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Environmental issues and Soils

Solid Waste Disposal Issues

Landfills –  repositories of buried wastes.  Usually because alternatives are expensive or environmentally unfriendly.

Sanitary and Secure Landfills

Site Selection Criteria – 

1. cost (land and hauling distances)

2. land use and environment in the vicinity

3. site conditions (soils and drainage)

Issues -  groundwater contamination (even in sanitary landfills unregulated hazardous waste may be present), leachates are composed of concentrations of material in landfills

Leachate Control –


The behavior of leachate in hydrologic systems is not entirely understood.  May follow fractures in underlying bedrock, be contained by lenses of soils.  Leachate control is a key operating criteria of modern landfills.  Contact between the leachate and environment is restricted.  

Landfill sites are selected in topographically elevated areas of dense soils.  Why?  Reduce contact with streams, wetlands, reduce compaction.  Sandy soils or layers are avoided.

In cases where peak conditions cannot be met, the sites must be engineered to mimic these characteristics.

Landfill Management

1. compartmentalization of landfill into cells (self contained units)

2. phasing of operations (opening and closing one area at a time)

3. landscaping and pest control

4. limiting the thickness of layers of refuse by interspersing layers of soil within the garbage

5. backfilling over the completed fill but providing a vent for the release of gases

6. preparing for the finish grading and future use of the site

Secure Landfill (use diagram from page 108 of Landscape Planning book)

Soils and Wastewater Disposal

Soil-Absorption system


In the case of onsite sewage disposal the soil acts as a filter to absorb, filter and act as a media of dispersion for wastewater.  The idea is that the system will provide adequate treatment and dispersion so as to prevent contamination of onsite water supplies and surface water bodies.

The contaminants of concern are pathogens found in the wastewater (bacteria and coliform bacteria).  Also nutrient contamination (nitrogen and phosphorus)

Systems are made up of a holding tank where solids settle out and bacteria decompose organic matter and a drain field through which waste water is dispersed.

Critical element of the performance of the onsite system is is the rate at which the soil can receive and diffuse the waste water into the soil column.  Soils with high permeability are preferred over those with low permeability.

In determining the suitability of a site the permeability is measured by the percolation rate – the rate at which water is absorbed through the bottom and sides of a test pit…the “perc” test.

The finer the soil and the wetter the soil the lower the permeability.  Opened or coarse grained soils may be to fast!

Recommendations vary from place to place…but typical guidelines/regulations are similar to this-

· Perc rate must be less than 30 minutes per inch, but a rate of 60 minutes per inch may be acceptable with modification

· Depth to bedrock must be > 4’ or more in drainfield area (about 6’ below surface)

· Groundwater table must be at least 4’ below drainfield, and drainfield should not be in a wet area or an area prone to flooding

· Topography must be considered

In additional to drainage slope is a limitation.  Primarily because it is difficult to arrange the drain field… but people live in wet areas or steep and hilly areas-how do they make it work?


Sand mounds


Small-flow systems (man made wetlands)


Waterless systems (european)


Traverse systems

