Course:
02.461
Physical Science Applications in Agriculture

Unit 7:
Processing Systems
Lesson 4:
Waste Management:  Composting/Bioremediation

QCC:
175, 180, 185, 189
Objectives: 

1. 
Describe composting and bioremediation.

2. 
Illustrate the physical actions in composting.

3. 
Compost waste material.


Teaching Time: 
3 Hours
References:

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. Interstate Publishers, Inc. Danville, IL.  1996.
Materials and Equipment:

See material list for each experiment

Overhead projector

Transparency 7.4.1.


Teaching Procedure

Introduction and Mental Set

Waste management is big business.  Never before in history has waste management drawn as much attention as it does now.  More and more emphasis is being placed on recycling.  Recycling can help to conserve natural resources and can also reduce the volume of wastes that must be disposed.  Both advantages of recycling help to protect our environment.

Much of the waste material generated in the agricultural industry is organic and biodegradable.  Therefore, much of the waste can be composted into fertilizer and soil amendments or used to produce fuel.  However, only a small percentage of the organic wastes are currently being composted.  While we are doing a better job of managing wastes than has been done before, there is still much more that needs to be done.
Discussion

1.
What is composting?  The biological decomposition of the organic components of wastes.

2.
What is bioremediation?  The natural recycling of organic wastes into usable products.

3.
Discuss aerobic and anaerobic composting.
What is organic substrate?  What are microbes?  Identify and discuss the physical or environmental factors that affect the biological activity of microbes.



A.
Aerobic composting involves the activity of aerobic microbes

B.
Anaerobic bacteria accomplish decomposition of the organic matter in the absence of oxygen.

C.
Compare aerobic to anaerobic composting.  Display and discuss transparency 7.4.1.
Factor
Aerobic
Aerobic

Temperature
High
Low

Color/other effects
Absence of color
Odorous intermediate compounds are produced

Rate of decomposition
Fast
Slow

D.
The substrate must be organic (the composting material)

· Paper

· Wood

· Manure

· Crop waste

· Food processing waste
E.
What factors control the rate of decomposition?

· Temperature

· Moisture content

· pH level

· Nutrient concentration and availability

· Oxygen concentration

4.
Describe the environmental factors of composting?

A.
Temperature

· Composting can occur at temperatures from 10-70oC

· Optimum temperature: 35-55oC range

B.
Moisture Content

· Theoretical optimum: 100%

· See table 27-3, page 391 of reference text for maximums

·  The minimum percent to allow microbial activity is 12-15%

C.
pH Level

· Optimum range is 6.0-7.5

D.
Nutrient Concentration and Availability

· The Carbon-Nitrogen ratio is critical to composting

· 20:1 or 25:1 carbon to nitrogen ratio is optimum

· Waste with a high carbon concentration include:

-
paper

-
fiber

-
straw

-
wood

· A low C-N ratio is detectable by the production of ammonia

E.
Oxygen Concentration

· Monitor the compost pile

-
If it smells, oxygen is insufficient, turn the substrate

5.
Discuss anaerobic fermentation on page 392.

Define anaerobic fermentation.

A.
What is the product of anaerobic fermentation by methane producing bacteria?

B.
Where is methane producing bacteria commonly found?

C.
How is methane gas used?



6.
To reinforce the class discussion on anaerobic fermentation, conduct Experiment #3, pages 387-389.

7.
If possible, take a field trip to a composting facility.

Summary
Waste management will continue to be a major concern in agriculture as well as other industries.  Much of the agriculture industry=s waste can be recycled into useful products through bioremediation.
Evaluation

Written exam on material covered

Assign project for students to investigate recycling of agricultural waste products.

Laboratory Activities

7.4.1

Factor
Aerobic
Aerobic

Temperature
High
Low

Color/other effects
Absence of color
Odorous intermediate compounds are produced

Rate of decomposition
Fast
Slow
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