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Background 

What happens to the things you don’t use and throw into a trash bin? After the trash is emptied into a dumpster 

and hauled to a landfill, what becomes of the food scraps, plastic, paper, rubber, and wood?  
 

Accumulated undesirable materials of this sort – both organic and inorganic – are considered solid waste, as 

distinguished from particulate waterborne and airborne wastes, which may be carried away from their 

origination site by other means. Some solid waste materials take much longer than others to break down, while 

some do not decompose at all, or decompose at such a slow rate that the process cannot be observed in a human 

lifetime. Batteries, electronic devices, and other materials can leach toxic substances into the environment, 

polluting soil and water. However, potentially harmful substances and materials can be disposed of in proper 

ways. Hazardous wastes should be disposed of at a facility equipped to manage the chemical or material; 

batteries and electronics also can be recycled, and often are collected for that purpose. Organic solid wastes are 

composted on a large scale, usually commercially, but communities, small groups, and individuals also can 

compost organic solid wastes.  
 

On average, Americans produce more than 1,600 pounds of landfill trash annually apiece – and this does not 

take into account the amount of solid waste produced by agriculture and industry. Municipal waste, the garbage 

produced by residents of a community, presents many challenges. Among these challenges are finding the space 

and volume requirements necessary to create landfills, attempting to prevent toxic materials from entering the 

waste stream, and managing the treatment of waste at landfills. Fortunately, recent recycling and composting 

efforts have reduced the volume of waste that ends up in landfills. Collectively, the U.S. Environmental 

Protection Agency and states’ solid waste management divisions are responsible for regulating and enforcing 

commercial composting.  
 

It might be helpful to think of compost as a pile of food for decomposers. Earthworms, such as those you will 

work with during this lab, are decomposers, but there are many other organisms at work in any given compost 

pile. Fungi, slugs, pill bugs, nematodes, and protozoans also are commonly found in compost, just to name a 

few. In fact, entire food webs become established in compost piles. These food webs are based on the 

availability of nutrients from the decomposition of organic residues.  
 

Different apparatus and methods may be used to compost organic solid wastes. Often, in commercial 

composting operations, wastes material is organized into long piles called windrows. Sometimes this material 

includes agricultural and livestock waste. On a smaller scale, individuals or families can compost waste material 

in an outdoor bin. The materials in a small compost bin might be turned (i.e., churned or mixed up) to help 

speed the composting process. Some households compost food and yard waste on a local scale. Using worms to 

compost organic material such as fruit and vegetable waste is called vermicomposting. Earthworms, as well as 

other types of roundworms, are commonly used for this purpose.  
 

The temperature of a compost pile can vary significantly over time. Typically, compost piles begin in a 

mesophilic phase, characterized by temperatures below 40°C (104°F), which lasts for several days. During the 

mesophilic phase, many organisms can proliferate. As microbes break down molecules of food in a compost 

bin, they generate heat as a by-product of respiration. This heat accumulates in the core of the compost pile, 

while it retains enough moisture to sustain the microorganisms. The core temperature of a compost pile can 

exceed 40°C, while the exterior of the pile might remain closer to air temperature. When the core temperature  

exceeds 40°C, the compost is said to be in the thermophilic phase. Thermophilic composting is utilized 

commercially because rapid decomposition of proteins, fats, and complex carbohydrates (e.g., cellulose) occurs.  

Most organisms cannot survive these temperatures. Pathogens and plant seeds are usually killed in the 

thermophilic phase. The thermophilic phase continues until the supply of nutrients is depleted, after which the 

pile moves to a maturation phase during which mesophilic bacteria break down any remaining digestible 

materials. When the compost temperature has stabilized, the finished product is said to be mature.  
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Turning has many benefits for compost piles. Turning delivers new material (and new microbes) to the core of 

the pile, and moves decomposed matter to the exterior. This practice also aerates the pile, delivering vital 

oxygen to aerobic microbes in the core. Turning helps to homogenize the composition of the compost pile, and 

it also lowers the temperature of the core. Bacteria can benefit from turning, as excessive heat can kill even 

many thermophilic species. Colonies reduced or killed by excessive temperatures can recover with the help of 

organisms formerly on the exterior of the pile. After turning, the core may return to the thermophilic phase as 

fresher materials decompose.  
 

Often, when talking about compost, people refer to materials being nitrogen rich or carbon rich. Nitrogen-rich 

materials contain large quantities of nitrogen and usually are green; nitrogen-rich materials include lawn 

trimmings, leaves, fruit and vegetable scraps, and coffee grounds. Carbon rich materials, which often are brown 

and woody, include dry leaves, paper, cardboard, and tree and plant stems. Nitrogen-rich materials break down 

quickly and may have a strong odor. Ingredients with strong smells are typically buried in the core of a compost 

pile so that any odor is minimized. The odor of decomposing organic materials can attract flies and other pests 

and scavengers such as raccoons and dogs. For these reasons, compost piles are often created using materials in 

a 30:1 ratio, or 30 parts carbon-rich material for every 1 part of nitrogen-rich material. Finished compost 

product contains many nutrients and minerals that are beneficial to plant growth, and compost is often applied 

to plant beds to improve soil quality, supplementing nutrient-poor soil with nutrient-rich soil.  
 

Some environmental concerns associated with composting involve leaching or runoff of toxins and pathogens 

into water supplies. Many raw compost materials, such as poultry and livestock waste, butcher waste, and food 

waste can support pathogenic organisms. Before the compost has entered the thermophilic phase, pathogens 

from these materials could be introduced into local water supplies or groundwater. Furthermore, plant matter 

added to compost piles (e.g., landscaping and yard waste) might contain pesticides or other chemicals. These 

chemicals might not break down during the composting process, in which case they would be present in the 

finished product. In response to these concerns, the composting industry has devised methods of containing 

runoff water. Finally, compost piles also produce carbon dioxide and, under anaerobic conditions, methane.  

Both of these are greenhouse gases.  
 

During this lab, you will build a small, classroom-scale composting bin that will incorporate aspects of 

vermicomposting to help speed the decomposition of the materials. Then you will have the opportunity to 

explore how common household trash degrades. 

 

Objective(s) 

 to construct a working model of the composting process 

 to learn about the composting process, including vermicomposting 

 to monitor and graph the temperature changes that occur over the course of the composting process 
 

Materials

 terrarium 

 terrarium lids (x2) 

 worm-bedding 

 composting materials 

 worms 

 masking tape 

 thermometers (x2) 

 measuring cup 

 permanent marker 

 timer 

 plastic spoon 

 spray bottle 

 

Pre-Lab Questions 
Answer the following questions below on a separate sheet of paper.  You must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences. 
 

1. Explain the mesophilic and thermophilic phases of the composting process? 

2. What are the benefits of turning a mass of composting material? 

3. Explain the difference between carbon-rich and nitrogen-rich compostable materials. How might the 

decomposition of those materials differ? 

4. Describe some potential safety considerations of composting.
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Safety 
 

 There are no special safety precautions for this activity. 
 

Procedure 

Setting up the Compost Bin 
 

1. Place one terrarium lid upside down inside the terrarium. Make sure the vents in the lid are closed. With 

the lid vents closed, air and excess water will be able to escape into the bottom of the terrarium, but the 

composting materials will remain in the composting bin.  

2. Place 3 cups of worm bedding in the inverted terrarium lid.  

3. As a group, agree upon 5 – 7 materials to place in your composting bin. List these materials on your 

Data Table.  

4. Break the materials into small pieces and distribute the pieces across the worm bedding in the lid.  

5. Cover the composting materials with 3 cups of worm bedding.  

6. Place a thermometer on top of the materials. Place a second thermometer in the core of the compost 

material.  

7. Allow the thermometers to equilibrate for 10 minutes. Record the temperatures for Day 1 in the table on 

the Data Table.  

8. Place approximately 4 – 5 worms in the moistened bedding.  

9. Place the second terrarium lid on top of the terrarium, as shown in the photo.  

10. Place a strip of packing tape along opposite sides of the composting bin. This will hold the lids in place 

and keep the materials inside the composting bin.  

11. Write your period and group number so that your composting bin can be readily identified.  

12. Place the bin in the location designated by your instructor. 
 

Weekly Observations 

1. Measure the temperature of the core and the temperature of the exterior of the compost pile. Record 

these measurements in the table on your Data Sheet.  

2. Use the plastic spoon provided to turn the compost and worm bedding. Move materials from the bottom 

of the pile to the top, and mix the material in the core with the exposed compost material.  

3. Observe the compost's consistency, smell, and moisture content (see Note). Try to identify the compost 

materials. Also, note the behavior and location of the worms. Record your observations on the Data 

Sheet. Note: Check the moisture content of the compost pile, and add water as needed.  The bedding 

should be moist, but not wet. Squeeze a handful of material in your fist. If it clumps but does not drip, it 

contains enough moisture. To add moisture, spray the bedding with chemical-free water using a spray 

bottle provided by your teacher.  

4. Re-tape the bin after turning and observing the compost. Be sure to check that you have a tight seal.  

5. After completing your final measurements and observations, plot your group’s temperature data in an 

appropriate graph. Label both axes, including units of measure, and provide a key for the graph. Then, 

analyze the graph to determine whether distinct phases of composting are evident. If so, label the phases 

on your graph.  

6. Analyze your group’s data, and then answer the questions in the Results & Analysis section. 
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Data Table 
 

Materials in compost bin: 

1. ____________________   5. ____________________ 

2. ____________________   6. ____________________ 

3. ____________________   7. ____________________ 

4. ____________________ 

 

 Day 1 Day 8 Day 15 Day 22 Day 29 

Date      

Core Temperature      

Ext. Temperature      

 

Observations: 

Day 1 (Date: __________ ) 

 

 

 

 

 

Day 8 (Date: __________ ) 

 

 

 

 

 

Day 15 (Date: __________ ) 

 

 

 

 

 

Day 22 (Date: __________ ) 

 

 

 

 

 

Day 29 (Date: __________ ) 
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Clean Up 

 rinse (no need to dry): terrarium, terrarium lids, thermometers, measuring cup, plastic spoon 

 combine composted (or partially-composted) material in a designated location 

 everything else returned to its original location 
 

Results & Analysis 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. What solid waste materials in the compost bin were most decomposed? Were there any that appeared 

not to have decomposed? 

2. Why is it necessary to bury the solid waste materials in the worm bedding? What advantages does this 

provide? 

3. Did the compost in your bin reach the thermophilic stage of composting? Explain and support your 

answer. 

4. Identify which of your composting materials could be classified as carbon rich, and which materials 

would be classified as nitrogen rich. 

5. As with any composting system, there are advantages and disadvantages of the composting bin setup 

used in this study. Describe one advantage and one disadvantage of the bin you used. 

 

 


