (iii) to minimise the effects on the human health and the environment. 

The methodology was applied in the northern Badia of Jordan with the aid of a Geographic Information System (GIS) on the basis of spatial data sets obtained from the Badia Research and Development Centre (BRDC). A landfill suitability map was developed in two phases. First, GIS tools were used to create buffer zones corresponding to specific criteria, where calculation distances and screening processes were used to eliminate areas that do not meet specific exclusionary criteria. In this phase 95.4 % of the study area was eliminated. The second phase used Weighted Linear Combinations (WLC) then arithmetic operations to combine and overlay the input maps together to produce a single output map. Finally, 36 potential sites (ca. 2.95%) were found suitable for landfill sites. Based on feedback from the local community within the study area, 11 were seen as most suitable to have potential for future development. These sites were evaluated environmentally and economically and future geotechnical investigations were recommended prior to final development in order to avoid any potential pollution to groundwater.

The applicability of the criteria, which were developed in this study, has been subject to an evaluation by experts in Jordan who work with solid waste disposal issues. Inputs from these people showed good support to the applicability of the criteria and the model in other areas of Jordan.

The methodology is designed to help environmental decision makers and planners who work with the public sector on the subject of solid waste disposal.

This study has contributed to knowledge where a new methodology for developing landfill-siting criteria has been adopted in a developing country like Jordan. The methodology can improve a decision makers understanding of how public participation should be integrated into solid waste management. 

