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Course:
AG-NR-03.411

Natural Resources Management

Unit 6:
Land Use and Waste Management
Lesson 4:
Manure Management Practices

Georgia Performance Standards:
AG-NR-6e

ACADEMIC STANDARDS
ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV2

Objectives: 

1. 
Explain how manure adds nutrients and organic matter to soil.

2. 
List the characteristic of manure that potentially causes pollution.

3. 
Describe environmentally-sound manure storage and treatment systems.

4. 
Discuss the factors to consider when applying manure nutrients to land.

5. 
Describe the factors for consideration in applying manure to land.

Teaching Time: 3 Hours
Grades: 9-12

Essential Question: What is the impact of manure on the environment?

Unit Understandings, Themes, and Concepts:

Students will gain an understanding of the nutrients manure adds to the soil, as well as how it partially causes pollution. Students will also learn how manure can be applied in an environmentally-sound and beneficial way.

Primary Learning Goals:

Students will be able to explain the benefits and drawbacks of applying manure and the proper way of doing so.

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Applied Environmental Science, The National Council for Agricultural Education.  FFA Supply Catalog.  1-888-332-2668.  Indianapolis, IN.  1996.

Gillespie, J.R.  Modern Livestock and Poultry Production, Delmar Publishers.

Materials and Equipment:

See above reference for materials.

PowerPoints:

Web Resources:

Cornell University:  Manure Management Program

http://www.manuremanagement.cornell.edu/
Northeast Recycling Council

http://www.nerc.org/manure_management.html
Georgia Performance Standards:

AG-NR-6.  Students will identify sources of waste and describe methods and procedures for managing waste that minimize environmental impact.

e.
Describe different animal waste treatment and handling systems.

Academic Standards:
ELA9LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELA9LSV2  The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description. 

SCSh2  Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society. 

SCSh9  Students will enhance reading in all curriculum areas.

SEV 2  Students will demonstrate an understanding that the Earth is one interconnected system.
Teaching Procedure

Introduction and Mental Set


Agricultural producers are acutely aware that many farm/ranch 


operations have the potential to adversely impact water quality. Since the 1970s agribusiness corporations and producers have initiated and/or voluntarily participated in numerous environmental programs that help protect air, soil, and water quality.
Concurrent to these voluntary efforts, federal, state, and local government agencies have sponsored incentive programs and/or passed legislation to further


reduce the risk of environmental pollution by agricultural sources. 

Approximately 90 % of agricultural waste is reused as a resource. With many practices, such as using crop residues to control soil erosion, there is little risk of environmental harm. Other practices, such as the storage and disposal of livestock manure, present the potential of air, soil, and water contamination if the manure is not properly managed. Farmers and ranchers make a huge investment in manure management systems; it is estimated that each year between 175-200 million tons of animal waste are generated in the United States.
Discussion 

1.
How can manure improve soil quality?

A.
Have students investigate and compare the nutrient value of raw manure, manure mixed with bedding, and/or liquid manure.

Manure is a valuable crop and field fertilizer because it offers the three important nutrients of total nitrogen (N), phosphorus or elemental P (0.44 x P2O5), and potassium or elemental K (0.83 x K2O), along with several other trace minerals.

Due to the rising costs of commercial fertilizers, farmers and ranchers use livestock manure to reduce their need for commercial fertilizers. Not all manure is the same, as the amount of nitrogen, phosphorous, and potassium in raw varies with the type of animal, the feed ration, and the size of the animal. Also, once manure is mixed with bedding, diluted with water, stored, or spread, the nutrient concentration and availability may decrease.


Along with the nutrients value, manure adds beneficial microorganisms 
to soil, and the organic matter enhances the soil structure which helps 
to reduce erosion, improve drainage, and increase soil productivity.
2.
How can manure cause pollution?

Have students identify other examples of point-source contaminants.

How can manure cause pollution?

If not managed properly, manure has several properties that have the

potential to directly or indirectly contaminate the air, soil, and water.


•
Air pollution may be caused directly or indirectly by the 




release of methane gas, ammonia, nitrogenous gases, and 




noxious odors from feces and urine. It can be caused by 




anaerobic conditions in stored manure, inadequate 





storage conditions, or by having too many animals in too 




small a space.


•
Soil pollution may be caused if excessive amounts of the 




heavy metals in manure (zinc and copper) get into the 




soil, or when the levels of nitrogen or phosphorous in the 




soil become excessive. It is caused by too heavy an 




application of manure or by a build up of nutrients over 




the years. Pollution can be avoided by a proper monitoring 

of soil nutrient levels at regular intervals.


•
Surface and groundwater pollution may be caused by 




harmful bacteria in runoff of manure from feedlots, by 




nitrates from stored manure that has leached through



the soil, and/or by manure that has been spilled or 



 

improperly spread on land too close to water sources.


Any pollution that cannot be tied to a specific spill or problem is 
called a non point source contaminant. Pollution that can be 



traced to a specific site, such as feedlot runoff, is called a 



point-source contaminant.
3.
What manure storage and treatment systems are environmentally-sound?


Poorly designed and/or poorly managed manure storage systems 
may overflow and/or leak into surface or groundwater sources. 



To prevent this, a series of federal, state, and local laws, dating 
back as early as 1899, has strictly regulated how livestock  



manure must be stored and handled. For example, under the   



1899 law, producers who raised more then 1,000 animal units 



per year had to obtain a waste permit.

On the federal level, the U.S. Environmental Protection Agency 



and the U.S. Army Corps of Engineers share regulatory 
responsibility for manure management practices of agricultural 



operations. Federal environmental laws of the 1960s and 1970s 



gave states the primary responsibility for air and water quality 



standards, so regulations very from state to state.

The objectives of animal manure management systems are to:


•
Economically utilize available nutrients in the manure


•
Store, move, and dispose of animal manure without health 

or safety risks to humans or animals


•
Prevent surface and groundwater contamination from 




chemicals, antibiotics, or nitrates leaching through the 




soil


•
Ensure that no manure is directly spilled into streams, 




rivers, lakes or reservoirs


•
Control toxic fumes, odor, dust, flies and rodents
The selection of an animal manure management system is driven by factors including the type of the operation, soil properties, topography, regulations, climate, and type of animal. Producers must

calculate how much animal manure storage is needed, based upon the

number of animals raised per year, available acreage to spread manure, and the timing of manure applications (when the crop benefit is the greatest). The type of system also depends on the animal manure characteristics, if bedding is present, or if the manure is diluted with water.

 
•
Liquid manure or slurry is usually less than 15 percent



solid, is made up of feces, urine, and water, and may



contain small amounts of bedding. Hog, beef, and dairy 




manures are usually handled as slurry. Liquid manure may 




also contain silage effluent and floor washings.


•
Solid manure can be stacked because it contains large



amounts of bedding like straw or wood shavings. Manure 




from sheep, poultry, and horses can be handled as a solid 




manure, which is usually more the 20 percent solid. Semi-




solid manure is manure with bedding added to absorb 




moisture and add solid content.

The main types of manure storage systems for liquid manure are manure pits below ground or under confinement buildings, above ground storage tanks, earth bank storage basins, and lagoons.


•
Pits. Confinement buildings have slotted floors and/or 




gutters that collect, flush, or move the manure to below



ground concrete pits connected to the buildings. With 




these systems, ventilation is critical to the health and 




safety of humans and animals. Manure that is stored in a 




confined space has the potential to generate toxic gases




that can kill a person in less than one minute. Therefore, 




manure in pits must be mechanically stirred and pumped 




out of the pit on a regular basis.

•
Storage tanks. Liquid manure can be pumped to above 




ground storage tanks made of concrete or steel to 





prevent leaks. Manure must be mechanically stirred and 




pumped out on a regular basis.


•
Earth bank storage basins. Liquid manure can be pumped 




into earthen storage pits that are exposed to the open



air. Storage basins, usually lined with clay or an artificial 




liner, are built away from water sources and surrounded 




by dikes and/or trenches to prevent runoff. Manure must 

be mechanically stirred and pumped out on a regular 




basis.


•
Lagoons. More than just a storage system, lagoons are 




pond-like structures designed to treat manure with 




beneficial microorganisms that cause the biodegradation 




of manure and bedding. Lagoons that are aerobic require 




oxygen, take up more space, and must be stirred or 




aerated. Anaerobic lagoons handle more manure in less 




space, work without free oxygen, but have more odor 




than aerobic lagoons.

Solid manure and bedding may be stacked in open air walled storage. Manure is moved by tractor and/or conveyor to a specially-designed site where it is placed in a stack to dry out and/or decompose by composting to form humus. The site is sloped to control runoff so rain water and other liquids can be collected and spread on fields. A roof or shelter is preferable to help shed rainwater away from outdoor storage areas. Dried organic matter from walled storage or composting is spread over fields and incorporated into the soil.

In open lots and areas where animals are raised on the ground, runoff may be controlled by diversion terraces, channels, and holding ponds. Lots can be paved and unpaved. Before the runoff is gathered into a specially-designed holding pond, a separation process is used to remove solids from the liquids. Separators include screens, filters, settling tanks or channels, and centrifuges. Evaporation ponds and dehydrators are also used. The solids may be reused for fertilizer, bedding, or livestock feed, and the liquid may be disposed of on land.

To prevent overflow, holding ponds (and lagoons) must be able to accommodate heavy rainfall and be constructed in areas not susceptible to flooding. Construction techniques vary depending on the system, and can be costly, depending upon the size of the operation and the mechanization of the system. In 1983, a researcher estimated that the cost of handling manure for 1,200 head of beef, 200,000 laying hens, or 10,500 hogs was
equivalent to the cost of handling municipal sewage for a town of 20,000.
After treatment and/or decomposition, liquid manure nutrients are applied to land through an irrigation system or with hauling equipment. Solid and semi-solid manure nutrients are applied to land with hauling equipment or spreaders.
4.
What factors should be considered prior to applying manure nutrients to land?



•
Soil texture - The amount of sand, silt, clay, and/or 





organic matter influences the binding potential of 






manure.



•
Soil erosion potential - Nutrients, especially phosphorous, 


that are bound to the soil can move into water.



•
Depth to groundwater - The closer groundwater is to the 





soil surface, the greater the potential for contamination.



•
Amount of precipitation - Greater amounts of 






precipitation or moisture increase the potential for 






leaching or runoff.



•
Temperatures - Higher temperatures increase 






volatilization (or evaporation) of manure and the 







nutrients it contains. Frozen ground may also cause 





runoff.



•
Wind directions - Direction of the wind influences when 





and where manure applications should be made.



•
Manure application method - Application influences that 





amount of odor, degree of volatilization and area to which 


it is applied.



•
Crops grown - Different crops have varying nutrient




needs and rates of nutrient uptake.
5.
What are the components of a manure management plan?

A.
Have students investigate new technologies for measuring soil nutrients.

Good record keeping is critical to the success of a farm operation and of manure management, as it aids the farmer or rancher in the safe, efficient storage and application of manure. A manure management plan should contain the following information:

1. Farm and field maps showing acreage, topography, soil types, waterways, wells, water bodies, sinkholes, or wetlands. Land that must never receive manure application (such as by water sources and waterways) should be clearly marked.

2. Identify land that has restrictions for spreading times and rates, high risk areas for flooding, steep slope, and/or neighbors  potentially affected by prevailing winds.

Information on soil fertility levels, including soil test results for pH, phosphorous, nitrogen (if applicable) and potassium for each field. Set limits for total nitrogen to be applied to acreage.

Realistic yield expectations for the crops to be grown on areas where manure is applied, and crop nutrient requirements.

Analysis of manure nutrients.

Record of applications from other sources of nutrients such as nitrogen contributions from legumes, commercial fertilizers or sludge, and irrigation water nutrients.

Capacity of current manure storage system. Plans for additional storage and handling if current system does not meet needs.

Record of the proper calibration and operation of nutrient application equipment.

Documentation of amounts, dates, and climatic conditions 




(especially rainfall) for each time nutrients were applied.

 An emergency accident plan in the case of an overflow or leak. Should 
include techniques to clean up the spill, whom to contact, needed 



documentation, and additional contingencies that may fit the 
operation.
Summary
The nutrient value of manure makes it a good source of nutrients for crops, and producers who use manure may be able to reduce their consumption of commercial fertilizers.  How manure is collected, stored, and disposed of depends on many factors, such as size and type of livestock operation, soil properties, proximity to water sources, and climate.  Federal, state and local regulations set standards to protect air, soil, and water quality.  Protecting the environment by the proper management of livestock manure is a critical responsibility of farmers and ranchers.  To accomplish this, a comprehensive manure management plan is highly beneficial.

Evaluation
Written test and lab activities as per the reference book.

Individual Learning Activity

Lesson:
Manure Management Practices

Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Explain how manure adds nutrients and organic matter to soil.

2. 
List the characteristic of manure that potentially causes pollution.

3. 
Describe environmentally-sound manure storage and treatment systems.

4. 
Discuss the factors to consider when applying manure nutrients to land.

5. 
Describe the factors for consideration in applying manure to land.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper should be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Manure Management Practices
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. 
Explain how manure adds nutrients and organic matter to soil.

2. 
List the characteristic of manure that potentially causes pollution.

3. 
Describe environmentally-sound manure storage and treatment systems.

4. 
Discuss the factors to consider when applying manure nutrients to land.

5. 
Describe the factors for consideration in applying manure to land.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information for which the class will be responsible (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Manure Management Practices
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Explain how manure adds nutrients and organic matter to soil.

2. 
List the characteristic of manure that potentially causes pollution.

3. 
Describe environmentally-sound manure storage and treatment systems.

4. 
Discuss the factors to consider when applying manure nutrients to land.

5. 
Describe the factors for consideration in applying manure to land.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question: What is the impact of manure on the environment?


