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Chapter 1
Environmental Stewardship, Water Quality and Nutrient Balance

L. Mark Risse, Biological & Agricultural Engineering Dept., University of Georgia

Producers need to be aware of the impacts that manure can have on water and air
quality. However, management of manure and other byproducts of livestock and poultry
production has important impacts on farm profitability, neighbor relations and protecting
soil and water quality.

How Can Manure Affect the Environment?

The livestock and poultry industry is facing growing scrutiny of its environmental
stewardship. While emotion and limited information on the part of the general public
contribute to this concern, problems also result from a few producers who have allowed
highly visible impacts to occur on the environment. These situations create a negative and
often biased public view about the impact of livestock and poultry on the environment.

If not carefully managed, manure and other byproducts of animal production such as
mortality can have a significant negative impact on the environment. Animal production
can negatively affect surface water quality (pathogens, phosphorus, nitrogen as ammonia
and nitrate, and organic matter); groundwater quality (nitrate); soil quality (soluble salts,
copper, arsenic, and zinc); and air quality (odors, dust and particulate matter emissions,
pests, and aerial pathogens). In fact, the U.S. Environmental Protection Agency (EPA) has
identified agricultural production as the largest single contributor to water quality
impairment for rivers and lakes (Table 1). For nutrients.in particular, livestock and poultry
manures are a major contributor of total nitrogen (N) and phosphorus (P) inputs into U.S.
watersheds. In some watersheds, manure nutrient inputs are substantially greater than those
associated with more traditional sources of pollution (e.g., municipalities, industry).

Table 1. Five leading sources of water quality impairment.

Rank|Rivers Lakes Estuaries
l Agriculture Agriculture Municipal point sources
.. . Urban runoff and storm Urban runoff and storm
2 Municipal point sources
sewers sewers

Urban runoff and storm i i .
3 noff and sto Hydfolog%c/habltat Agriculture

sewers modification
4 Resource extraction Municipal point sources Industrial point sources
5 Industrial point sources Onsite wastewater disposal {Resource extraction

Source: EPA 1998.
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Be a good neighbor

The byproducts of animal production create several potential nuisances (including
odors, flies, noise, and others) in rural communities. You must be fully aware of these
potential issues and the degree of concern they cause neighbors. Where reasonable
technologies and management strategies are available to reduce or eliminate these
nuisances, such strategies should be implemented. Where such options do not exist,
producers may need to consider alternatives such as separation distances and good
communication to minimize these nuisances.
Know the rules

Good stewardship requires knowledge of and compliance with current regulations
established by federal, state, and local governments. Knowledge of these rules and careful
planning of manure management systems to meet these requirements is essential. Good
stewardship, however, goes beyond meeting the minimum requirements and includes
reducing environmental risks whenever possible. While these environmental stewardship
principles appear simple, they require knowledge, hard work, and commitment from
everyone involved with the operation.

Understanding Water Quality Issues

While land application of manure provides many benefits, incorrect manure use can
have negative impacts on water quality. Good stewards should be aware of the components
of manure that are of greatest concern, their specific impact on water quality, and their
common pathways to surface and groundwater. '

Water Quality Contaminants

Manure contains four primary components that impact water quality: nitrogen (N),
phosphorus (P), pathogens (disease-causing organisms), and organic matter. These
components, their environmental risk, and typical pathways to water are summarized in
Table 2.

Table 2. Summary of manure components that can impact water quality, the
associated environmental risk, and most common pathway to water.

Potential . . Most Common Pathway to

Pollutant Environmental Risk Water

Nitrate-N Blue Baby Syndrome Leaching to groundwater

Algal blooms Subsurface flow to watérways

Ammonia-N Fish kills Surface water runoff

p Eutrophication Erosion and surface water
runoff

Pathogens Human health risk Surface water runoff

Organic solids Iése}? lllc(;lel(si oxygen level in water body- Surface water runoff
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parasites that cause severe diarrhea, nausea, fever, vomiting, and fatigue in humans. The
risk of infection from these organisms is much greater for the very young, the elderly, and
those with weak immune systems. These pathogens pose a particular risk since they are
resistant to the disinfection processes used in most water treatment plants. -

Livestock and poultry shed a number of viruses and bacteria in manure. While some of
these can infect humans, it is relatively unlikely that they will unless the manure has direct
access to a drinking water supply. Most bacteria can be controlled with common water
disinfectants such as chlorine. Where untreated water such as that from wells (no chlorine
treatment) is located near animal housing or manure storage, some cases of human illnesses
and deaths due to bacteria such as Escherichia coli (E. coli) have been reported.

Most pathogens, including C. parvum and Giardia, do not multiply outside a host
organism so they have a limited lifetime outside a host. The viability of these organisms can
range from a few days to many months, depending on a number of environmental factors
such as temperature, pH, sunlight, moisture, and the amount of oxygen available. Land
application and composting are two processes that commonly speed up the decay of
pathogens, because they are subjected to wider ranges of temperature and pH than they
normally encounter.

Pathogens are most likely transported to water supplies through surface runoff and
erosion or by direct animal access to surface water. Streams and lakes used for drinking
water supply and recreational purposes provide the greatest opportunity for these pathogens
to be transported to humans. Animal operations located upstream of drinking water supplies

. or recreational areas should recognize the potential risks associated with pathogens.

’ greatest concern to humans. C. parvum, commonly referred to as "crypto," and Giardia are

Soils provide a filtering mechanism, especially for larger organisms such as
protozoa and bacteria. Although it is unlikely that pathogens will reach a groundwater
supply, it can happen. Proper wellhead protection and separation distances are important.
There is evidence that viruses and bacteria can travel some distance through sandy soils.
Research and experience have shown that water can be contaminated from tile drainage
shortly after the land application of manure because drainage tiles can short-circuit natural
filtration processes that normally occur in the soil.

Organic matter

Organic matter in manure, silage leachate, and milking center wastewater degrades
rapidly and consumes considerable oxygen in the process. If this occurs in an aquatic
environment, oxygen can be quickly depleted, resulting in fish kills and other aquatic
impacts. Manure, silage leachate, and waste milk are extremely high in organic matter that
can break down and use oxygen. These products can be 50 to 250 times more concentrated
than raw municipal sewage (primarily because animal production does not add the large
volume of fresh water used for the dilution and transport of municipal waste).
Organic matter, like pathogens, P, and ammonia, is transported to water by surface water
runoff. Rarely does it leach through soils. Organic matter is unlikely to be transported in
sufficient quantities to nearby surface waters unless one of the following situations occurs:

e A direct discharge from an animal barn, manure storage, open lot, or other facility is
. allowed to enter surface water.
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5. Ammonia volatilization and deposition. Ammonia-N can go from a liquid to a gas
in a process called volatilization. Ammonia-N volatizes from manure storage,
lagoons, and open lots. Once volatilized, most ammonia is re-deposited with
rainfall. It can be transported over long distances. While some areas benefit from
this deposition, other areas such as large water bodies are experiencing high enough
deposition that it threatens the vitality of local ecosystems. In the United States,
coastal areas are often adversely affected by ammonia deposition.

Whole Farm Nutrient Management

Nutrients are transported along multiple pathways and in a variety of forms on an
animal operation, but an understanding of the overall farm nutrient balance is necessary in
identifying the underlying causes of nutrient-related water quality problems as well as the
solutions.

A picture of the nutrient flow
Farm Boundaty on an operation is presented
“~] Managad in Figure 1. On an animal
cutputs operation, nutrients arrive as
purchased products
) r s, [Ammals (fertilizer, animal feed, and
f {" S purchased animals), nitrogen
“\ ) ™ fixed by legume crops, and
~ t-a nitrates in rain and irrigation
Manure water. Some of these "Inputs"

are converted to outputs such
as meat, milk, or crops while

imbatanca JI, (Losses to environment some escape info the

or additions to soil storage) environment. Within the

Fi 1 hol . . 1 d operation's boundaries, there
igure 1. A whole operation nutrient balance considers is a "Recycling" of nutrients

all nutrient inputs, managed outputs, losses for a livestock ;oo the animal and crop
or poultry operation.

components if crops are
fertilized with manure and fed to animals.

Nutrients exit an animal operation preferably as "Managed Outputs," including
animals and crops sold and possibly other products moved off the operation (e.g., manure
sold or given to a neighboring crop producer). Some nutrients exit the operation as losses to
the environment (nitrates in groundwater, ammonia volatilized into the atmosphere, and N
and P into surface water). Nutrients (especially P) also accumulate in large quantities in the
soil. Although not a direct loss to the environment, a growing accumulation of nutrients in
the soil adds to the risk of future environmental losses, especially through erosion.

The "Imbalance” is the difference between the Inputs and the Outputs. This
Imbalance accounts for both the direct environmental loss and the accumulation of nutrients
in the soil. Animal operations with an imbalance pose a greater risk to water quality. In
contrast, animal operations that have achieved a balance represent a potentially sustainable
production system.

The nutrient balance on an operation can often be expressed as the ratio of nutrient
inputs to nutrient outputs. Ideally, your operation should be balanced for both N and P. An
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Chapter 2
Farm and Homestead Maps

Thomas M. Bass and Julia W. Gaskin, Biological & Agricultural Engineering Dept.,
University of Georgia

A farm or homestead map is a valuable tool for managing and protecting the natural
resources on or near your farm property. Understanding where creeks, wetlands, ponds and
wells are in relation to livestock pens, barns, manure storage or septic systems is a major first
step to protecting water quality on-farm and in the community. In addition, crop planning or
grazing management can be made easier with a view of the available lands for these
activities. In the case of an emergency, it can be valuable to have gas lines, electrical boxes
or fuel storage identified on a map. Some cost-share programs require a map before
implementing a new practice or building a structure. In the case of nutrient management
planning a farm map is essential.

A good map for nutrient and conservation planning will include many of the following items:

farm property lines

land use -- cropland, pasture, forest, etc.

farm field boundaries with field identification

surface water locations, including streams, rivers, ponds, ditches and wetlands
arrows showing the direction of stream or river water flow

well locations

buffers around sepsitive areas including surface water, wetlands, wellheads, springs,
rock outcrops or sinkholes

any residences or public gathering areas

spreadable acres

North arrow

date prepared

"Prepared with assistance from (Name)"

road names or numbers

name of county

legend with map symbols

BAR SCALE on the map

Making a Base Map

How do you go about getting this information? There are several ways including: computer
based maps produced by professionals like the NRCS, computer based maps downloaded
from the internet on a home computer, maps hand drawn over an aerial photograph or road
map, or maps drawn completely by hand. An accurate and detailed map is much more useful
than one lacking detail or accuracy. Hand drawn maps will only be able to show basic details
at an approximate scale.
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photograph of your farm, you can hand draw the property boundaries, streams, fields, etc., or
use computer software to add the needed features. You will have to determine the scale of the
photograph by measuring a known distance on the map. More details on how to add features
and determine scales follows in the photocopied maps section.

FREE:
o TerraServer USA: http://terraserver.microsoft.com. From the homepage, use the
“advanced find” function to search for the property in question by address. If
available, both a USGS topographic map and aerial photo will be offered.

FEE BASED:
e Georgia Spatial Data Infrastructure web site: http://gis.state.ga.us/.
e Topozone, by Maps a la carte, Inc.: http://www.topozone.com/.

Photocopied Maps

Maps can also be constructed from photocopies. Sources of a base map may include a
detailed county road map, old FSA maps, USGS topographic maps or county soil survey
maps. To complete a map the following items may be useful:

several copies of the base map for the farm

a copy of the county soil survey map from NRCS
colored pencils or fine point markers

a ruler

Important features and land uses must be added by hand using the pencils or markers.

Suitable Areas

Site suitability for manure application is largely determined by the soils and topography,
although other issues may include how close a field is to public roads, public gathering areas
or residences. The best sites for manure application are on level to gently sloping, deep, well-
drained soils with some clay content. Areas that require extra care include:

e Soils less than 24 inches to bedrock
e Soils with water tables less than 36 inches below the soil surface
e Slopes greater than 12 to 15 percent.

Detailed information on soil maps and characteristics are available from NRCS.

Setbacks and Buffers around Sensitive Areas

Sensitive areas are things such as wellheads, streams, or wetlands that are sensitive to
nutrient inputs. Setbacks are areas in which manures and nutrients are not applied. Buffers
are setbacks that are managed with certain types of vegetation to help prevent nutrients and
sediments from reaching surface waters.

Small Farm Nutrient Management Primer, Chapter 2 - Pg. 3



any recommended widths. A rule of thumb for buffers, that has origins in regulation, is they
should be 100 feet wide for bare or sparsely vegetated land or 35 feet wide if well vegetated.

{Table 3. Guidelines for surface water buffers. Do no apply
nimal manures within these buffers.

Distance from Surface .Feature

Waterbody *

At least 35 feet __ @onds sinkholes, wetlands
,At least 35 feet if buffer ‘Streams, rivers
is well vegetated 5
§Ap least 100 feet if buffer 'Streams, rivers
is not well vegetated " i
‘At Jeast 35 feet 331tches (non Vegetategl) )

‘Ru]es and Regu]anons for Water Quality Control GA DNR EPD State CAFO Rule”.

Considering “Spreadable” Acreage

Setbacks and buffers needed around these sensitive areas may reduce the land available for
application of manures and fertilizer. The land area within a field available for manure
application should be marked on the map. The acreage of the buffers and setbacks must be
subtracted from the total acreage of the field. The use of manures in areas close to houses or
public gathering places, if there is a potential for odor complaints should be limited or
appropriately scheduled. These areas should also be marked on the map, and subtracted from
the useable land acres if necessary. If a map is proper scale these acreage calculations can be
made using the map. For hand drawn or photocopied maps without a reliable scale, the
measurements should be made in the field and penciled in on the map.

Summary

You have now developed the basis for your NMP. These maps are critical for conservation,
planning land application of manures, and crop rotations. You should keep them as accurate
as possible.
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Chapter 3
Manure Storage and Treatment Systems

John W. Worley, Biological & Agricultural Engineering Dept., University of Georgia
Cooperative Extension Service

Goals/Objectives of Manure Storage and Treatment Systems

Animal waste storage and treatment systems have historically been selected and
designed to efficiently use valuable fertilizer nutrients for crop production while protecting
soil, air, and water quality. The primary reason to store manure is to allow the producer to
land apply the manure at a time that is compatible with the climatic and cropping
characteristics of the land receiving the manure. Manure nutrients can be best utilized when
spread near or during the growing season of the crop. Therefore, the type of crop and
method of manure application are important considerations in planning manure storage and
treatment facilities.

Alternative Storage and Treatment Systems

Most swine and dairy operations and some poultry (laying hen) operations use liquid
or slurry manure storage and handling systems. In fact, in Georgia, most of the systems are
liquid. The discussion here will therefore focus on liquid systems. However, slurry systems
will also be discussed in order to enhance understanding of the difference between the goals
and management strategies of the two systems. “Dry” systems (systems where manure is
handled as a solid) will also be discussed. Some systems use solids separation devices to
remove some of the solids from the liquid stream. These systems are really a combination of
liquid and dry systems and must be handled as such.

Liquid Storage Systems (Lagoons)

Lagoons are probably the most common form of liquid manure handling system. A
lagoon is a waste treatment system as well as a storage facility for manure, and it represents
the most economical means currently available of reducing the waste stream in liquid
systems. A properly operating lagoon will reduce odors and convert much of the organic
matter into gases which are given off to the air. Odor reduction comes as a result of purple
sulfur bacteria which grow near the surface of the lagoon and convert odorous compounds
(primarily hydrogen sulfide) into less offensive gases.

Lagoons reduce the amount of manure solids and nitrogen by converting organic
nitrogen into nitrogen gas and ammonia. Phosphorus and potassium remain in the lagoon,
but tend to settle to the bottom and are stored in the sludge. If properly designed,
constructed, and managed, a Jagoon will minimize seepage of nutrients into the ground
below, and will present little risk of overflow into surface waters.

Advantages of lagoon storage of manure may include treatment of manure to reduce
odors, and potential to handle manure with conventional pumping and irrigating equipment.
Disadvantages of lagoons include the need for a large earthen structure requiring more area
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be covered to protect them against runoff in case of rain or the runoff should be contained
and treated as a liquid waste.

When swine are raised on litter, they tend to dung in limited areas of the building, so
that the litter is very non-homogeneous when removed from the building. Some loads
contain almost no nutrients, and some are very concentrated. To achieve a homogeneous
product, it is necessary to compost, or at least stack and mix the material from these houses.
Some producers have experimented with only removing the wet areas which contain most of
the nutrients and reusing the dry litter, but it is not clear if this system is sustainable because
of concerns about worms and parasites transferring from one batch of pigs to the next.

Another type of “dry” storage is a settling basin used to separate solids from a liquid
stream. Typically, these basins are designed to store 3 to 4 weeks of manure, with two or
more basins being utilized in order to allow one basin to drain while the other one is being
filled. This design allows more flexibility in timing the application of solids onto crops and
pastures. These basins are lined with concrete and the runoff from them flows into a lagoon
to prevent contamination of surface waters.

Mechanical solid separators are also used. These devices usually produce a dryer
product than a settling basin which is better for composting or hauling to remote sites or off
the farm. Their main disadvantage is that, being mechanical systems, they do break down
and require periodic maintenance. They also have a cost of operation involved since they
require energy to operate. The solids from these systems are typically stored on a covered
concrete pad or protected to insure that runoff goes into a lagoon or storage structure.

Basic Design Principles

Lagoons

A lagoon must be sized to provide adequate storage for manure, dilution water so that
proper microbial digestion will occur, storage of studge (indigestible materials that settle to
the bottom), storage of rain water and wash water, and a safety margin in case of severe
storms. (See Figure 1) Adequate sizing of a lagoon depends upon location, the number and
size of animals using the lagoon, whether or not solids separation will be used, and how long
sludge will be allowed to build up before removing. In addition, good management
practices, such as loading the lagoon on a uniform basis, maintaining proper vegetation on
berms, regular inspections and maintaining safe levels in the lagoon are necessary to provide
safe, efficient operation.

Lagoons must be designed by a properly trained engineer (NRCS or consulting
engineer). The berms (walls) must be designed to be stable under load and the lagoon must
be properly lined with either a compacted clay or synthetic liner to prevent leakage into
ground water. The owner/operator should understand the limitations of the system, and how
the expansion of animal numbers will prevent the lagoon from operating properly. He/she
should know the capacity of the lagoon, how many animals it is supposed to handle, how
often it should be pumped down, and to what level it should be pumped down. Any major
expansion or change in the operation of a facility would require a reassessment by the design
engineer.
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A manure storage facility for a given number of animals is much smaller than a
lagoon for the same farm, since no storage space is needed for dilution water. However,
adequate size must still be supplied for manure storage, rainwater, and a safety factor for
severe storms.

As in the case of lagoons, a manure slurry storage system should be designed by an
NRCS or properly trained consulting engineer, whether it is an earthen basin (Figure 2) or a
concrete or steel structure. The engineer should also be consulted before any expansion or
major change in the operation takes place.

Dry Systems and Solid Separators

If manure is to be stored in a building (commonly called “dry-stack houses” in the
poultry industry), the building should be designed to safely handle the loads 1t will
experience, and should be designed to withstand the corrosive atmosphere in which it will
exist while manure is stored in it. Assistance on building design is available from the NRCS
or the Cooperative Extension Service Plan Service. Concrete floors are recommended, but
clay floors are acceptable if mortality composting is not to be done in the facility.

Storage of manure in stacks outside a building should be avoided when possible.
Stacks can be covered with plastic which will protect them from leaching while in place, but
when the stack is removed and spread on a field, it is almost impossible to remove all of the
manure, and the remaining manure can leach into the soil. Experience has shown that the
most highly contaminated areas on a poultry farm are around old stacks and at the entrance to
the houses where spillage occurs when houses are cleaned out.

Settling basins for separating solids should be designed to be structurally sound and
to be large enough to provide flexibility in the timing of manure application from the basin.
Again, assistance can be obtained from the NRCS or Cooperative Extension Service Plan
Service.

Effects on Nutrient Management

The amount of nutrients available for use on crops is affected by the method used to
store manure, as well as the application method. In estimating the total amount of nutrients
available for use annually, the total nutrients excreted must be adjusted for storage and
application losses. When applying material from an aerobic lagoon for instance, up to 90%
of the excreted nitrogen can be lost during the anaerobic treatment of the waste. This
nitrogen is lost to the atmosphere primarily in the forms of nitrogen gas and ammonia. There
are also losses of phosphorus and potassium, but unlike nitrogen, these nutrients accumulate
in the sludge layer of the lagoon, which must eventually be removed and applied to the land
unless some arrangements can be made to remove the sludge from the farm. For this reason,
90 to 95% of excreted phosphorus and potassium should be accounted for in the overall farm
nutrient management plan. Five to 10% may be lost in moving the waste material (spillage
when loading, leaching when stored outside, etc.) Table 1 shows estimated available
nitrogen after storage losses as a percentage of total nitrogen produced for various species
and storage methods.
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consistent manner (no “slug” loading). This is usually accomplished in modern production
systems utilizing hydraulic transport of the manure to the lagoon. Sludge must be
periodically removed from the lagoon, as a buildup of sludge also reduces treatment volume,
reducing the effectiveness of bacterial treatment. Sludge should be maintained at or below
the design level.

Overall Monitoring Activities

Certain activities are advisable and necessary in maintaining a manure storage
structure and ensuring that it is performing as expected. Some of these activities may be
required by regulation, but all are evidence of good management and stewardship regardless
of regulatory requirements.

Monitoring During Pumping Activities

Experience has shown that unplanned discharges and spills most often occur with
pumping activities. Sources of such unplanned discharges include burst or ruptured piping,
leaking joints, operation of loading pumps past the full point of hauling equipment, and other
factors. Hence, pumping activities should be closely monitored, especially in the "start-up"
phase, to ensure that no spills or discharges occur. Continuous pumping systems such as
drag-hose or irrigation systems can be equipped with automatic shut-off devices (which
usually sense pressure) to minimize risk of discharge in the event of pipe failure.

Liners

Liners in earthen manure storage impoundments are designed and constructed to
provide an adequate barrier between the potential contaminants in the impoundment and
groundwater. Hence, liner integrity is extremely important in maintaining an
environmentally sound manure storage facility. To the extent possible, liners should be
regularly inspected for signs of damage, erosion, or other compromising factors. Wave
action can cause liner erosion at the level of the liquid in the impoundment. If this condition
is severe, consideration might be given to the use of riprap or similar mitigation methods to
preserve liner integrity. The area around the pipes that discharge into the impoundment is
also subject to erosion, especially if the pipes discharge directly onto the liner surface. A
better configuration is to install inlet pipes such that they discharge into at least 4 feet of
liquid, which may require a supporting structure for the end of the pipe. Concrete or rock
chutes should be used with inlet pipes that discharge onto the liner surface. Agitation is also
an activity that can damage liners. Care should be taken to operate agitators a sufficient
distance above the liner so that liquid velocities are reduced enough to ensure that erosion
does not occur. Heavy or unusual rainfall events can also erode liners, and special attention
should be given to liner inspection after such storm events.

- Logbooks and record keeping

Certain data and record keeping involving manure storage structures can aid in
overall maintenance and management, and is also evidence of responsible operation and
good record keeping. In addition to the periodic inspections, manure levels in a storage
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Figure 3. One type of pump-down marker in earthen impoundment
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Weather stations

A simple weather station that indicates or records rainfall can be a useful tool in
maintaining and managing a manure storage structure. Rainfall has a significant impact on
open storage structures and structures serving open lots, so knowledge of rainfall amounts
can be very useful. Some permits are written that provide for a “legal” discharge under
certain climatic events. A weather station can aid in the documentation of such events
without resorting to “off-site” data from stations that may not be descriptive of conditions at
the storage facility. Recorded rainfall data is also evidence of good stewardship.

Aesthetics and appearance

Aesthetics and appearance may not be critical factors in protecting the environment
or complying with environmental regulations, however, these characteristics are major
factors in the perceptions formed by the general public, who may not be intimately associated
or familiar with the livestock industry. Therefore, aesthetics and appearance should be given
major priority for the overall benefit and viability of animal agriculture.

The general cleanliness and sanitation characteristics of a livestock enterprise are
often perceived as a measure of the concern for environmental stewardship. A clean, well-
landscaped production area will project a positive image for the operation. Typical items of
concern for livestock production enterprises include leftover construction debris or refuse;
old, unused vehicles; worri-out equipment; rusted equipment from the buildings (farrowing
crates, pen dividers, feeders); torn and worn-out ventilation curtains; and loose roofing
panels, etc. All livestock production operations experience animal death loss. A specific
plan for managing animal mortalities should be developed and implemented. The
perceptions generated by the presence of dead animals in or around the production facility
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3. All material must be land applied at agronomic rates (such that crops can utilize the
nutrients).

If the lagoon is to be completely closed, it should then be filled in and the land
returned to its approximate original contours. Soil should be mounded slightly in the lagoon
area (5% slope) in order to allow for settling and.to encourage surface water to run away
from the site. Vegetation should be established on the site to prevent erosion.

If the lagoon berm is to be breached, all surface water runoff should first be diverted
away from the lagoon. The breach should have sufficient side slope to prevent erosion.
(Maximum 3:1 slope.) The NRCS can help with this design. It should be low enough to
allow all water to flow from the structure and prevent ponding. Vegetation should be
established on the entire site including the sides of the breach to prevent erosion.

If the lagoon is to be used as a farm pond, a watering source for livestock, or an
irrigation storage pond, the structure should meet the requirements for these types of
structures. A properly designed lagoon will probably meet those requirements without major
alterations, but the NRCS should be able to provide technical assistance to assure this
requirement is met. Water quality samples should be taken and submitted to assure safety
before allowing livestock to drink from a converted lagoon. Dissolved oxygen (DO) levels
should be higher than 3 milligrams per liter and nitrate nitrogen should be below 30
milligrams per liter. '

Summary

Lagoons, manure slurry storage structures, and dry systems each have advantages and
disadvantages. Lagoons reduce the nitrogen and organic matter in the waste stream by
volatilizing them (converting them to gases and moving them into the air.) They also reduce
the odor released compared to a slurry storage, but they are more expensive because of their
larger size and must be carefully managed to maintain a healthy bacterial population. Slurry
storage structures are smaller (do not include treatment volume or sludge storage), conserve
more nutrients in the waste, and are easier to cover, but they tend to produce more odor if not
covered. Dry systems keep manure in a concentrated form making it more transportable and
less likely to flow into surface waters, but it must be handled as a solid which usually
requires more labor than liquid systems which can use automated pumps. Solids separation
devices remove much of the solids going into a liquid system and thus reduce the required
volume for treating the waste, but they do require a financial investment and require two
types of manure handling equipment (liquid and dry). Whichever type of system is used, it is
important to understand that it cannot perform as designed unless it is managed properly.

For a lagoon, that includes starting it about 1/3 full of water before waste is added, preferably
in the spring, loading it evenly, and maintaining the level between the minimum and
maximum levels. For a slurry storage, it includes cleaning it out on a regular schedule,
according to crop needs, and minimizing the amount of water entering the storage. Solids
separating systems must have the solid fraction removed regularly (within the flexibility
provided in the design) in order to keep them operating properly, and mechanical systems
must be regularly maintained to avoid break downs.
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Monthly Manure Storage Facility Checklist

Farm: Facility ID:
spected by: ) Date:
q;anure Level
Manure level today: (Distance below maximum fill level) ft.
Last observation: ft. Date:

Earthen Storage Facilities

Low | Potential

Risk Problem | Corrective Measures Taken/Planned

Item
[ Are embankments well-sodded with no bare areas? | Yes | No-
Are embankments free of trees or woody shrubs? Yes No
Does the berm or embankment have a consistent elevation Yes No

(i-e., no low or settled areas other than the planned spillway)?

Is the spillway free of erosion? Yes No

Are all berms and embankments free of erosion? Yes No

Is the base of the embankment free of soggy, damp areas and Yes No
other evidence of seepage or.leaks?

Are the embankments free of burrowing or other rodent Yes No
damage?

the liner free of damage due to rainfall, wind, or wave Yes No
action?
Is the liner free of erosion damage around inlet/outlet pipes Yes No
and agitation points?
Does the lagoon contain at least the minimum volume for Yes No
treatment? ‘
Concrete/Steel Tanks

Low [ Potential
Item Risk | Froblem | Corrective Measures Taken/Planned

or foundation?
Is the area around the tank free of seepage or other evidence of | Yes No
leakage?
Is the manure loadout area free of spills or accumulatjons of Yes No
manure?
Does surface water properly drain away from the manure Yes No
tank?




Chapter 4
Nutrient Budgeting with Nitrogen and Phosphorus

Leticia Sonon, Paul F. Vendrell, and Parshall Bush, Agricultural and Environmental
Services Lab and Glen Harris, Department of Crop and Soil Sciences, University of Georgia

Introduction

Animal manure has long been recognized as a source of nutrients for crops. The effluent and
solid waste generated from livestock operations can be used in agricultural fields to supply
nutrients to crops and improve soil chemical and physical properties. Knowing the mineral
contents of the manure enables the farmer to decide on the amount of manure to apply or to
move off-site. By actively managing the nutrient balance on-farm and marketing or exporting
manure when necessary, farms with confined animal operations can prevent future buildup of
soil nutrients that may potentially move into streams and lakes.

Inventory of Nutrient Sources

The first step in managing nutrients generated on-site is to conduct an 1nventory of all
nutrient sources: This requires sampling and analysis of the manure sources as well as the
soils to which the manure will be applied. Manure analysis is also very important in
marketing manures because it provides needed information on the manure’s fertilizer value.

Manures can be quite variable in nutrient content due to differences in animal species, feed
composition, bedding material, storage and handling as well as other factors. Moreover,
manures should be sampled and tested near the time of application because the nutrient
content can change considerably over time, particularly if stockpiled and unprotected from
the weather. Therefore, growers should not base application rates on laboratory test results
from previous years because nutrient concentrations can change significantly, particularly
when the manure has been exposed to the environment.

Manure Sampling

The following are some manure-type specific
guidelines for collecting representative samples: °""“”'°°"‘°'
Solid Manure. It is not recommended that manure
be sampled in the barn or poultry house because it (5 o contner
is very difficult to obtain a representative sample.
Instead, sample manure or poultry litter after it has Thin-walled metal tubing
been removed from the poultry house or barn and (rinch dameten
placed in a pile or spreader truck during cleanout.
Solid manure samples should represent the average
moisture content of the manure. Figure 1. Solid manure sampling device.

Piled manure, litter, or from a spreader truck. This procedure is for manure or litter
temporarily collected into piles during clean out. To obtain a representative sample, collect at

Small Farm Nutrient Management Primer, Chapter 4 - Pg. 1




illustrated in Fig. 4, Poultry Litter/Manure Submission Form for Nutrient Management
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The County Extension Office has sample
submission forms and information on
tests that are most often needed and can
assist with shipping samples to the
University of Georgia Agricultural and
Environmental Services Laboratories.
The amount of the total nutrients in
manure that will be available to plants
varies depending on the type of manure
and whether it will be applied to the
surface of the soil, incorporated or
injected. County Extension Agents and
other qualified professionals can assist
with the calculation of manure nutrient
availability based on when and how you
will make application.

Figure 3. Sample submission form for manure intended for land application.
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Figure 4. UGA sample submission form for poultryilitter/manure for NMPs.
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necessary to account for nutrients coming from all sources such as livestock manure or
credits from legumes, or from off the farm, such as purchased fertilizer or irrigation water.

Developing nutrient budgets as a management tool for farmers has the potential to effectively
reduce excess levels of nutrients on the farm and decrease nutrient inputs. This allows the
farmer to compare all the sources of nutrients and nutrient needs of the crops. Nutrient
budgeting can serve a number of different purposes. The most common purpose will be to
determine the proper nutrient application rates for a given field using real numbers for crop
needs and nutrients in manure. Nutrient budgeting can also be used as a planning tool at the
farm level to determine if adequate land is available for using all of the farm’s manure in the
cropping system planned. Finally, nutrient budgeting can be used as an educational tool to
calculate application rates based on various “simulated” scenarios, for example, how much
manure one can apply given a particular soil test phosphorous level.

There are three steps required in developing a nutrient budget:

1) Determine crop nutrient requirements. This is accomplished by knowing the nutrient
requirement of the crop and accounting for the residual nutrients in the field that will
receive the manure. The field’s fertility is determined through soil testing. The
fertilizer recommendation given in the soil test report is based on a calibration of the
soil test results and the nutrient requirement of the crop to be grown. These
calibrations have been developed previously from field research in Georgia’s soils
and climate.

2) Determine nutrients supplied by manure. The animal manure is analyzed to determine
the nutrient content of the manure. As with soil sampling, taking a representative
sample 1s important to get an accurate estimate of the nutrient content of the manure
(please refer to the guidelines above in collecting samples). Using “book values” to
estimate nutrient content of manure should be avoided whenever possible because of
high variability between manures as discussed earlier in this chapter. Manure samples
may be submitted to a reputable laboratory for analysis.

3) Balancing crop nutrient needs with nutrients supplied by manure. The third and final
step in calculating a nutrient budget for animal manures is to simply match the
nutrient needs of the crop to be grown in step 1 (based on a soil test) with the nutrient
content of the manure determined in step 2. For example, if 60 pounds of nitrogen per
acre is recommended for a crop, and the manure analysis indicates it contains 30 1b
available nitrogen per ton, then two tons of manure per acre would be recommended.

Nitrogen-based vs. Phosphorus -based manure application

Nitrogen (N) and phosphorus (P) are the major plant nutrients found in manures that can
contaminate the environment if too much is applied. Therefore, application rates for manure,
litter, or lagoon effluent must not exceed the field’s capacity to minimize nitrogen and
phosphorus transport from the field to surface waters. It should also be noted that manures
have a poor N:P ratio relative to plant needs; this is further explained below.
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Chapter 5
Land Application Procedures and Equipment

L. Mark Risse and T. M. Bass, University of Georgia, and Ron Sheffield, University of Idaho

Introduction

The nature of modern animal agriculture, with its highly concentrated production
facilities has raised serious questions about the effects of animal manure on the quality of our
soil, water, atmosphere, and food supply. The soil is a very effective manure treatment
system if manure is applied at the proper rate, time, and location. Since manure is a valuable
organic fertilizer, operators who need the nutrient resource in manure tend to use it better,
even those who are using land application as a waste disposal practice can do it in an
environmentally sound manner provided they know the impacts of their practices.

Land application planning is a two-part process. The first step involves the process of
determining the amount of manure to apply, developing a general cropping plan, and
estimating the number of acres needed to properly land apply the manure. The second step
deals with the implementation of this plan including knowledge of how, when, and where
this manure will be applied. It covers such things as the planned times for manure
applications, manure application methods, best management practices (BMPs), and records
of manure applications and crop yields. Often these factors can have as much or more
impact on the environment than the application amount.

Selecting Land Application Sites

Site selection is one of the major factors that directly affect an operation's success. Spend
the time up front selecting the best sites for land application of manure so that future,
potentially expensive environmental problems and adverse public relations can be avoided.
Even though a site may look good initially, its use may result in problems that could easily
have been avoided by choosing another site.

One of the most important criteria in site selection is finding a site where the soils are
suitable for the crops that are intended to be grown. The goal of land application is to use the
manure nutrients in crop production. If the soil does not sustain crop production, then the
nutrients will probably end up in the surface or groundwater. Sometimes certain areas of
land application fields do not sustain vegetation. In these areas, soil testing is an essential
diagnostic tool for determining what the problem is and developing solutions for correcting
the problem. You may need to consider different crops or tillage systems that will sustain
vegetative growth. Remember, if the'intended crop is not growing, then the nutrients are
going some place else.

The soil texture and other physical characteristics are also very important. Ideally, the
soils at the site would not be too sandy. The clays and organic matter in soils help hold the
nutrients and metals found in the manure, thereby preventing their movement to the
groundwater and maximizing the potential for plant uptake. Sandy soils are prone to
groundwater contamination while heavy clay soils tend to create more runoff and surface
water impacts. To prevent nitrogen (N) from leaching to groundwater, limit N applications
on sandy soil and avoid soils with high water tables, tile drains, or controlled drainage. A
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Table 1. Field asseésment for manure application.

Category

Points Field #

1. Planned crop (check one)

a. Continuous corn or corn not following legume

—
(=]

b. Second-year corn following legume

c. First-year corn following legume

d. First-year corn following nonforage legume

¢. Nonforage legume

f. Small grains (for grain)

g. Small grain with seeding (removed as grain)

h. Small grain with seeding (removed as hay or silage)

i. Prior to direct seeding legume forage

j. Topdress (good legume stand)

k. Topdress (fair legume stand)

1. Topdress (poor legume stand)

m. Grass pasture or other nonlegumes

AW N =m0 |— |00

2. Soil test P (check one for each category)

a. > 200 Ibs/acre

p—

b. 100-200 Ibs/acre

w

¢. 30-100 Ibs/acre

W

d. <30 lbs/acre

10

3, Site/soil Himitations {check one for each ¢dtegor

a. Surface or groundwater proximity

1. Applied and incorporated within 10-year floodplain or
within 200 feet of surface water or groundwater access

2. Application above these restrictions

b. Slope

1.>12%

2. 6%-12%; > 12% (incorporated, contoured, or terraced)

3. 2%-6 %; 6%-12% (incorporated, contoured, or terraced)

LW —

4. < 2%; <6% (incorporated, contoured, or terraced)

—
o

¢. Soil texture

1. Sands, loamy sands

p—

2. Sandy loams, loams/sands, loamy sands

3. Other soils

d. Depth to bedrock, inches

1.0-10

2.10-20

3.>20

L g TN | I ragEL

a. Field along public road or near many houses without
visual screening/buffer

Wni= o

b. Field along public road or near many house with visual
screen or buffer

c. Field is isolated from non-farm neighbors and public view

5. Total Points
(Higher field score = higher priority for land application)
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cropping systems, while larger storage volumes may facilitate less frequent applications to a
single crop. Many storage structures are designed for 180 to 270 days of temporary storage,
which means that an actively growing crop must be present in both summer and winter.
Because manure production and storage capacity determine the maximum amount of time
between manure applications, these factors strongly influence crop selection and land
requirements.

Figure 1. Growth rate of selected forage crops. Growth is expressed as pounds of forage
produced per day per acre.
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Application Methods and Equipment

Different application equipment offers advantages and disadvantages over other
equipment. While most operators do not have the luxury of being able to select among
several types of equipment, it is important to be aware of the limitations your equipment may
have on your system. Table 3 (page 7) lists the environmental performance of common
application equipment. The criteria for these comparisons is given below.
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Table 3. Environmental rating of various manure application systems.

Timeliness
Uniformity of | Conservation of of Manure
Application Ammonium* Odor Compaction Application
Solid Systems
Box spreader: tractor pulled poor
Box spreader: truck
mounted poor fair
Flail-type spreader very poor fair fair
Side-discharge spreader poor
Spinner spreader fair
Dump truck very poor poor fair
Liquid Systems: Surface
Spread
Liquid tanker with splash
plate " poor poor poor
Liquid tanker with drop poor fair
hoses fair fair good
Big gun irrigation system good
Center pivot irrigation Very poor Very poor excellent excellent
system excellent
Liquid Systems:
Incorporation
Tanker with knife injectors
Tanker with shallow poor fair
incorporation good excellent
Drag hose with shallow good good
incorporation

*Solid or liquid manure applications may be followed by immediate incorporation to improve ammonia conservation.

Equipment Calibration

A NMP is of little use if the designed application rate cannot be met. Calibration of
manure application equipment is essential because it lets you know the amount of manure

and wastewater you are applying to an area. More specifically, the calibrated rate and

nutrient concentration of manure lets you know the amount of plant-available nutrients you

are applying. Then you can adjust your application rate to avoid over fertilization and
resulting nutrient losses. Calibration will:

o Verify actual application rates.

Troubleshoot equipment operation.
Determine appropriate overlaps.
Evaluate the uniformity of application.
Monitor changes in equipment operations (age and “wear and tear”™).
Alert you to changes in manure consistency or “thickness."

Detailed procedures for calibrating almost any type of application equipment can be
obtained from equipment manuals or the Cooperative Extension Service. Operators should
establish written calibration procedures to be used on their operation and schedule calibration
activities on a regular basis. Georgia regulations require some type of calibration
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prevent erosion. Knowledge of rainfall patterns will allow operators to ensure that the-soil is
protected during the periods of the year when it receives the largest amounts of rainfall.

Your primary control of soil erosion is through modifications in slope steepness and
slope length and in cropping, tillage and residue management, and support practices. Steeper
slopes produce more soil erosion, and methods of reducing slope length or steepness such as
the construction of levies and terraces can reduce soil erosion. Practices such as strip
cropping and vegetated waterway construction can be used to reduce runoff velocities and
slopelength. Crop canopy and surface cover or residue act as a buffer between the soil
surface and the raindrops, absorbing much of the rainfall energy and ultimately reducing soil
erosion. Therefore, crops that produce more vegetative cover, have longer growing seasons,
or produce a persistent residue will have less soil erosion. Any cropping system with less
tillage or greater amounts of vegetative production will result in less sediment leaving the
field. Support practices are structural BMPs such as terraces that are proven to reduce soil
erosion. These practices are often more expensive than management and cropping changes
but may be required on some fields.

While most BMPs reduce soil erosion and transport, some BMPs use other mechanisms
to reduce the impact of a pollutant. The three stages of the pollutant delivery process are
availability, detachment, and transport. Availability is a measure of how much of a substance
in the environment can become a pollutant. For example, an effective BMP for reducing the
amount of-animal manure entering surface water may be to simply decrease the amount that
you are land applying to an area so that less is available. Once a substance is available, it
must be detached from the target site to become a pollutant. Pollutants may be detached as
individual particles in the water or attached to soil particles. For example, dry manures
applied to the surface are more easily detached than the same amount of liquid manure that
has soaked into the soil. Incorporation of the dry manure into the soil is therefore a BMP that
limits detachment. Transport is the final link in the pollutant delivery chain. To cause a
problem, nutrients or other pollutants must travel from the point where they were applied to
the surface or groundwater. For instance, using a filter strip to collect sediment before it
enters a stream is an example of reducing pollutant transport.

Land Application BMPs

When properly carried out, BMPs improve water quality. Best management practices
relating to manure management are those practices that optimize nutrient uptake by plants
and minimize nutrient impact on the environment. They will change over time as technology
and understanding of the complex environment improves. Likewise, BMPs are very site
specific, and a BMP in one place may not be useful for another location. Key BMPs for land
application are listed in Table 4 (next page).
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6. Crop sequences, cover crops, and surface crop residues are useful tools for reducing
runoff and leaching losses of soluble nutrients. Winter cover crops may theoretically
capture residual nutrients after harvest of a summer crop. Nutrient credits for “green
manures” and cover crops must be taken into account to determine the appropriate
rate of additional manure application. On soils with a high potential for leaching,
multiple applications of manure at lower rates should be used.

7. Deep-rooted crops, including alfalfa and to a lesser extent, soybeans, will scavenge

nitrate leached past the usual soil-rooting zonte. Used in crop rotation following

shallow-rooted or heavily fertilized row crops, deep-rooted crops will recover excess
nitrate from the soil and reduce the amount available for leaching to groundwater.

Use commercial fertilizer only when manure does not meet crop requirements.

9. Manure should not be applied more than 30 days prior to planting of the crop or
forages breaking dormancy. Incorporate manure to reduce N loss, odors, and nutrient
runoff for crops where tillage is normally used.

10. Applications of animal manure should not be made to grassed waterways. If
applications are made, they should be conducted at agronomic rates and during
periods of low rainfall to minimize runoff from the site.

11. On manure application sites that are grazed, reduce the N rate by 25% or more to
account for nutrient cycling through the grazing animals. Use proper stocking rates
so that the vegetative cover is not damaged, which could result in increased soil
erosion. Controlling animal traffic patterns can help to prevent bare spots that could
lead to the formation of gullies.

12. The use of sediment basins or small ponds is a method of preventing off-farm
pollution. A sediment basin is a barrier or dam constructed across a waterway to
reduce the velocity of the runoff water so that much of the sediment and associated
nutrients settle to the basin bottom. Small sediment basins require regular sediment
removal while larger basins can almost appear to be a pond and may support fish and
wild life. A well-placed pond can collect all of the runoff from an operation and have
a positive impact on water quality. It acts as a detention basin by removing sediment
and nutrients from the flow and reducing the volumes of flow occurring at peak
conditions. It can also filter many nutrients if aquatic vegetatton or fish are used.
Finally, the pond can act as a buffer between the operation and the external
environment.

oo

Note: This module was adapted from the Livestock and Poultry Environmental
Stewardship (LPES) curriculum, Lesson 30 authored by Pat Murphy, Kansas State
University; Lesson 31 authored by Karl Shaffer, North Carolina State University;
Lesson 32 authored by Ron Sheffield, now at the University of Idaho; Lesson 33
authored by Ron Sheffield, now at the University of Idaho, and Pat Murphy, Kansas
State University; Lesson 34 authored by Andrew Sharpley, USDA-Agricultural
Research Service, and Ron Sheffield, now at the University of Idaho; Lesson 35
authored by Karl Shaffer, North Carolina State University, and Ron Sheffield, now at
the University of Idaho; and Lesson 36 authored by Ron Sheffield, now at the
University of Idaho, courtesy of MidWest Plan Service, Iowa State University, Ames,
Towa, 50011-3080.
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Chapter 6
Maintaining Water Quality in Grazing Systems

L. Mark Risse, Biological & Agricultural Engineering Dept., University of Georgia
Introduction

Although the problems associated with small scale, agricultural livestock production
do not receive as much attention as larger operations, small operations can have a substantial
impact on rural environmental quality. Even livestock and poultry operations without
concentrated animal housing and confinement can still be potential sources of pollutants.
Small farms produce many of the same pollutants as their larger counterparts; runoff and soil
erosion, animal waste, pesticides, fertilizers, and petroleum products to name a few. Most of
these pollutants are classified as non-point source pollutants meaning their origin cannot be
traced back to any particular point. While the quantities produced are often much smaller
than large operations, usually there are many more small operations within in'given area so
the total pollutant loads may be equivalent. Therefore, efforts to protect and improve the
quality of all of our natural resources need to focus on large and small operations with
concentrated confinement and pasture systems.

Best Management Practices (BMPs)

Best Management Practices refers to a combination of practices determined to be
effective economical approaches to preventing or reducing pollution generated by nonpoint
sources. BMPs can be structural as in the construction of terraces,-dams, pesticide mixing
facilities, or fencing or they can be managerial like crop rotation, nutrient management, and
conservation tillage. Both types of BMPs require good management to be effective in
reducing the generation or delivery of pollutants from agricultural activities. Preventive
practices such as these are the most practical approaches to reducing nonpoint source
pollution. BMP’s are refered to in almost every chapter of this manual. The color photo
reference guide at the beginning of this manual depicts examples and provides brief
explanations. Cooperative Extension, NRCS and local Soil and Water Cdnservation
Councils can provide additional information and technical assistance on installing and
implementing these practices.

Voluntary Implementation of Best Management Practices: The Practical Solution
1. Nutrient Management Plans for Pastures
-Manure or Commercial Fertilizer, mixture is probably ideal
-Soil Testing and follow recommendations: Over application costs you
-Spreader calibration and even distribution are important
2. Control Erosion in pastures: Sediment is number one pollutant in Georgia
-Grassed Waterways, Terraces, and Control of Gullies
3. Use stream side buffers or riparian zones: vegetation and residues trap nutrients and
sediment
4. Cows in water are a direct source of pollution, trample vegetation, and increase.erosion:
keep thém out or minimize congregation in streams or buffer zones
5. Pasture Management: Over seeding and no-till planting, proper herbicide use.
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acts as a detention basin by removing sediment and nutrients from the flow and reducing the
volumes of flow occurring at peak conditions. It can also filter many nutrients if aquatic
vegetation or fish are used. Finally, the pond can act as a buffer between the farm and the
external environment. On poorly managed farms, the farm pond can collect and hold any
pollutants produced within the farm watershed so that their impact can be reduced. On well
managed farms, a healthy pond is indicative of a farmer that uses environmentally sound
practices and causes little environmental degradation.

Filter strips and Riparian buffers

All streams, rivers, lakes, ponds, and other water bodies in Georgia are more sensitive
to environmental pollutants than the land that surrounds them. By managing the area around
these water bodies more intensively, many conditions that may lead to surface or
groundwater contamination can be prevented. All potential agricultural pollutants, including
pesticides, herbicides, fertilizers, manures, petroleum products, and sediment should be
handled with extreme care around any water body. Stream channels and banks should be
protected to prevent erosion. Often this can be accomplished using vegetation, however, at
times structural measures such as rock riprap may need to be used. Generally, livestock
access to water bodies should be controlled and limited to areas with dense vegetation,
smooth stable slopes, and firm surfaces.

The area immediately surrounding a stream or lake can also be used to remove
sediment or nutrients from runoff or groundwater before it reaches areas where it becomes a
pollutant. Filter strips are strips of grass, shrubs, or other close growing vegetation intended
to remove sediment or pollutants from runoff. They are normally planted in an area where
water will pass over them as sheet flow. The vegetation slows the water, allowing solids to
settle out and become trapped in the vegetation. The filtered nutrients and organic matter are
biologically decomposed by plants and microorganisms. Filter strips have been found to
reduce sediment, nitrogen, phosphorus, and fecal coliform in animal waste runoff and can be
effective around feedlots, tilled fields, pastures, and any other pollutant sources.

Stream side forest buffers or riparian zones are areas of trees, woody shrubs and other
vegetation, located adjacent to and up gradient from streams or other water bodies. They
usually consist of natural vegetation that provides a filter for sediment and organic material
that carries many pollutants. They also provide an area where nutrients may be utilized by
vegetation and where chemical decomposition can take place. Riparian zones are not
intended to serve as the only water quality practice or to replace erosion control but they do
provide a final opportumty to improve water quality before it enters a stream. Research has
indicated that riparian zones and filter strips are so effective that many State governments are
now developing programs to purchase land around critical water bodies to establish riparian
zones for water quality protection. While these BMP’s require little maintenance once they
are established, if the sediment loads entering the filter strip are heavy, you may have to
periodically remove them and reestablish the vegetation.

Livestock Exclusion/ Alternate Watering Facilities

Animal access to surface waters and adjacent areas also represents possible sources of
water contamination. Not only does the manure deposited directly in or adjacent to streams
pollute the water, but the livestock also reduce stream-side vegetation by foraging or
trampling and disturb sediment on the stream bank and bed. This increases erosion and
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groundwater contamination from agricultural non-point and point sources of pollution on
their properties. While the program does create an awareness and concern about pollution
risks, its ultimate goal is to aid individuals to voluntarily take actions to prevent pollution.
Worksheets provide a systematic framework for evaluating relative pollution risks at a
specific site and provide information on specific action plans and sources of technical,
financial, and educational assistance. An index of Georgia Farm* A*Syst materials currently

available online at: http://www.agp2.org.

Table 1 Best Management Practice Summary Guide.

Surface Water Ground Water
BMP Sediment | Soluble Adsorbed | NLoss | Pesticide
Pollutants | Pollutants Loss
Soil testing/Plant analysis 0 ++ + ++ +
Equipment Maintenance & Calibration 0 + + + +
Application methods and timing 0 ++ ++ + +
Nutrient Management Plans + ++ ++ ++ 0
Conservation Tillage ++ 0 ++ 0 0
Critical Area Planting ++ + + 0 0
Pasture Management + 0 + 0 0
Irrigation Management + P + ++ +
Contours and Terraces ++ + ++ - -
Filter Strips ++ + ++ 0 0
Grassed Waterways + 0 + 0 0
Subsurface drainage + - 0 ++ ++
Water Control Structures ++ + ++ - -
Waterbody Protection ++ + ++ 0 0
Stream Buffers ++ + ++ + 0
Livestock Exclusion/Watering ++ ++ ++ 0 0
KEY: ++ Medium to high effectiveness 0 Almost no effect

+ Low to Medium effectiveness

attached to sediment.

- Could have detrimental effect
Note: BMPs are $ite specific in nature. These generalizations are not necessarily true under all conditions.
Soluble pollutants dissolve in water like N. Phosphorus is a example of an absorbed pollutant that moves
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Chapter 7
Pesticide and Chemical Management for Water Quality

Thomas M. Bass, Biological & Agricultural Engineering Dept., University of Georgia.

Introduction

Properly managing petroleum, pesticides and other agricultural chemicals is
important for protecting water quality as well as farm family, employee and livestock health.
Even low-level contamination of ground water used for drinking supplies can result in
chronic health effects.

A small gasoline leak of one drop per second can often go unnoticed, but it could
result in the release of about 400 gallons of gasoline in one year. Not only does this cause
economic loss, but it also causes environmental and health problems. The improper
introduction of these chemicals and fuels to your animal waste storage area can taint the
manure resource, rendering it unusable on crops and requiring a farmer to clean it up as a
hazardous waste.

Every site has unique geologic and hydrologic conditions that can affect ground water
movement. How quickly a chemical such as fuel reaches ground water also depends upon
local soils. The more porous the soil is (sands and gravels, for example), the faster the rate of
downward movement to ground water. The further the distance to your water source, the
more assurance you have that contaminated water will not reach it. The direction of
groundwater flow frequently follows the surface topography. In other words, ground water
usually flows downhill. If possible, the tank should also be located downhill from the well.

Some simple measures can help keep pesticides, petroleum products and other
chemicals out of water resources and manure storages. A lagoon or manure storage is an -
engineered structure designed for treatment or temporary containment of a valuable resource;
it is not a catch-all dumping site. Under no circumstances should it be used for disposal of
agricultural chemicals or petroleum products. Antifreeze jugs, oil cans and.other trash
floating in a lagoon or pond are examples of very poor stewardship and sure fire ways to
attract attention from regulatory agencies.

Storage

Pesticides: Store in a secure and lockable dry place with protection from activities
that may tear break containers. Some sort of secondary containment should be used in
storage areas; this can be a constructed structure like an impermeable floor with 4 inch
curbing or a plastic tub, bin or child’s pool that can contain a spilled material. Secondary
containment should be able to hold 125% of the stored material. Pallets should be used to
elevate containers off the floor. Storage buildings should be 100 feet away from drinking
water wells. ’

The chemical storage area must be posted with signs around the area and entrance
stating "DANGER: PESTICIDES," "KEEP OUT," "NO SMOKING AREA" or similar
notices. Access to this facility must be limited to only one, two or three individuals. Never
store pesticides where food, feed, seed, fertilizers or other products can become
contaminated. Store dry pesticides on top shelves and liquids on lower shelves. Always
store chemicals in their original and properly labeled containers. Make sure they're tightly
sealed.
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orientation and boom width of the equipment. As a general rule, pads should extend at least 5
feet on each side of the edges of the spray equipment's extended boom to catch any splashed
water or boom sprays. You may need extra space for workers to easily move around or in
between pieces of equipment. A simple concrete pad that drains to a single sump in the
center of the pad may meet the containment needs. Pads can incorporate a small pesticide
storage building on or adjacent to them. When connected as an extension to the pad with its
own containment, these buildings provide needed storage without increasing the pad size.

Fueling and Lubricating

Petroleum: Fueling equipment should be well maintained and free of leaks. When
changing oil or other lubricants, use catch basins or tubs of sufficient size to contain the
material being changed. Use funnels or a proper pump when transferring petroleum products
from different drums or containers. Floor drains in the garage or workshop should be
covered and sealed while working with petroleum products (floor drains in workshops and
garages are generally a bad idea and a major water quality threat). It is also a good idea to
have absorbent granules and chemical/petroleum spill clean-up kits on hand.

Container Disposal

Pesticides: Used pesticide containers should be triple rinsed with small volumes of
water; the rinsate should be used to mix the next load of the same chemical. After containers
have been properly rinsed and puncture they can be taken to a collection site for recycling or
taken to a licensed landfill.

Petroleum: Empty containers should be properly disposed of in a licensed landfill.
Recycling opportunities may exist and are preferable where available. Large drums may be
returned to the distributor or used for other purposes after they have been cleaned with any
residue being disposed off in a licensed facility.

Recycling, Re-use and Waste Products

Pesticides: When at all possible, pesticides should be used for their intended purpose.
Even rinse water can go back into mixing that chemical the next time. If surplus or expired
material is unavoidable, watch for a chemical collection amnesty day. If there are no such
collections organized in your community, call the local landfills to see where you may take
unused pesticides for disposal. Once again, never dump such products into the manure
storage areas for disposal.

Petroleum: For spent and surplus engine fluids, use a reputable recycling service or
collection program to collect used oil. Spent engine fluids may also be burned in a waste oil
heater (heat work shop or greenhouse). Follow all of the manufacturer’s recommendations
regarding suitable fuels and operation. Prevent oil and other petroleum products from being
contaminated (and thus becoming hazardous waste) through contact with other wastes.

Purchasing and Inventory Control

Keeping a large inventory of chemicals and potential hazardous materials on farm is a
liability. While purchasing in bulk is preferable from an economic and environmental
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Chapter 8
Mortality Management

Thomas M. Bass, Biological & Agricultural Engineering Dept., University of Georgia.
Introduction

In Georgia, very simple and straightforward rules on mortality disposal and
management apply to all livestock and poultry operations, regardless of the size or permit
status. These laws also extend to include most hobby farms, horse operations, exotic animal
breeders and even kennels. Proper management of mortalities on the farm has implications
in nutrient management, flock and herd health, and farm family and public health. For this
reason it is imperative to be familiar with the law and best management practices for dealing
with dead animals

Incineration

This is a very safe method of compost management from a bio-security standpoint.
This practice is limited to small carcasses, primarily poultry. Incineration must be done in an
approved device with air quality and emissions controls. This method is energy intense and
the cost of fuel often makes it not economically feasible.

Burial

This is probably the most common method dead animal disposal currently employed
in Georgia today. If done correctly, this method can be safe; however mortalities can persist
for years in an anaerobic environment. Poultry burial pits have been discovered with whole
birds during construction projects on old farms. In many parts of our state high water tables
and sandy soils do not allow proper cover or depth of burial without threatening ground
water. All burial sites must be approved by the Georgia Department of Agriculture (GDA).

Rendering

Rendering is a low maintenance method of mortality management for the farmer and
it leaves no lasting legacy on the farm. Most farmers in the state do not have good access to
rendering facilities. There can often be fees and charges associated with a rendering service.
However, if a farmer has access to a rendering service and it 1s affordable, then it is a highly
recommended practice. The cost should also be weighed against the time of management or
input cost to other available methods.

Composting

For many species composting is an environmentally preferable method to deal with
mortalities. When managed correctly, completely composted mortality may be incorporated
into existing land application of manures. Much information is available on poultry
composting and it is not an uncommon practice. It is also possible to compost larger
carcasses. The UGA Swine Research Farm successfully composts larger stock including
sows. Policy regarding composting of cattle is in transition, although this looksto
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e Burial or Pits
o  Within 24 hours of death or discovery.
At least 3 feet below ground level.
No more than 8 feet deep.
Covered with at least 3 feet of earth on top:
100 feet from wells, streams, sink holes or wetlands and 15 feet from an
embankment slope of moderate grade.
o Soils must be of slow to moderate permeability.
o Poultry pits must have site approved prior to construction.
¢ Rendering
o Within 24 hours of death or discovery.
o Longer than 24 hours if refrigerated or frozen.
e Composting
o Approved by State Veterinarian;
o According to U. S. Natural Resources Conservation Service standards or equivalent.
e Other Methods
o Approved by State Veterinarian on a case by case basis.
o Risk assessment for disease spread conducted by Georgia Department of Agriculture
personnel.
¢ Transportation
o Must be in covered, leak-proof vehicles.
o May be required to transport directly to rendering or destroyed on site if death due to
infectious, contagious, or communicable disease.

O O 0 O

Penalty for Violations
e  Administrative Hearing
¢  Fine up to $1000 per violation
s Consent Order by the Commissioner
¢  Guilty of a misdemeanor

Summary

The purpose for mortality disposal is “to prevent the spread of infectious, contagious and
communicable diseases.” Disposal or management must take place within 24 hours of death
or discovery. Approved methods (still requires individual registration) include: burial or pits,
incineration, rendering, composting, or any method approved by the State Veterinarian.

For more information on the rules and regulations contact:
Georgia Department of Agriculture
Livestock and Poultry Field Forces
19 MLK, Jr. Drive, Room 112
Atlanta, GA 30334.
Tele: (404) 656-3665
Fax: (404) 656-9383
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Chapter 9
Record Keeping

L. Mark Risse and Thomas Bass, Biological & Agricultural Engineering Dept., University of
Georgia.

Introduction

Regular monitoring of structures, equipment, and other critical control points and
thorough record keeping is essential on all animal feeding operations. It is your best
insurance against accidental discharges, and in the event of a compliance inspection, it
documents that you are doing things correctly. Keeping accurate records, along with
implementing proper BMPs on your operation, is the primary way you prove to state water
quality agencies and to the general public that farm is not causing an environmental impact.
Assistance with record keeping can be obtained from Certified Crop Advisors and other
technical specialists, the Cooperative Extension Service, the NRCS, and the local SWCD (see
chapter 12, Resources).

Record keeping is a major component of site inspections. Often a complamt leading to
an inspection can easily be resolved if proper records are available. Larger operations with
permits are required to keep records, but all operations should consider keeping them for
their own benefit (Table 1).

Nutrient Management Plan (NMP)

Most records will be part of a NMP, and you should store them with your plan. These
records should be maintained for at least five years or as long as they are useful. For items
such as soil and manure testing, be sure to include the procedures used for sampling and
analysis of each test. It is important to remember that a NMP is just a plan of what you
intend to do. Without records that indicate what you actually did, the NMP is of little use in
documenting compliance on the farm.

Weather

Weather records should include daily rainfall records. These can be obtained through
simple rain gauges or more complex weather stations. Rainfall data is very useful in both
managing crops and irrigation scheduling and in monitoring your manure storage. Where
odor is an issue, some producers have also found it useful to keep wind speed and direction
data. )
Manure Storage

For all lagoons or manure storages, you should record weekly lagoon level (freeboard)
records as well as inspection records. Often routine inspections get overlooked unless they
are regularly scheduled and recorded. These records not only prevent emergencies but can
also aid in a better understanding of your storage structures.

Equipment

Equipment maintenance records seem trivial, especially when maintenance is only
performed when equipment breaks down, but well-maintained equipment is more reliable
and efficient. Good maintenance programs can save you money in the long run. Many

Small Farm Nutrient Management Primer, Chapter 9 - Pg. 1



Parameter

Frequency

Operation and Maintenance continued...

‘| Document all overflows from all manure and wastewater storage
structures including their:

May also voluntarily include results from regular environmental
assessments.

¢ Date and time Mo/day/yr Per event
e Estimated volume hr gal Per event
Document manure application equipment inspection and '
calibration. N/A Seasonally
L4nd Application
For each application event where manure, litter or wastewater is
applied, document the following by field:
» Date of application Mo/day/yr Daily
e Method of application N/A Daily
e  Weather conditions at the time of application N/A Da%ly
e Total amount of N and P applied Lbs/ac Daily
Document the crop and expected yield for each field. Bushel/ac Seasonally
Once/permit
Test methods and sampling protocols used to sample and analyze | N/A term unless
manure, litter, wastewater, and soil. revised
Documentation showing the total N and P to be applied to each
field including nutrients from the application of manure, litter, Lbs/ac Once/permit
and wastewater and other sources as well as how these rates were term unless
determined revised
| Manure Transfer
For all manure transfer off the farm, operators must maintain the
following records:
e Date of transfer N/A As necessary
e Name and address of recipient N/A As necessary
e  Approximate amount of manure, litter, or wastewater Tons/gallons As necessary
L transferred :
“Water Quality and Environmental Assessment *Not required unless specified in permit
Documentation on any surface or groundwater testing and
analysis conducted on the farm. Common test parameters may
include nitrate, ammonia, total N, P, and fecal coliform bacteria. | ppm or cfu/100ml | As necessary

Land Application

Operators should maintain records on all nutrient applications including manure, commercial
fertilizer, or waste materials, such as municipal biosolids or industrial residuals. These records
should include the analytical results, application rates, and soil tests for each application site. A

certain amount of record keeping is needed to manage the manure application system and

calibrate the equipment. The record-keeping forms provided here will help you document site-
specific data that is currently limited on many animal operations. These forms will allow you to
easily track your applications and provide you with an easy resource to ensure that you do not
exceed recommended application targets on any fields. When combined with such site-specific -
data as your waste analysis, plant analysis, soils analysis, crop yields, and other plan items, these
forms will provide evidence that you are managing your manure application properly and not

exceeding agronomic rates.
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Example of Manure Agreement Wording
Manure Utilization Agreement for Leased Land
1, , hereby give permission to

apply waste from his poultry production facility on acres of my land for the duration of
the time shown below.

I understand that this manure contains nitrogen, phosphorus, potassium, and trace elements, and
when properly applied should not harm my land or crops. I also understand that the use of animal
manure will reduce my need for commercial fertilizer.

Adjacent Landowner: Date:
Manure Producer: Date:
Technical Representatives: Date:
Term of Agreement: ,20 _ to ,20

Example of Third Party Form:

Manure Utilization—-Third Party Applicator Agreement

I, hereby acknowledge that I have received a copy, have
read, and understand the Nutrient Management Plan dated that was
developed for/by for their facility located at

in County.

I hereby agree to manage and land apply the manure that I received from this facility in a manner
consistent with all federal, sState, and local laws.

Third Party Receiver: Date: 20

Manure Producer: . Date: 20

Technical Representatives:

Term of Agreement: ,20 to , 20
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Chapter 10
Coexisting with Neighbors

Casey W. Ritz, Ph.D. Poultry Science Department, University of Georgia (origjnal text from
Bulletin 1263, Coexisting with Neighbors: A Poultry Farmers Guide); adapted by Thomas
Bass, Biological & Agricultural Engineering Dept., University of Georgia.

The farming environment in which we live is continually changing. Several factors
stand out as influences of that change in this day and age: the geographic consolidation of
agricultural industries is creating a concentration of agricultural wastes, national public
awareness of the environment and pollution has heightened, urban growth is spilling over
into our nation’s farmland, and few people understand typical farming practices. All too
often people feel that lawsuits are the only way to settle these conflicts. Each of these
conditions has an influence on the relationship between old farmers, new farmers and their
non-farm neighbors alike. )

All livestock operations have to deal with neighbor-related issues on a regular basis.
As the urban community continues to expand into the rural landscape, conflicts between farm
and non-farm neighbors will increase. Many urbanites that move to the country to get away
from urban pressures are not accustomed to, nor even understanding of, farming practices
and “country living” conditions. They have a disconnect as to where their food comes from
and what it takes to get it to their plates. This lack of knowledge has caused the general
public to expect pristine environments and aseptic conditions even within production
agriculture systems. The presence of dust, odors and insect pests that are normal occurrences
with farming operations are not on the radar screen of many urbanites who move to a more
rural setting seeking “pastoral” living conditions.

Problems between neighbors can and do arise as the boundaries between rural and urban
life blur. A number of issues can cause contention between neighbors, often the result of
differing viewpoints. From the farmer’s point of view, increases in road traffic and trash,
trespass from pets and people, and constraints about normal farming practices may become
an issue. For non-farm neighbors, dust and odors, insect pests, noise and obstructed views
may become sources of irritation. Some common complaints of non-farm neighbors include:

e Odors that make them physically ill, forcing them to stay inside with closed windows.

e Not being able to invite friends over because of odors and insect pests.

While these problems typically surface where human population is more concentrated,
they can arise even in the most rural of counties. Neighbors with a farm background or living
on a farm themselves can have the same perception of nuisance toward other farms as those
who are new to rural living. They are familiar with agricultural conditions on their own farm
or surrounding area, may recognize more readily the source of a particular nuisance, and be
less tolerant of situations they believe could be improved.

At times neighbor relations become strained as disagreement over issues heats up.
Litigation is too often seen as the means for relief from these conflicts. Litigation, however,
rarely results in a true winner because the outcome is often financial cost, physical stress and
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in your spreading schedule to accommodate unfavorable spreading conditions. Windy
or wet conditions can displace nutrients from where they were intended, causing poor
fertilization uniformity and potential contamination problems on adjacent properties.
Incorporate manure into the soil wherever and whenever possible to maximize the
fertilization benefits from the available nutrients and to minimize odor dispersion and
potential nutrient runoff due to storm water.

Land apply manure in the morning hours to allow for greater odor dissipation
and manure drying throughout the day. Applying manure in the late afternoon and
evening hours allows the still night air to trap and spread odors close to the ground, a
common complaint of livestock and poultry farm neighbors.

Inform neighbors when you intend to spread manure. Be willing to be flexible
with your spreading schedule to avoid disrupting special occasions such as a backyard
wedding, family reunion, etc. Maintain no-spread buffer zones at the property line
and avoid spreading on weekends or holidays when neighbors are more likely to be
out-of-doors.

Keep manure, feed and other organic material around facilities as dry as
possible. Wet materials generate more odors and flies than do those that are kept dry.
Clean up spilled feed and manure around the facilities and roadways to prevent an
increase of flies, rodents, and odors.

Make your farm appealing. The appearance of the farm plays an important part in
what others in the community think of you and your farming operation. Eyesores
create less goodwill and public sympathy if problems arise. Farm appearance can
easily be construed as a reflection of a farmer’s professionalism, competence and
-concern for neighborhood conditions.

Maintain property line fences. Sage advice continues to hold true that "good fences
make for good neighbors."

Develop manure and odor control management plans. Make sure all employees
understand the importance of appropriate manure handling and odor control. Use
manure management practices that reduce the release of offensive odors such as
composting or transfer of excess manure off the farm. Maintain records of manure
application rates and timing as evidence of adhering to appropriate Best Management
Practices for manure use.

Communicate plans for new construction or expansion with neighbors. Show
how you have taken their concerns about manure management and odor control into
consideration. At times this may go further than just being neighborly; it may actually
be a requirement where county ordinances stipulate the need for a public hearing or
comment period prior to construction or expansion.

Give prompt and genuine responses to complaints or problems when they arise.
Be sympathetic and understanding of neighbors’ concerns and avoid being uncaring
or arrogant. Sometimes it is better to bite your tongue to do what is best for your farm
over the long term. Ignoring issues, whether you feel they are relevant or not, can
quickly drive a neighbor to seek legal action. Maintaining open lines of
communication will always help resolve issues when they arise. Inform your poultry
company of any potential nuisance situations with a neighbor and seek their advice on
the issue. Solving the problem may be as simple as making a management change.
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Chapter 11
Emergency Action Plans

Thomas M. Bass, Biological & Agricultural Engineering Dept., University of Georgia.

Introduction

There are a variety of dangerous situations and accidents that can occur on a farm.
The National Safety Council rates the three most dangerous occupations in the U.S. as
mining, farming and construction. Not being prepared for emergencies could result in
personal injury, property damage and environmental damage on the farm and in the larger
community. Accidents you may want to plan for include: fire and explosions, medical
emergencies, severe weather, and last but not least, threats to water resources and the
environment. While it is a good idea to plan for a variety of accidents, the focus of this
chapter is on environmental emergencies.

The largest causes of regulatory fines levied against animal agriculture are manure
spills and discharges. Preventing and properly responding to accidental discharges on a farm
is everyone’s concern. Communication between the farm owner, supervisors, and employees
generates ideas and awareness that leads to accident prevention and quick response if a spill
does occur. Good, current responsé plans, and regular inspections of your manure
management and application system are essential links in maintaining a safe, accident-free
operation.

A properly written, complete plan will...

Provide essential information to workers and others in the event of an accident
Demonstrate responsible preparation.

Protect you and others against environmental damage.

Meet state or other regulatory requirements.

What is an Emergency Action Plan

An emergency action plan is a basic, yet thorough, common sense plan that will help
you, your family, and your employees make the right decisions during an emergency. Such a
plan should include three sections:

Part 1 of EAP — Site Plan
The site plan should include a detailed description of the animal production facility site,
and land application areas. Your farm map should be a part of this plan and any additional

detailed maps or diagrams of buildings and waste storage structures. Consider including the
following details on your emergency plan maps and diagrams:

e Entrances and exits from each building

e First aid kit and fire extinguisher location(s)
e Manure storage facility details (access, valves, pumps, switches, etc.)
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Part 3 of EAP - Plan of Action for Manure Spills

Do not wait until manure or wastewater reaches a stream or leaves your property to
acknowledge that you have a problem; make every effort to ensure that this situation does not
happen. Your Emergency Action Plan should be available to all employees, and they should
be trained in its use because accidents, leaks, and breaks can happen at any time. To be most
effective, your Emergency Action Plan should follow these steps:

Eliminate the source

Contain the spill, if possible

Assess the extent of the spill and note any obvious damage
Notify the appropriate agencies

Clean up the spill and make repairs

Prepare and submit'a summary report

Considering these generic steps, you should write specific responses to emergencies that
could cause the most damage and are possible considering the type of storage and application
systems you have.

Post-spill assessment and reporting

If a spill occurs on your farm, the Georgia Environmental Protection Division requires
that you report the spill within 48 hours and will normally require a written report to be
submitted following the accident. Environmental emergencies in Georgia can be reported at
800-241-4113. Assessments or “follow-up” reports give you and the regulatory agency an
opportunity to reflect and learn from the events that led up to the spill and those actions that
were taken following the spill. The following suggestions provide the information that
should be included in a post-spill assessment report. This record will help you should any
legal action result, and will help you prevent similar occurrences in the future.

e Assess the extent of the spill and note any obvious damages

o Did the waste reach any surface waters, wetlands, tile drains, or wells"

o Approximately how much manure was released and for what duration?

o Did you note any damage, such as employee injury, fish kills, or property
damage?

e Response to spill

o When and where was the spill contained?

o What measures were taken to avoid additional contamination and threat to the:
environment or human health?

o Did anyone or any local group assist in the cleanup?

o Was a technical specialist (NRCS, Conservation District, or engineer)
consulted? What corrective actions are necessary to repair any damage to your
storage structure, manure transfer, or application equipment?

e Cause of the spill

o Can you determine the cause of the spill or discharge?

o If appropriate, were signs present of the condition before the accident
occurred?
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Chapter 12
Resources for Small Animal Feeding Operations

AGENCIES & PEOPLE

UGA Cooperative Extension County Agents: look for Extension in the local
government section of your phone book, or visit: http://extension.caes.uga.edu

Georgia Soil and Water Conservation Commission (GASWCC): call (706) 542-3065
to locate your nearest office and Conservation District, or visiit: http://www.gaswce.org

Natural Resource Conservation Service (USDA-NRCS): call (706) 546-2272 to locate
your nearest USDA Service Center, or visit: http://www.ga.nrcs.usda.gov

Georgia Department of Agriculture — Livestock and Poultry Field Forces: call (404)
656-3665, or visit: http://www.agr.state.ga.us

Georgia DNR, Environmental Protection Division: call (404) 657-5947 or (888) 373-
5947 (toll free outside metro Atlanta), or visit: http://crd.dnr.state.ga.us

Georgia DNR, Coastal Resources Division: call (912) 264-7218, or visit:
http://crd.dnr.state.ga.us

INTERNET

Agricultural Pollution Prevention Program Homepage (AgP?): this is a one stop
source for conservation and pollution prevention information in Georgia, visit:
http://www.agp2.org

USDA-CSREES Water Quality Program: cooperative program between USDA and
state land-grant universities, also known as National Extension Water Quality Program:
bttp://www.usawaterquality.org

Southern Region Water Quality Program: direct link to southern region of the
USDA-CSREES WQ Program: http://srwqis.tamu.edu

EPA Agricultural Compliance Center: USEPA program and regulatory information is
available at: http://www.epa.gov/agriculture

PRINT

Animal Waste System Operator Certification Manual: this is the manual used in the
required certification program for medium sized and larger feeding operations. Hard
copies are available for a fee and an online version exists at: http://www.agp2.org/aware
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