Literature Review

The literature on the restoration of landfill sites is extremely limited, and much of the information is not in the professional literature but in limited distribution documents.  Nevertheless, highly toxic wastes are extremely difficult to eliminate in situ and therefore, restoration to any ecological level that will permit use by human society without risk for a short period. There are some options available even if the site is going to have restricted use. Ecological improvements resulting in the following should prove both economically and ecologically attractive: (1) minimize run off, (2) minimize contamination of groundwater, (3) enhance bio-transformation of degradable substances, (4) exert low invasion and colonization pressure on adjacent ecosystems, (5) be out-competed easily by more suitable organisms once the presence of hazardous materials has been reduced significantly, and (6) serve as early warning systems or biological sentinels to prevent export of deleterious materials to neighbouring ecosystems. Obviously, maintenance and management costs, as well as environmental monitoring costs, of such a limited restoration project would be much higher than other options listed above. (Rana 1999)

I do not agree with this statement. In my opinion, engineering consideration is more important than ecological and financial consideration in the restoration of landfill.

The landfill, also known as wasteland, are used for disposal of refuse, filled with huge amount of solid wastes from the urban dwellers and then covered by layer of substrate. Landfills are always clothed in unmanaged vegetation as like a true urban countryside, tend to be young and feature bare ground. They offer a wide range of unofficial activities as parks, car park and the grazing of horses and goats. However, large landfill sites are still viewed as unsightly and depressing. The usual reaction, when faced with an overgrown urban site to landscape is to clear it, smother it with topsoil and reseed it. Therefore, the restoration of the landfill is needed.
Engineering consideration is the underlying logic and most basic one in landfill restoration.

Restoration must suit the landfill sites and its environmental setting
since it will influence, or be influenced strongly by landform and slope stability, soil profiles or substrates physical properties, control of surface water run-off and erosion, geology, hydrology, accelerated stabilisation, landfill gas systems, leachate collection, treatment and disposal, landscape, visual impact and environmental protection systems. These are all about the engineering consideration. If those engineering considerations do not suit the restoration of the sites, no ecological consideration, such as succession or soil nutrients build-up, will occurs since no restored plants can grow under a poor engineering maintenances or physical settings environment.


Restoration has to be based on imported soil or locally available soil forming materials. Substrates such as gravel, clay and topsoil are more often produced by excavation, construction work and tipping. The primary colonizing species of landfill are determined by the nature of the substrate and local seed sources. The less covering the substrate, the slower the succession process is. The proportion of grasses gradually increases to that the community typically becomes grassland with tall herbs. Since the landfill materials are not suitable for plant growing, substrates are very important in restoration. This is a matter of engineering. 

It is recommended that operators should assess all incoming wastes for their suitability as restoration materials. Material accumulated should be protected to minimize soil damage. It is important that the waste types, site surroundings, soil availability, landfill gas control and proposed after use are all taken into account when considering tree planting.


Engineering consideration also includes tree planting on landfill sites. To enhance the landscape of this area, attractive vegetation must be established on the raw soil or rock surface to enhance the aesthetic value. A more varied landscape design can blend more naturally into its surroundings and increasing the landscape. They include early works such as initial landscaping, soil stripping and temporary greening of operational areas and to control run-off. These are all engineering matters and they are very important and ultimate because landscape improvement is the main idea of restoration.

Besides basically the ecological consideration, ecological and financial consideration is also very important, but not ultimate.

For the financial consideration, as there are huge amount of engineering maintenance have to be carried on the landfill sites, the cost of it must be higher than expectations. Landfills always produce serious environmental problems, such as odour or hazardous gases so requiring higher cost of amenity, environment conservation and maintenance during or after the restoration works. An allowance should be made for the cost of restoration in the initial economic appraisal of the site.

When a landfill is closed, the site often returning to grassland to restore the former landscape or to recover economic use of the land. However, grasses have low aesthetic and ecological value and the economic returns from grazing such land are low. On the other hand, growing various commercial crops on restored landfill sites or turn into a park can enhance the ecology and amenity value and hence economic return as to minimize the cost of restoration.

For ecological consideration, restoration operators must think of that the refuse of landfill brings its own problems of gas production and subsidence. It can also results in erosion and an enhanced release of dust. Some soils can have an altered pH balance. Fire damage can lead to large amounts of ash with readily leachable ions. Before landfill restoration, it must be reminded that he ecological disturbance is severe in the landfill sites.

Moreover, the nutrients of substrates covered on the landfill sites are usually very deficient. Vegetation found hard to grow on if ecological improvement for the substrate does not made.

Growing legumes or beans is able to fix nitrogen, especially in such landfill sites which nutrient is severely deficient. Nitrogen forms a complement to the nutrient base in substrates and help for vegetation growth. 

Screenings layer is very essential in restoration of landfill for ecological consideration. It should be replaced with subsoil layer and a top layer of screened material. Both contain adequate levels of available P and K which are very essential for vegetation growth.

Inorganic mineral fertiliser can be applied to the substrates in order to provide more elements and nutrients to it and produce the highest yields with ryegrass and fescue. 

By removing the grasses, the nutrient status of the soil is reduced which tends to favour wild flowers rather than coarse grasses. It is the most effective first step in encouraging species-richness.

The ecological restoration in the landfill cannot be carried out without engineering, ecological and financial consideration. However, the engineering consideration is and the most ultimate underlying logic behind the landfill restoration. As there are lots of problems, mostly physical, among landfill, such as weak soil or substrate structure, poisonous gases emission and odour, maintenance of substrate by engineering work is the most important, basic and ultimate solution to this landfill restoration problem. If the substrate is absent or the physical properties of the substrate are too weak, the ecological succession in the landfill restoration process is not allowed because the medium for vegetation is poor.
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