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Day: 11-12 

Topic: Solid Waste Disposal 

Standard: EVS-ESS3-6, EVS-LS4-6, EVS-LS2-7 

 
Time: 60 minutes 
 

Objectives 

After completing this activity, students will be able to . . . 

● identify options for disposal of solid waste 
● compare and contrast landfills and incinerators 

 

Assignment Instructions 

Read the assignment and complete the questions that follow.  

KEY TERMS 
Aerobic 

Requiring or in the presence of oxygen. 

Anaerobic 

Describes biological processes that take place in the absence of oxygen. 

Baling 
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Compacting solid waste under heavy pressure to form a compressed bundle. 

Biodegradable 

Able to decompose naturally through the agency of bacteria, fungi, and other 
microorganisms. 

Biodigester 

A landfill that uses methods to hasten the decomposition of its solid waste materials. 

Compacting 

The practice of compressing solid waste to take up less space. 

Composting 

The process by which organic waste, such as yard waste, food waste, and paper, is 
broken down by microorganisms and turned into a useful product for improving soil. 

Density 

The amount of mass of a substance per unit volume. 

Fault 

A fracture in the Earth's crust accompanied by a displacement of one side relative to the 
other. 

Floodplain 

The flat, low-lying area adjacent to a river or stream that becomes covered with water 
during flooding; flood waters deposit sand, silt and clay on this surface. 

Groundwater 

Water within the Earth that supplies wells and springs. 

Humus 

Organic material made up of well-decomposed, high molecular-weight compounds. 

Incineration 

https://go.gale.com/ps/i.do?p=SUIC&u=archfesc&v=2.1&it=r&id=GALE%7CCV2644031274&inPS=true&linkSource=interlink&sid=SUIC#
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The burning of solid waste as a disposal method. 

Inorganic solids 

Solids composed of compounds lacking carbon. 

Leachate 

Excess rainwater draining from a landfill. 

Organic solids 

Solids composed of compounds containing carbon. 

Permeable 

Having small openings that allow liquids and gases to pass through. 

Recycling 

The use of disused (or waste) materials, also known as secondary materials or 
recyclables, to produce new products. 

Shredding 

The milling of solid wastes before disposal in the landfill. 

Water table 

The upper limit of the portion of the ground wholly saturated with water. 

Reading: 

The term sanitary landfill was first used in the 1930s to refer to the compacting of solid 
waste materials. Initially adopted by New York City and Fresno, California, the sanitary 
landfill used heavy earth-moving equipment to compress waste materials and then 
cover them with soil.  

Today, the sanitary landfill is the major method of disposing waste materials in North 
America and other developed countries, even though considerable efforts are being 
made to find alternative methods, such as recycling, incineration, and composting. 
Among the reasons that landfills remain a popular alternative are their simplicity and 
versatility. For example, they are not sensitive to the shape, size, or weight of a 

https://go.gale.com/ps/i.do?p=SUIC&u=archfesc&v=2.1&it=r&id=GALE%7CCV2644031274&inPS=true&linkSource=interlink&sid=SUIC#
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particular waste material. Since they are constructed of soil, they are rarely affected by 
the chemical composition of a particular waste component or by any collective 
incompatibility of co-mingled wastes. By comparison, composting and incineration 
require uniformity in the form and chemical properties of the waste for efficient 
operation. In an average year in the 2000s, about 67 percent of the solid waste 
generated in the United States is still dumped in landfills. This corresponds to several 
tons of waste per landfill daily, considering 4.5 lb (2 kg) of solid waste is generated each 
day per person in the United States. The many tons of solid waste dumped in a landfill 
today will not decompose for (on average) 30 years. In order to create environmentally 
friendly landfills, new sites are being engineered to recover the methane gas that is 
generated during decomposition, and some older landfills are being mined for useful 
products. 

About 70 percent of materials that are routinely disposed of in landfills could be recycled 
instead. More than 30 percent of bulk municipal garbage collections consist of paper 
that could be remanufactured into other paper products. Other materials like plastic, 
metal, and glass can also be reused in manufacturing, which can greatly reduce the 
amount of waste materials disposed in landfills, as well as preserving sources of 
nonrenewable raw materials. 

SANITARY LANDFILL 

Sanitary landfills involve well-designed engineering methods to protect the environment 
from contamination by solid or liquid wastes. A necessary condition in designing a 
sanitary landfill is the availability of vacant land that is accessible to the community 
being served and has the capacity to handle several years of waste material. In 
addition, cover soil must be available. 

The three basic procedures that are carried out in sanitary landfills are: spreading the 
solid waste materials in layers; compacting the wastes as much as possible; and 
covering the material with dirt at the end of each day. This method reduces the breeding 
of rats and insects at the landfill, reduces the threat of spontaneous fires, prevents 
uncontrolled settling of the materials, and uses the available land efficiently. Although 
this method does help control some of the pollution generated by the landfill, the fill dirt 
also occupies up to 20 percent of the landfill space, reducing its waste-holding capacity. 
Another important consideration for landfill design is the use of the site after it is filled. 
Some sites have become parks, housing projects, or sites for agriculture. Under 
pressure from the government, environmentalists, and the public, and with diminishing 
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natural and financial resources available to them, municipalities are now planning their 
landfills carefully to avoid some of the later costs of clean-up or containment. 

METHOD TYPES 

Trench and area methods, along with combinations of both, are used in the operation of 
landfills. Both methods operate on the principle of a cell, which in landfills comprises the 
compacted waste and soil covering for each day. The trench method is good in areas 
where there is relatively little waste, low groundwater, and the soil is over 6 ft (1.8 m) 
deep. The area method is usually used to dispose of large amounts of solid waste. 

In the trench method, a channel with a typical depth of 15 ft (4.6 m) is dug, and the 
excavated soil is later used as a cover over the waste. Grading in the trench method 
must accommodate the drain-off of rainwater. Another consideration is the type of 
subsurface soil that exists under the topsoil. Clay is a good source of soil because it is 
nonporous. Weather and the amount of time the landfill will be in use are additional 
considerations. 

In the area method, the solid wastes and cover materials are compacted on top of the 
ground. This method can be used on flat ground, in abandoned strip mines, gullies, 
ravines, valleys, or any other suitable land. This method is useful when it is not possible 
to create a landfill below ground. 

A combination method is called the progressive slope or ramp method, where the 
depositing, covering, and compacting are performed on a slope. The covering soil is 
excavated in front of the daily cell. Where there is no cover material at the site, it is then 
brought in from outside sources. 

ALTERNATIVES TO LANDFILLS 

The United States Environmental Protection Agency (EPA) requires all new landfills to 
include a leachate collection system. Recirculation of leachate accelerates the 
decomposition of solid waste. Another alternative use of landfills is to capture the 
methane gas produced during decomposition to generate electricity. For example, in 
Yolo County, California, a landfill releases 1.4 million cubic feet of gas a day used to 
generate electricity. 
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Landfill mining is another process that is used to reclaim the materials of the landfill for 
other purposes. More than 65 percent of the product from a landfill is usable soil. Small 
percentages of other materials, such as rock, metal, wood, aluminum, glass, plastic, 
polystyrene, and other items, can also be extracted from a landfill that is ready to be 
closed. The soil can be used as daily cover at other landfills and for grading roads and 
other construction projects. This process can only take place in landfills that are free of 
toxic wastes. Other landfill mining projects use the material to turn waste into energy. 

Another alternative to landfill disposal for many areas has been the incineration of solid 
wastes. This method is often criticized because it has the potential of polluting the air, 
and the residual ash still has to be buried in a secure landfill. Dumping in the ocean has 
also come under attack by environmentalists who cite pollution of marine ecosystems 
and destruction of recreational beaches as reasons against ocean dumping. 

RECYCLING 

As a method of reducing the costs of solid waste disposal in landfills and of solving the 
problem of finding suitable landfill sites, many communities have initiated recycling 
programs. Some programs are carried out by segregating and collecting the recyclables 
separately from the materials destined for the landfill. There are also many drop-off 
programs for specific items such as glass bottles, plastics, aluminum (and other metal) 
cans, and newspapers. 

COMPOSTING 

The composting of organic materials for reuse in gardening and in agriculture can help 
alleviate the problem of using land to dispose of waste material. Plant and food 
substances are biodegradable, which means they are capable of decomposing through 
the agency of bacteria, fungi, and other living organisms. Temperature and sunlight play 
a role in the decomposition of biodegradable substances as well. When substances are 
not biodegradable, they may remain in the environment and may be capable of polluting 
the soil and water of an area if they are toxic. Some biodegradable pollutants may also 
be capable of causing harm to the environment. 

Richman, Vita. "Landfill." The Gale Encyclopedia of Science, edited by K. Lee Lerner and Brenda 
Wilmoth Lerner, 5th ed., Gale, 2014. Gale In Context: High School, 
https://link.gale.com/apps/doc/CV2644031274/SUIC?u=archfesc&sid=SUIC&xid=8cc7c793. 
Accessed 30 Mar. 2020. 
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Grading Info 

Responses will be graded for accuracy. 

QUESTIONS: 

1.  One disadvantage of landfills is that they take up a lot of space.  Explain why the 
United States still operates landfills with this major disadvantage. 

 

2.  Describe two alternatives to landfills. 

 

3.  Compare and contrast trench and area methods of solid waste disposal.  Which 
has the least impact on the environment? 

 

 

 


