Environmental Biology 206 - Spring 2007, Bonine&Tyler (modified from Bonine/Boyle/Potter 2006)

Los Reales Landfill – Lab Excursion
Lab Goals 

To: 
visit a landfill

understand the structure and construction of a landfill

learn about the environmental impact of landfills
inform our future waste, recycling, and consumption choices

Trash Trivia 

· Americans generate trash at a rate of four pounds per day per person, which translates to 600,000 tons per day or 210 million tons per year.  Some of this gets recycled or burned, but the majority is buried in landfills. 
· In just 16 years (from 1979 to 1995) the number of US landfills dropped by 84%. During that same time there was an 80% increase in the amount of trash generated. 

· Paper takes up 30-40% of our landfills. 

· If we bury all of the trash the US produces in one year, we would need a hole the size of a football field (including the end zones) that is 100 miles deep.
· One quart of motor oil can pollute 250,000 gallons of water.

· Americans throw away 570 diapers per second. That's 49 million diapers per day.  We will pay an average of $350 million annually to deal with their disposal, and these diapers will still be in the landfill 300 years from now.

· Almost 1/3 of the waste generated in America is packaging. 

· It takes the energy equivalent of half a soda can of gasoline to produce one soda can from bauxite ore.  Recycling that can saves 96% of the energy, and produces 95% less air pollution and 97% less water pollution. 

· [image: image3.png]1995 NET WASTE DISPOSAL - 151.9 MIL. TONS
(after recycling)

Paper 32.2% il tons
Yard Waste  13.7% tons
Plastics  11.8% tons
Wood 6.4% tons
Metals 8.8% tons
Food Waste  8.9% 13.5 mil tons
Glass 6.4% 9.7 mil tons
Other 118% 314 mil tons

Total Generation: 151.9 mil tons
Source: Characterization of MS i the LIS:
1936 Updte, US EPA, Wastinglon, DC




One ton of paper from recycled pulp saves 17 trees, 3 cubic yards of landfill space, 7000 gallons of water, 4200 kilowatt hours (enough to heat your home for half year), and prevents 60 pounds of air pollutants.
· That Styrofoam cup that you drank your coffee out of this morning will still be in the landfill 500 years from now. 
What Is a Landfill?

A landfill is a carefully designed structure that is built into the ground or as a pile above the ground.  It is not the same thing as a dump (see below).  The purpose of a landfill is to bury the trash in such a way that it will be isolated from groundwater, will be kept dry and will not be in contact with air.  The garbage that is added to the landfill does not contact the surrounding soil.  A layer of packed clay or plastic or other material is used to line the outside of the landfill. Under these conditions, trash will not decompose much; it is more like a vault in which trash is locked away forever.

Ways to bury trash:

Dump - an open hole in the ground where trash is buried and that has various animals (rats, etc) swarming around. (This is most people's idea of a landfill!) 
Landfill - carefully designed structure built into or on top of the ground in which trash is isolated from the surrounding environment. This isolation is accomplished with a bottom liner and daily covering of soil. 
     Sanitary landfill - landfill that uses a clay liner to isolate the trash from the environment 
     Municipal solid waste (MSW) landfill - uses a synthetic (plastic) liner to isolate trash from the environment 

Construction of a Landfill

In the United States, taking care of trash and building landfills are local government responsibilities.  Before anyone can build a landfill, an environmental impact study must be done on the proposed site to determine: 

· the area of land necessary for the landfill 

· the composition of the underlying soil and bedrock 

· the flow of surface water over the site  
· the impact of the proposed landfill on the local environment and wildlife 

· the historical or archaeological value of the proposed site 

It can cost up to $1million/acre to open a new landfill that complies with landfill requirements.  Today’s facilities are equipped with synthetic liners, leachate collection and monitoring systems, and methane gas controls.  Ideally, breakdown of material in a landfill should hardly occur as the inside of the landfill is supposed to be dry; however, small amounts of rainwater and moisture within the garbage itself contribute to the breakdown of some materials, resulting in an acidic solution of water and dissolved chemicals called leachate.  As water percolates through the trash, it picks up contaminants (organic and inorganic chemicals, metals, biological waste products of decomposition) just as water picks up coffee in the coffee maker.  This leachate is drained into a collection pond and is eventually treated similar to sewage or other wastewater.
The amount of space in a landfill is directly related to its capacity and usable life.  To be efficient, trash is compacted into small sections, called cells, that contain only one day's compacted trash. Each cell is covered daily with six inches of soil, which seals the trash from the air and prevents pests (birds, rats, mice, insects, etc.) from getting into the trash.  Bacteria in the landfill break down the trash anaerobically (without oxygen) because the landfill is airtight.  A byproduct of this anaerobic breakdown is landfill gas – approximately 50% methane and 50% carbon dioxide, with small amounts of nitrogen and oxygen.  This presents a hazard because the methane can explode and/or burn.  So, the landfill gas must be removed.  To do this, a series of pipes are embedded within the landfill to collect the gas.  This gas is either vented, burned off, or in some cases (like Tucson!) used to produce electricity.
A cross-section drawing showing the structure of a MSW landfill:

The arrows indicate the flow of leachate.
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Landfill Monitoring

It is important to make sure that a landfill is not contaminating the environment, both as it is filled and in the years after the site is closed.  Pipes are sunk into the groundwater at many sites throughout a landfill so the water can be tested for contamination.  If the water temperature is higher than normal, it may indicate that decomposing material is leaking into the water.  Additionally, chemical tests are conducted to ensure that harmful chemicals are not leaking into the groundwater.  Occasionally, leachate may seep through a weak point in the covering and come up to the surface.  It appears black and bubbly.  Leachate seepages are repaired by excavating the area around the seepage and filling it with well-compacted soil to divert the flow of leachate back into the landfill.
Under landfill conditions, trash does not break down very rapidly.  In fact, when old landfills have been excavated or sampled, 40-year-old newspapers have been found with easily readable print.  Landfills are not designed to break down trash, merely to bury it. When a landfill closes, the site, especially the groundwater, must be monitored and maintained for up to 30 years.
Tucson’s Los Reales Landfill
The Los Reales Landfill covers approximately 370 acres, and is operated by the city's Department of Solid Waste Management.  The “Los Reales Landfill Gas to Energy Project” was officially launched August 15, 1999.  Completion of the project took four years, from the beginning of contract negotiations through permitting, engineering, procurement and construction.  Now, Tucson Electric Power (TEP) takes methane gas, a byproduct of decay, from the Los Reales Landfill and burns it in place of coal to produce electricity.  Gas from the Los Reales Landfill is piped 3.5 miles to TEP's Sundt Generating Station.  TEP generates 6,000 kW of electricity from this gas, enough energy to power 5,500 Arizona homes annually.  The project allows TEP to replace ~20,000 tons of coal per year, further reducing carbon dioxide emissions.  The project is Arizona's first commercial facility fueled by landfill gas. 

Questions
Think about these questions as you tour the landfill.  Write your thoughts in your lab notebook.

1. What is the lifespan of a landfill?  How long is a landfill monitored after it is closed?  Do you think this is long enough?    

2. How much money is spent on dealing with today’s trash vs. trash from previous years?  

3.  How much recyclable trash gets thrown away instead?  Why?  What impairs the recycling process?

4. What happens to hazardous waste?  Yard waste?

______________________________________________________________________________
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