
  ANIMAL PRODUCTION

With an expanding population and an increased sensitivity to air and water quality issues, swine producers
need to be aware of the effects that their operations have on these issues.  More importantly, producers need to
have plans in place to address them.  The two main areas of concern for swine producers are storage and
handling of waste, and odors.

Improper handling of storage of animal wastes can result in nitrogen and phosphorus leakage which can
result in contaminated drinking water.  Poor quality drinking water presents significant health hazards to both
humans and livestock.  Therefore, it is important that all management practices associated with the handling of
animal waste will be evaluated and poor practice eliminated.

Odors can originate from multiple sources on a swine farm; therefore it is important to evaluate all manage-
ment practices of an operation.  Some of the most common sources of odors include building ventilation systems,
lagoons and land waste application systems.  A proper understanding of how these sources can contribute to
odors can help alleviate many of these problems.  Not addressing odors can result in disagreements with neigh-
bors as well as nuisance lawsuits.

SWINE PRODUCTION
Tim Schell, Assistant Professor, Animal and Dairy Science

Cooperative Extension Service, The University of Georgia, College of Agricultural and Environmental Sciences, Athens

PRE-ASSESSMENT:

Why Should I Be Concerned?

How Does This Assessment Help Protect Drinking Water and the Environment?

• This assessment allows you to evaluate the envi-
ronmental soundness of your farm and operational
practices relating to your swine production prac-
tices.

• You are encouraged to complete the entire docu-
ment.

• The assessment asks a series of questions about
your swine production practices.

• The assessment evaluation uses your answers
(rankings) to identify practices or structures at
risk and should be modified to prevent pollution.

• The swine production facts gives an overview
of sound environmental practices that can be used
to prevent pollution caused directly by swine pro-
duction.

• You are encouraged to develop an action plan
based on your needs as identified by the assess-
ment.  The swine production practices facts, ref-
erence, and publication list can provide alterna-
tives to current practices.

• Farm *A*Syst is a voluntary program.
• The assessment should be conducted by you for

your use.  If needed, a professional from the
Georgia Cooperative Extension Service or one
of the other partnership organizations can pro-
vide assistance in completing the assessment.

• No information from this assessment needs to
leave your farm.

* Words found in italics are defined in the glossary.

FARM ASSESSMENT SYSTEM

GEORGIA
      FARM *A*SYST
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ASSESSMENT:
Assessing YourSwine Production Practices

For each category listed on the left, read across to the right and circle the statement that best describes condi-
tions on your farm.  If a category does not apply, for example: land application, then skip the question.  Once
you have decided on the most appropriate answer, look above that description to find your rank number (4,3,2
or 1) and enter that number in the “RANK” column.  The entire assessment should take less then 30 minutes.  A
glossary is on page 12 to clarify words found in italics throughout this assessment.
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         Number of Areas Ranked ______                          Ranking Total _____
 (Number of questions answered, if all answered, should total 21.)                (Sum of all numbers in the “RANK”Column)
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ASSESSMENT EVALUATION:
What Do I Do with These Rankings?

STEP 1: Identify Areas That Have Been Determined to be at Risk
Low risk practices (4s) are ideal and should be your goal.  Low to moderate risk practices (3s) provide reason-
able protection.  Moderate to high risk practices (2s) provide inadequate protection in many circumstances.
High risk practices (1s) are inadequate and pose a high risk for causing environmental, health, economic, or
regulatory problems.

High risk practices, rankings of “1” require immediate attention.  Some may only require little effort to
correct, while others could be major or costly and may require planning or prioritizing before you take action.
All activities identified as “high risk” or “1s” should be listed in the action plan.  Rankings of “2s” should be
examined in greater detail to determine the exact level of risk and attention given accordingly.

STEP 2:  Determine Your Swine Risk Ranking
The Swine Risk Ranking provides a general idea of how your swine production practices might be affecting your
ground and surface water, contaminating your soil and affecting your air quality.

Use the Rankings Total and the Total Number of Areas Ranked as determined from the questionnaire portion of
this assessment to determine the Swine Risk Ranking.

RANKINGS TOTAL  --  TOTAL NUMBER OF AREAS RANKED  =  SWINE RISK RANKING

___________         -- ________________________  = ____________

SWINE RISK RANKING . . . . . . . . . . LEVEL OF RISK
3.6 to 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Low Risk
2.6 to 3.5 . . . . . . . . . . . . . . . . . . . . . . . . . . .  Low to Moderate Risk
1.6 to 2.5 . . . . . . . . . . . . . . . . . . . . . . . . . . .  Moderate Risk
1.0 to 1.5 . . . . . . . . . . . . . . . . . . . . . . . . . . .  High Risk

This ranking gives you an idea of how your swine production practices might be affecting your drinking water.
This ranking should serve only as a very general guide, and not as a precise diagnosis since it represents the
average of many individual rankings.

STEP 3: Read the Information/Fact Section on Improving Your Swine Production Practices.
While reading, think how you could modify your practices to address some of your moderate and high risk areas.
If you have any questions that are not addressed in the swine production practices facts portion of this assess-
ment, consult the references in the back of the publication or contact your county Extension agent.

STEP 4: Transfer Information to the Total Farm Assessment
If you are completing this assessment as part of a “Total Farm Assessment,” also transfer your swine risk ranking
and your identified high risk practices to the overall farm assessment.

:

:



Proper swine production practices can minimize
the impact of the farm on groundwater, surface water
and air quality.  Knowing how to store, handle and
dispose of wastes properly can result in better pro-
duction, better nutrient utilization, a safer environ-
ment and reduced complaints.

Nutrient Management Plan

A nutrient management plan is a method of ac-
counting for all of the wastes produced on a farm.
The plan can be used as a strategy for the storage and
use of the wastes produced by a given farm.

The nutrient management plan must be devel-
oped for the specific number and type of animals on
a farm.  The plan should address all aspects of waste
management including:

• Storage – site, size, and type,
• Land application – land needs, timing, fre

quency, soil testing, manure testing, and crops
grown, and

• Handling and transportation – equipment
calibrations and inspections.

Records

Accurate records should be maintained for all
manure application and storage practices.  Things
that should be recorded include the amount, time and
location of manure applications, the amount of ma-
nure produced, the number of animals on the farm,
equipment inspections, dead animal disposals and
the waste levels in storage facilities.  Any manure
sold or otherwise removed from the farm should also
be recorded.

Emergency action plan

An up to date emergency action plan should be
written and readily available in case an emergency
situation arises.  The emergency plan should contain

specific actions to be taken in an emergency.  These
actions may include shutting off values and turning
on emergency pumps.  A list of emergency contact
people should be clearly posted with their phone num-
bers.

In addition, all employees should be familiar with
the plan and know where it is located.  Proper prepa-
ration can help control an emergency before it esca-
lates into a serious pollution problem.

WASTE STORAGE FACILITIES

Facility Location

To ensure proper drainage and waste flow as
well as to minimize odor production and dispersal,
a waste storage facility site must be carefully se-
lected. When planning a new facility, attempt to lo-
cate the facility with plenty of distance from wells
and neighbors.  Identify the prevailing winds and ac-
count for them in sitting the facility.

Also, try to locate new facilities down slope
from any water supply to minimize the chance of
water contamination.

Lagoons

Lagoons should be located more than 100 feet
from surface water or a well.  Furthermore, they
should be designed and installed according to NRCS
specifications.  The size of the lagoon should be de-
termined by calculating the amount of manure and
waste water produced for the specific operation.  The
lagoon should have the storage capacity for sludge,
90 to 180 days of waste water and storm water.  The
lagoon should have the freeboard capacity for a 25
year, 24 hour rainfall event to prevent possible over-
flow.

Once installed, lagoons should be scheduled for
regular inspections and maintenance.  Lagoons should
be inspected at least once a month for signs of ero-
sion or other weaknesses.  The walls of the lagoon

SWINE PRODUCTION FACTS:
Swine Waste Management
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should be mowed regularly and free from trees and
rodent burrows.  Additionally, liquid levels should
be monitored daily to rule out leaking.  Under nor-
mal conditions, liquid levels may rise or fall 0.3 to
0.5 inches per day.  Sludge levels should be checked
every year to avoid excess build up.  Over two feet
of sludge in a lagoon is an indication that sludge
should be removed.

Manure Storage Containers

Manure storage containers are different from la-
goons because lagoons are designed to degrade ma-
nure.  Storage ponds or containers simply hold the
manure until it is disposed of elsewhere.  Storage
container designs are similar to lagoons and must be
designed to hold sludge, waste water and rain water.
However storage facilities do not have a treatment
volume of water.

Manure Handling

Manure contains material that can be a valuable
nutrient source for the production of crops.  How-
ever, the same components that make manure valu-
able for crops can also be pollutants if they can enter
natural waters.  In order for manure to be used effec-
tively without becoming a source of pollution, it must
be handled and applied accurately and safely.

• During handling and transport, manure can end
up as a pollutant if any of the following occur:

• Leaking or discharge occurs during transporta-
tion or storage.

• Over application of nutrients to fields.

• Application of manure too close to water
sources.

• Manure runoff from fields.

• Application of manure to frozen ground.

• Application of manure too far in advance of a
growing season.

To avoid these potential problems, the follow-
ing practices should be implemented.

Manure transport.  Manure transport equipment
should be free from leaks and should be checked and
maintained on a regular basis.

Manure Testing.  The composition of the waste
should be determined at least once every two years.
Samples should be collected after agitation or by si-
multaneously collecting from the top and bottom of
the lagoon or pit.  An accurate analysis of the manure
will aid in the precise application of nutrients.

Soil Testing.  Soils that will receive wastes should
be tested at least once every three years.  Soil  test-
ing will confirm the rate and frquency of manure ap-
plication.  Knowledge of t he soil composition can
help minimize nutrient build up and ensure sufficient
nutrient application.

Manure application rate.  After the composition of
the manure has been determined and an analysis of
the soil nutrients has been conducted, an application
rate can be calculated.  Typical application rates for
manure are between 3,000 and 7,000 gallons per acre.
When lagoon water is used, the rate may be higher.
To prevent excesses or deficiencies in applications,
it is important that the application equipment be cali-
brated correctly and tested on a regular basis.  Fur-
thermore, all manure applications should be logged
with the dates and locations of the applications re-
corded.  Accurate records are essential when ad-
dressing odor and water contamination complaints.

Manure application.  The timing and location of
manure application is critical to reducing the oppor-
tunity for contaminating water and minimizing odor
complaints.  The following practices should be fol-
lowed:

• Manure should not be applied within 200 ft of
surface or ground water or a well.

• Applications should also not be made on
slopes with a grade greater than 15% or before
an expected rainfall.

• Applications to crop land should be made just
before the crop is planted.

• Manure should never be applied to frozen
ground.
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• To help reduce odor complaints, manure
should be applied during times when neighbors
will be least affected.  Typically, wastes
should be applied only on dry days before 2
pm and not on weekends or holidays.  Notify-
ing neighbors of application times can also
help reduce complaints.

Well Testing.  To evaluate the effects of manure ap-
plication and storage, wells should be tested yearly
for bacteria and nitrates.  Increases in the levels of
either of these should result in an evaluation of the
nutrient management plan and corrective action.

Odors

Avoiding odor or nuisance complaints has be-
come a challenge to livestock producers everywhere.
As populations expand, people unfamiliar with live-
stock are residing closer and closer to livestock op-
erations.  Consequently, it is important to educate
neighbors on livestock management practices that may
be viewed as negatively impacting property values
and the quality of life of residents.  Taking the extra
effort to avoid confrontation can lead to better rela-
tions and can possibly avoid potential lawsuits.

Odor is a complex issue because many factors
contribute to odor.  Reducing odors is a matter of
understanding the causes of odors and emissions and
adopting the best management practices available to
control them.

Sources of odors

Odors and emissions from swine operations
originate from multiple sources including:

• Ammonia – Ammonia is produced by the break-
down of urea in urine.  Bacteria convert ammonia
into nitrite which increases the acidity of the soil
and water where the reaction takes place.

• Hydrogen Sulfide – Hydrogen sulfide is the prod-
uct of bacterial reactions that occur during the break-
down of sulfur containing waste products such as
amino acids.  Hydrogen sulfide in aerobic condi-
tions oxidizes and forms particulate matter that is
capable of moving through air currents.
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• Methane and Carbon Dioxide – Methane and car-
bon dioxide are gases produced by anaerobic respi-
ration and fermentation.  These gases absorb infra-
red light and convert it to heat energy.  It has been
suggested that a build up of these gases will cause
and increase in global temperatures resulting in the
“greenhouse effect” where increased temperatures
disrupt ecosystems.

• Volatile Organic Compounds – Volatile organic
compounds are produced as end products and inter-
mediates of many bacterial reactions.  Volatile or-
ganic compounds are known for producing a variety
of unpleasant odors.  The environmental impact of
these compounds is not known.

• Particulate matter – particulate matter made up
of small particles of organic and inorganic material
are also produced on livestock operations.  These
particles can originate from feed, skin, soil, feces,
or gases (which form salts).  Some small particles
(0.5 to 2.5 um) can travel deep into the lungs and
cause chronic health problems while others (>0.5
um) are trapped in the upper respiratory tract and
are generally considered as only a health nuisance.

Reducing Odors

The following management practices can help reduce
odors and emissions and the complaints that they may
generate.

Filter Barriers  Ground cover and trees can be
used to reduce the transport of odors by acting as
barriers and filtering the odors.  Threes places at
strategic downwind points on a farm can be very
effective in breaking the flow pattern of odors.

Building cleanliness  Removing building wastes
regularly can reduce odor production by minimizing
the surface area of the waste. Buildings that have
waste removed multiple times a day produce less
odors than building that let manure sit for days be-
fore removal.  Keeping fans and vents clean of dust
particles can also reduce the accumulation of odors
of the particles and minimize the dispersion of the
particles into the atmosphere.
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Feed and water Reducing feed and water losses
can lower the loading rate of the waste system.  High
feed and water losses will add to the odor produc-
ing capability of the system.  Additionally, diets
should be formulated to maximize nutrient utilization
to reduce the excretion of nutrients into the feces and
urine.  Feeding diets with synthetic amino acids in-
stead of complex proteins can reduce excess nitro-
gen production.

Waste storage Several things can be done to
reduce the odor production capacity of storage fa-
cilities.  Various treatment agents can alter the mi-
crobial populations of systems and thereby alter the
production of volatile compounds.  Covering sys-
tems can reduce the flow of compounds from the sur-
face of the system as well as reduce the radiant heat
applied to the system.

Land application   Applying wastes to soils re-
sults in a high volatilization rate for many odorous
compounds.  Efforts to reduce the nuisance of spread-
ing wastes should focus on the timing of the applica-
tion.  Spreading should occur at times when neigh-
bors have their lowest outdoor activity.  Also, spread-
ing when conditions encourage volatilization (dry
windy days) reduces the overall amount of time for
odor production.  During the spreading process, ef-
forts should be made to minimize exposure to air.
Injecting the waste directly into the soil can greatly
reduce odor production.

In addition to the above management practices,
it is always a good policy to be neighborly.  Notify
neighbors of intentions to spread or agitate manure
and be willing to modify plans if potential conflicts
arise.  Avoiding conflicts can be much easier than
resolving them.

Animal Disposal

Disposing of dead animals should be done in a
timely and approved method.  Animals may be dis-
posed of by composting, incineration, burial, or ren-
dering.  Regardless of the method used, dead ani-
mals should be disposed of as quickly as possible to
avoid odor and pollution risks.
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ACTION PLAN:
An action plan is a tool that allows you to take the needed steps to modify the areas of concern as identified by
your assessment. The outline provided below is a basic guide for developing an action plan. Feel free to expand
your plan to include more detail and additional areas not included. Consult the list of references at the end of this
publication if additional assistance is needed to develop a detailed action plan.

Area of Concern Risk Ranking Planned Action to
Address Concern Time Frame Estimated Cost



GLOSSARY:
Swine Management

Freeboard:  Distance between the maximum waterline and the time of the wall of a storage container or
lagoon.

Nutrient Management Plan:  A farm specific plan for managing wastes.  The plan should account for all
wastes produced and how it will be handled.

Wind Breaks:  Trees, bushes, or structures placed to disrupt wind flow.

Aerobic:  An environment with oxygen.

Greenhouse Effect:  A theory describing the trapping of the sun’s heat in the atmosphere of the earth causing
global temperatures to rise.

Incineration:  To burn.
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PUBLICATIONS:

University of Georgia, Cooperative Extension Service
Athens, Georgia 30602

• Animal Waste and the Environment, Circular 827

• Confinement: The Complete Solution to Animal Waste Management, Bulletin 1137

• Land Application of Livestock and Poultry Manure, Leaflet 378

• Your Drinking Water: Nitrates, Circular 819-5

• Calibration of Manure Spreaders, Circular 825

• Well Head Protection for Farm Wells, Circular 819-3

• AWARE: Animal Waste Awareness in research and Extension, www.bae.uga.edu/outreach/aware

State Soil and Water Conservation Commission
P.O. Box 8024
Athens, GA 30603

• Agricultural Best Management Practices for Protecting Water in Georgia

• Livestock Waste Facilities Handbook, MWPS-18

National Pork Producers Council
1776 NW 114th Street
Clive, IA 50306

• National Pork Producers Council www.nppc.org

• Environmental Assurance Program

• On-Farm Odor/Environmental Assistance Program
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Appendix #1 (Sample)

Emergency Action Plan (Sample)

Farm Name, Location:  Windy Hill Farm, 302 Farm Lane

If you have a manure emergency…

(1)  Shut off all flow into the storage area.

(2)  Assess the extent of the emergency and determine how much help is needed

(3)  Contact the Emergency Response Team Leader:

• 111-555-5543: Frank Farrow

• 111-555-5556: Fred Farrow (alternate leader)

(4)  Give the team leader the following information.

• Your name
• Farm ID Number
• Description of the emergency
• Estimates of the amounts, area covered, and distance traveled from manure storage
• Whether manure has reached ditches, waterways or streams
• Any obvious damage: employee injury, fish kill, or property damage?
• What is being done, assistance needed

(5)  Team Leader Contacts cooperators, contractors, emergency officials,      environ
         mental authorities, media, as needed.

(6)  Build a containment dam down-stream from the discharge area, then
        progressively build additional dams upstream.

• Add soil to the berm of the manure storage area.
• Remove manure from the discharge area with a trash pump if necessary.
• Pump wastes from the manure storage at a normal rate to lower the volume in storage.

Taken from the NPPC Pollution Prevention Strategies Module.
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Appendix #1 (Con’t)

Emergency Action Plan

Farm Name, Location:

If you have a manure emergency…

(1)   First Containment Step

(2)  Assess the extent of the emergency and determine how much help is needed.

(3)  Contact the emergency response team leader.

• Name: ______________________          Phone: ____________________

• Name: ______________________          Phone: ____________________

(4)  Give the Team Leader the following information:

• Your name
• Farm ID Number
• Description of the emergency
• Estimates of the amounts, area covered, and distance traveled from manure storage
• Whether manure has reached ditches, waterways or streams
• Any obvious damage: employee injury, fish kill, or property damage?
• What is being done, assistance needed

(5)  Write your own Follow-Up Containment Steps here.

•_________________________________________________________________
•_________________________________________________________________
•_________________________________________________________________
•_________________________________________________________________

Taken from the NPPC Pollution Prevention Strategies Module.
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