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Agenda for Agent Training on CNMP's 

October 20, Tifton 
November 6, Athens 
November 13, Wayne County 
November 14, Fort Valley of Macon 
November 15, Carrollton 

• 
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Agenda 
10:00 Introduction, Regulations, CNMPs vs. Nutrient budgets, and Environmental Stewardship 

Dr. Mark Risse 
10:30 Maps for CNMPs, Julia Gaskin 
10:50 Soil and Manure Sampling and Analysis, Dr. Paul Vendrell, Dr. David Kissel, Dr. Parshall Bush 
11:10 Calculating the Nutrient Supply on Your Farm, Dr. John Worley, Dr. Larry Newton 
11:40 Nutrient Budgeting of Manure, Dr. Glen Harris, Frank Henning 
12:00 Lunch 
1:00 Phosphorus Issues, Dr. David Radcliffe, Dr. Miguel Cabrera 
1:20 Manure Storage and Treatment, Dr. John Worley and Bill Merka, 
1:50 Land Application, BMP's and Calibration, Mark Risse 
2:10 Emergency Response Plans, Mark Risse 
2:30 Mortality Management, Bill Merka 
2:50 Overview of Example dairy, swine, and poultry plans 
3:30 Testing and Adjorn 

We would also like to acknowledge support from the College of Agriculture and Environmental Sciences, all 
members of the Comprehensive Nutrient Management Task Forces, the Georgia Department of Natural Resources 
Pollution Prevention Assistance Division and funding provided by the U.S. Environmental Protection Agency as 
part of the National Livestock and Poultry Environmental Stewardship Curriculum Project. 
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WHY WE ARE HERE. 
An introduction to the regulations and CNMP development 

Dr. Mark Risse, Biological and Agricultural Engineering, mrisse@engr.uga.edu, 706-542-9067 

Intended Outcomes 
The participants will 
• Understand environmental issues associated with animal manure. 
• Recognize the importance of balancing nutrient inputs and managed outputs for a livestock 

operation. 
• Identify potential indicators of a "whole farm" nutrient imbalance within the producer's own 

operation. 
• Be aware of fundamental strategies for addressing a whole farm nutrient imbalance. 
• Understand the state of regulations and CNMP's in Georgia 

Introduction 
For most of the U.S. livestock industry, nutrients in manure represent the single largest threat to 

water quality. Thus, choices made relative to the management of nutrients within a livestock operation 
are absolutely critical to protecting water quality. 

If managed correctly, manure is an excellent plant nutrient source and soil "builder" resulting in 
many important environmental benefits. Soils regularly receiving manure require less commercial 
fertilizer (conserving energy and limited phosphorus reserves), are higher in organic matter contributing 
to greater soil productivity, and may experience less runoff and erosion and better conservation of 
moisture. However, an increased risk to water quality will result from excess application of nutrients to a 
cropping system. The management level of the producer will often determine if the manure that is 
generated on his farm is a waste or a resource. 

Most county agents should be well aware of the impacts that manure can have on water quality. 
Nitrogen, phosphorus, pathogens, and organic matter are the four primary contaminants that impact water 
quality. Nutrients, such as nitrogen and phosphorus, are essential for plant growth and make manure a 
good fertilizer. When nutrients reach rivers and lakes, they present environmental risks and can cause 
algal blooms, fish kills, and eutrophication. Nitrogen moves with water more easily than phosphorus and 
excess nitrates from nitrogen can cause health problems in animals and people. Pathogens are disease 
causing organisms. Manure can contain many pathogens including E. coli, C. parvum, and giardia. 
These organisms can present serious human health hazards but they usually can not survive long periods 
of time in lagoons or on land surfaces. Animal housing and manure storage should therefore be located 
away from surface water and wells to prevent transfer. Organic matter provides benefits in the soil but in 
water, the decomposition of organic matter creates Biological Oxygen Demand or BOD. This removes 
oxygen from the water and can often result in fish kills or other aquatic problems. Organic matter will 
usually on present problems when large amounts enter a water body and therefore is more of a direct 
discharge or point source problem. 

Due to time constraints, principles of environmental stewardship for animal feeding operations 
will not be discussed in detail, but I have included a chapter from the National Animal and Poultry waste 
curriculum on environmental stewardship that agents may find helpful in local programming. This 
national curriculum includes powerpoint presentations and an additional 20 chapters on several other 
aspects of Animal Feeding Operations. It will soon be available to all county agents via the intemet. 
Contact Mark Risse from more information on this material. 

Nutrient Concentration and Distribution 
If one reviews all the environmental issues associated with Animal Feeding Operations, the fact 

that nutrients are being concentrated on livestock or poultry operations leads to many of the problems. 
Most nutrient-related issues associated with livestock production are a result of poor nutrient 
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Figure 1. Nutrient Imbalances in Georgia. The figure on the left shows nitrogen while the one on the 
right depicts phosphorus. In each figure, the nutrient needs for the total amount of cropland, pastures, and 
hayfields in a county were calculated. The nutrients generated in the form of animal waste were also 
calculated for each county. The lighter counties can supply less than 50% of the nutrient needs with 
animal waste, the gray shades supply between 50% and 100%, and the dark counties produce more 
nutrients than they can use in their county. 
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Figure 2. A whole farm nutrient balance considers all nutrient inputs, managed outputs, and losses for a 
livestock or poultry farm. 

The "Imbalance" is the difference between the "Inputs" and the "Managed Outputs." This 
"Imbalance" accounts for both the direct environmental loss and the accumulation of nutrients in the soil. 
Livestock operations with an imbalance produce an increasing risk to water quality. In contrast, livestock 
operations that have achieved a balance represent a potentially sustainable production system. 
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Sources of Nutrient Inputs 
The source of nutrient inputs to livestock operations is important to understanding preferred. 

management practices for reducing water quality risk. Commercial fertilizer can be a common source of 
nutrient inputs for many livestock operations, especially those with large cropping programs. 
Purchased animal feeds are often the most significant source of the nitrogen and phosphorus inputs even 
in regions that grow most animal feeds locally. Efforts to correct nutrient imbalances must focus on 
options for utilizing feed nutrients more efficiently and reducing purchased feed inputs. Other potential 
sources of nutrient inputs include purchased animals, legume-fixed nitrogen, and nitrates in irrigation 
water. These sources are typically insignificant or offer few options for input reduction. The one 
exception may be legume-fixed nitrogen grown on dairy operations. 

Is My Livestock/Poultry Operation in Balance? 
An understanding of nutrient balance and primary source of purchased nutrients is key to 

operating a livestock operation in an environmentally sustainable manner. Three methods for estimating 
whether a nutrient imbalance may be an issue on your farm are provided. Those methods include 

(1) A checklist of potential indicators of nutrient imbalance (Table 2). 

(2) Manure nutrient production vs. crop nutrient utilization. This method checks the ability of 
your land base to utilize the nutrients in manure. An excess of manure nutrients for crop 
production suggests a likely whole farm nutrient imbalance. This will be part of your CNMP. 

• 

(3) Whole Farm Nutrient Balance provides the "bottom line" answer to this issue. It also 
provides a measurement of progress made toward environmental sustainability following 
the implementation of changes. The producer must be willing to assemble information 
for animal purchases and sales, feed and grain purchases and sales, fertilizer purchases, 
manure sales, and possibly other contributors for a one-year period. 

The indicators found in Table 1 may help producers identify if an accumulation of nutrients might 
be an issue on an individual farm. Increasing soil phosphorus levels is probably the best indicator of a 
potential imbalance. Most of the accumulation of phosphorus within a livestock and crop farm is likely to 
be stored in the soil. In addition, a livestock operation's reliance on purchased feed for the majority of 
feed nutrients is also an excellent indicator of a nutrient imbalance. 

Table 1. Environmental Stewardship Inspection. Indicators of a possible imbalance that may exist on my 
farm (check those that apply). "Yes" response indicates that potential for nutrient imbalance is high. 

Don't 
Yes No Know 

Soil phosphorus levels for the majority of fields are increasing with time. 
Soil phosphorus levels for the majority of fields are identified as "High" or 
"Very High" on the soil test. 
The majority (more than 50%) of the protein and phosphorus in the ration 
originates from off-farm sources. 
Livestock feed programs routinely contain higher levels of protein and/or 
phosphorus than National Research Council or land-grant university 
recommendations. 
A manure nutrient management plan is not currently in use for determining 
appropriate manure application rates to crops. 
Less than 1 acre of crop land is available per animal (1,000 lbs. of live 
weight), and no manure is transported to off-farm users. 

• 
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Comprehensive Nutrient Management Planning 
Recently, the concept of Comprehensive Nutrient Management Planning (CNMP) was introduced 

by the U.S. Environmental Protection Agency (EPA) and U.S. Department of Agriculture's (USDA's) 
Natural Resources Conservation Service (NRCS). You may wonder why nutrient management was 
chosen as the essential regulatory element. This is partially due to the fact the nutrients create most of the 
water quality problems but also because the methods for controlling nutrient losses will also reduce the 
loss of other contaminants such as pathogens and organic matter. It is anticipated that the CNMP will 
serve as the cornerstone of environmental plans assembled by animal feeding operations to address 
federal and state regulations. 

Currently the issues addressed by a CNMP are only broadly defined. However, EPA draft 
guidelines for CNMP provide some early indications of the key issues to be addressed (Table 2). In 
addition, the NRCS has a Field Office Technical Guide and Standards that state that the objective of a 
CNMP is to combine management activities and conservation practices into a system that, when 
implemented, will minimize the adverse impacts of animal feeding operations on water quality. CNMPs 
are to be developed in accordance with procedures contained in the NRCS National Planning Procedures 
Handbook. (http://www.epa.gov/owm/finafost.htm#3.2.) and should include the following elements: 
lAnimal Outputs - Manure and Wastewater Collection, Handling, Storage, Treatment, and Transfer, 
2.Evaluation and Treatment of Sites Proposed for Land Application, 3.Land Application, 4.Records of 
CNMP Implementation, 5.Inputs to Animals, and 6.Other Utilization Activities. 

Table 2. Summary of issues addressed by a CNMP as initially defined by EPA's Guidance Manual and 
Example NPDES Permit for Concentrated Animal Feeding Operations (CAFOs)1. 

Planning components 
of CNMP Issues addressed 

A manure handling and 
storage plan 

(1) Diversion of clean water, (2) prevention of leakage, (3) adequate 
storage, (4) manure treatment, and (5) management of mortality 

Land application plan (1) Proper nutrient application rates to achieve a crop nutrient balance and 
(2) Selection of timing and application methods to limit risk of runoff 

Site management plan Soil conservation practices that minimize movement of soil and manure 
components to surface and groundwater. 

Recordkeeping Manure production, utilization, and export to off-farm users. 
Other utilization options 
plan 

Alternative safe manure utilization strategies such as sale of manure, 
treatment technologies, or energy generation. 

Feed management plan Alternative feed programs to minimize the nutrients in manure. 
Reference is available from http://www.epa.gov/owm/afoguide.htm.

In Georgia, CNMP's are currently only required on swine operations but it is expected that all 
AFO's with more than 300 animal units will be required to have CNMP's in the near future. The form 
that a CNMP is likely to take will evolve over the next several years, however, a task force reqUested by 
the Environmental Protection Division and working with the NRCS in Georgia has recently completed a 
document outlining the components necessary in Georgia (Attached to the end of this chapter). It is 
important to note that a CNMP is different from a simple nutrient budget for a field. It looks at the entire 
farm and serves as both a planning and documentation tool. While plans that do not include all 
components are still excellent tools. We must recognize that regulatory agencies will be expecting more 
comprehensive plans as outlined in this document. 
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• A CNMP should carefully analyze nutrient issues from a (1) "whole farm" perspective, 
assessing concentration of nutrients within the farm (comparison of sources and quantities 
arriving on-farm and exported from the farm), as well as (2) the "individual component" 
perspective such as a crop nutrient balance or animal feeding program analysis. Historically, 
only the crop nutrient management component was considered in most environmental plans. 

• A CNMP should integrate nutrient management planning with other environmental 
considerations such as soil conservation and odor management. Many.proposed BMPs can 
positively affect some resources (e.g., manure incorporation can reduce odor concerns) while 
damaging other resources (e.g., manure incorporation can increase soil erosion). Balancing 
the protection of water, soil, and air resources should be the objective of a successful CNMP. 

• A CNMP should establish a record-keeping system that will document the degree 
implementation and success of the proposed management practices and identify future 
changes to improve the plan. 

• 

Regulatory Compliance 
The USDA and EPA have recently published a "Unified National Strategy for Animal Feeding 

Operations." The primary focus of this strategy is the implementation of comprehensive nutrient 
management planning. Although this strategy is not regulatory policy, it provides a framework for 
potential future federal regulation of nutrient related issues. Georgia has established requirements for 
nutrient management planning on swine operations and it is likely that other species will follow. It is 
likely that nutrient-related issues will also be the focal point of greater state and local regulation. 

The Federal Clean Water Act states that no individual can intentionally pollute waters of the 
United States. In Georgia, the Environmental Protection Division of the Georgia Department of Natural 
Resources is authorized by the Federal EPA to carry out the Clean Water Act. This means that, regardless 
of your permitting status, every agricultural operation in Georgia is required to protect water quality. 
Since most agricultural operations do not have permits, regulatory enforcement of this act is often based 
on complaints. Under current law, point source discharges are illegal and most enforcement actions 
against AFO's have come as a result of spills and intentional discharges 

Last year the Georgia Department of Natural Resources passed new rules and regulations for 
"Swine Feeding Operation Permit Requirements". The stated purpose for these rules was to provide for 
the uniform procedures and practices to be followed relating to the application for and the issuance or 
revocation of permits for swine feeding operations. The complete rules and proposed rules for non-swine 
species are available on the AWARE website at 
http://www.engr.uga.edu/service/extension/aware/policy.html. 

Since these regulations are in the state of flux and it would be improper to circulation information 
that will not be widely applicable, we will not review these in this lesson. Some of the current regulations 
that we would expect all species of AFO's with more than 300 animal units to have to comply with at 
some point include: 
1. There shall be no discharge of pollutants from the operation into surface waters of the State. 
2. New operations must have waste storage and disposal systems in operation that have been 

designed and constructed in accordance with Natural Resource Conservation Service (NRCS) 
guidance. 

3. The owner or operator shall submit to the EPD a Comprehensive Nutrient Management Plan 
(CNMP) for the operation. The CNMP shall be of sufficient substance and quality as to be 
approvable by the Division 

4. The operation must have a certified operator. 
5. New barns, new lagoons, and waste disposal systems will not be located within a 100-year flood 

plain. 
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Lesson 1 
Principles of Environmental Stewardship 

• 

• 

By Rick Koelsch, University of Nebraska, Lincoln 

Intended Outcomes 
The participants will 
• Recognize key principles of environmental stewardship. 
• Understand key environmental issues facing the livestock 

and poultry industry. 
• Review those environmental and regulatory issues that are of 

local interest. 

Outline 
I. Introduction 

PROJECT STATEMENT 
program 

LiVe,stOck andTbuftry 
EnVlronmerital'St'ewardShip, 
ciac:sistkot lessons' arranged 
iqw;46,f0loViring-Ssix‘ 

• Introduction 
Animal Dietary Strategies 

A. Is manure an environmental risk or benefit? anu,re'StOrage and 

B. Why are we here? Tr'eatnieh: 

II. Principles of Environmental Stewardship AopirCationNutrient 

A. Awareness of environmental risks Manager-66M' 

B. No point source discharge Outdoor 

C. Balance in the use of nutrients • elated'isSoes 

D. Nutrient plan for land application The Rrpjlct team,appreciates 
E. Be a good neighbor e,finandiAl assistance of 
F. Know the rules =`. the De pa rtrn 
G. Expansion without environmental compromise Agriculture, and U.S. 
H. Differences between systems for managing livestock and nVironmental Protection 

poultry byproducts and human waste AgencYrs Ag „cetrter.)rf ti e
M. Understanding Water Quality Issues development'6i this 

A. Water Quality Contaminants educational program:`' 
1. Nitrogen 
2. Phosphorus 
3. Pathogens 
4. Organic Matter 

B. Contaminant Pathways 
1. Runoff 
2. Leaching 
3. Macropore flow 
4. Wells 
5. Ammonia volatilization and deposition 

IV. Understanding Air Quality Issues 
A. Common compounds 
B. Environmental impacts 

V. Issues of local concern 

Activities 
The participants will complete 
• An assessment of the environmental stewardship principles that 

they have implemented with their own livestock/poultry operation. 
• A prioritization of individual environmental issues within the local 

community. 
• A review of applicable regulations. 

Time Required: 1 hour 

This,leSSen,developed 
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Lesson 1 
Principles of Environmental Stewardship 

Introduction 
Management of manure and other byproducts of livestock and poultry 

production is a complex environmental issue. Given the same facts, rational 
individuals can often arrive at distinctly different conclusions. Is manure ... 

A source of pathogens, oxygen-depleting compounds, and nutrients that 
degrades the quality of our water for drinking and recreational use? 

OR 

A source of organic matter that improves the quality and productivity of 
our soil resources? 

One of our nation's largest remaining sources of water pollution? 

OR 

A source of plant nutrients required for growth that can replace 
commercial nutrients both finite in supply and energy intensive in their 
production? 

A source of gaseous emissions that reduces the quality of life in rural 
communities and contributes to possible neighbor health concerns? 

OR 

A means of recycling and sequestering carbon in the soils, contributing to 
a reduction in atmospheric carbon and global warming? 

Both sets of conclusions about manure can be true. Manure can produce 
both substantial benefits and severe environmental degradation. The actual 
environmental results often depend upon choices that the producer makes. 

Why are we here? 
The livestock and poultry industry is facing a growing scrutiny of its 

environmental stewardship. Emotion and lack of understanding by the general 
public contributes to this scrutiny. Problems also result from a few producers 
who have contributed to highly visible impacts on the environment due to 
ignorance or outright disregard for the environment. These situations create a 
negative and often biased public view of livestock and poultry's impact on the 
environment. 

However, real environmental concerns also result from livestock and 
poultry operations owned or managed by well-intentioned producers. Animal 
production has the potential to negatively affect surface water quality (from 
pathogens, phosphorus, ammonia, and organic matter); groundwater quality 
(from nitrate); soil quality (from soluble salts, copper, arsenic, and zinc); and 
air quality (from odors, dust, pests, and aerial pathogens). Manure and other 
byproducts of animal production, if not carefully managed, can have a 
significant negative impact on the environment. 

On May 5, 1998, Secretary of Agriculture Dan Glickman stated that 
animal waste is "the biggest conservation issue in agriculture today, bar 

1 hie !yestd an 
poultry industry` is 
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environmental 
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Lesson 1 
Principles of Environmental Stewardship 

This educational program will assist you in 
• Self-assessing your operation's current environmental strengths and 

weaknesses. 
Identifying choices that minimize manure's risk as a pollutant and 
enhance manure's value as a resource. 

• Reviewing your operation's compliance with environmental 
standards established by regulatory processes. 

Principles of Environmental Stewardship 
Most producers are familiar with the benefits of stewardship of our soil 

resources. Practices such as reduced tillage, contour farming, terracing, and 
others have produced a dramatic improvement in agriculture's stewardship of 
those soil resources. 

What stewardship principles apply to the management of manure? Stew-
ardship of air and water resources will be fundamental to the future survival 
of animal production systems. Several fundamental principles of good stew-
ardship must be considered in the future production of livestock and poultry. 

Awareness of environmental risks 
The potential impact of an individual operation on the environment varies 

with animal concentration, weather, terrain, soils, and a host of other 
conditions. What are the highest risk situations or practices for your livestock/ 
poultry operations? Are you developing plans and investing resources to 
address the highest risk situations? Identification of critical environmental 
risks specific to your operation, is the starting point of any good stewardship 
program. This curriculum provides one set of tools for assessing risks. Many 
land-grant university cooperative extension programs and livestock and 
poultry commodity groups provide additional excellent resources for assessing 
environmental risk. 

No point source discharge 
Livestock and poultry production systems should be managed to allow no 

discharges to surface water from point sources such as animal housing and 
storage facilities. The "No Discharge" management standard for animal 
manure is distinctly different from our management of human waste, which 
commonly is discharged into surface waters following treatment. To attain 
this high environmental standard, livestock/poultry operations should be 
designed and managed to prevent discharges to waters of the state and United 
States except under the most unusual weather conditions. 

Minimizing discharges from nonpoint sources (e.g., land application) is 
also central to good environmental stewardship. Decisions related to timing 
and site selection of land application should be made to minimize the risk of 
discharges. 

Balance in the use of nutrients 
Nitrogen and phosphorus represent a double-edged sword. These are 

essential nutrients for all life forms but can become water quality contaminants 
when mismanaged. Livestock and poultry systems must maintain a balance 
between the nutrients arriving on-farm as purchased feed and fertilizer and 
the nutrients leaving as managed products (crops, animals, or animal products). 
An excess of nutrients arriving on farms results in a concentration of those 
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Lesson 1 
Principles of Environmental Stewardship 

Table 1-2. Environmental steward's checkup. Check response most appropriate to your livestock or poultry 
operation to identify areas that may need work on your fami. 

Stewardship principle "tomri 
. . 

Weditint risk 
. . . . 

aligh risk ,, .=
,- ,. , 

Dan t know 
'h,1,, livestock ope ation 

"...has completed an environmental 
assessment and identified high-priority 
environmental risks." 

„ ,,,„, ,.
My operation fully 
attains this steward- 
ship principle., 

, , ,
My operation is,, 

‘,perigressti9loward this 
stewardslAa principle-: 

' ay operation requires . .. 
significant chailges to 

achieve thisstewardship 
principle. 

doe—S-Tiardistharaafrifin buildings t , „ A ..or manure stort e . , ..........,.: ... . 
"...maintains balance in nutrients 
entering and leaving (as managed 
products)." 

......:,6,...._. ,., . , _..., 

iiriplethents:1 nutrient plan  forlard 
..applicatitin<i. % --,
"...is a good neighbor. 
"...complies with all environmental 
regulations." 
. considers environmental issues 

beforeexpansionz' --,-

for land application, and balance in the use of nutrients are critical to 
the livestock industry's management of its byproducts. 

(2) Biological, chemical, and physical processes occurring in the soil 
provide the primary treatment of livestock manure (Figure 1-2). Soil 
provides the opportunity for recycling nutrients, using carbon to 
improve soil quality, and filtering or treating pathogens. Typically, 
almost no recycling of nutrients and carbon occurs with human waste. 
If carbon and nutrients are successfully recycled, the benefits to soil 
quality, conservation of energy (N fertilizers are energy intensive), 
and reduction in use of resources with limited supplies (P fertilizers) 
can be substantial. However, livestock producers must recognize and 
operate within the recycling limitation of soil and cropping systems. 

Understanding Water Quality Issues 
Management of animal manure and other byproducts to minimize water 

quality impact represents a substantial challenge facing the livestock and 
poultry industry. The following discussion briefly summarizes the components 
of manure that are of greatest concern, their specific impact on water quality, 
and their common pathways to surface and/or groundwater. The role of land 
application of manure relative to these issues is addressed in detail in Lessons 
30 through 35. Lessons 20 through 25 focuses on limiting the water quality 
impact associated with storage of manure and other byproducts. 

Water quality contaminants 
Manure contains the following four primary contaminants that impact 

water quality: (1) nitrogen, (2) phosphorus, (3) pathogens, and (4) organic 
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Lesson 1 
Principles of Environmental Stewardship 

Table 1-3. Summary of potential manure contaminants of water quality, the associated 
environmental risk, and most common pathway to water. 

Potential 
pollutant 

Nitrate N 

mmonta-hl P

Pathogens 

Organic solids 

Eitylronmental 
risk 

Blue baby syndrome 
. Fish 

Eutrophication 
Humari-healttt risk 
Reduced oxygen level in 
water body—fish kills 

M oitciimm on 
pathway to water 

Leaching to groundwater 
Surfacawatertrunoff 
Erosion and surface water runoff 

Surfacewatet runoff 
Surface water runoff 

result in fish lesions and fish kills. Pfiesteria and other related species have 
been identified in the estuaries of the Mid- and South Atlantic states as well 
as red tides and brown tides along the Florida and Texas coasts. Growing 
evidence exists that nutrient loading is a contributor to hypoxic conditions in 
coastal waters. While it has not been clearly established that nutrients from 
agriculture and other sources are responsible for outbreaks of Pfiesteria and 
other harmful alga blooms, there is some scientific consensus about this 
linkage. Therefore, controlling runoff from manured cropland may be part of 
the solution to these coastal water issues. 

Most nitrogen in manure exists in an ammonium or organic nitrogen form 
(see Figure 1-3). In these forms, it is likely to be transported with surface 
water runoff and erosion. These forms of nitrogen are unlikely to leach
through soils with the exception of macropore flow to shallow water tables or 
tile lines. In general, the filtering ability of soil restricts movement of organic 
compounds, and the negatively charged clay soil particles restrict the movement 
of positively charged ammonium-N (NH4'). Ammonium can also be transported 
by volatilization and deposition processes. 

If sufficient oxygen is available, ammonium-N can be transformed into 
nitrate-N (nitrification), which is soluble in water, and can leach through soils 
to groundwater. Nitrate-N from manure is likely to exist only in soil and in 
mechanically aerated lagoons. 

Phosphorus. Because it is essential to plant growth and development, 
phosphorus is essential for modern crop production. It plays many critical 
functions; the primary one being the storage and transfer of energy through 
the plant. In confined livestock production, supplemental phosphorus is often 
essential to bone development and optimum animal performance. Commercially 
mined phosphorus is a limited resource with only approximately 40 years in 
reserves remaining in the United States. Thus, better use of manure phosphorus 
provides an increasingly important alternative to commercial fertilizers. 

Phosphorus transported from agricultural lands to surface waters can 
promote eutrophication. Eutrophication, one of the leading water quality 
issues facing the nation's lakes and reservoirs, refers to an abnormally high 
growth of algae and aquatic weeds in surface waters. As this organic material 
dies, natural oxygen levels decline, which can cause changes in fish population 
or fish kills. Other common problems associated with eutrophied water bodies 
include less desirable or restricted recreational use, unpalatable drinking water, 
and increased difficulty and cost of drinking water treatment. Eutrophic surface 
waters may also experience massive blooms of cyanobacteria, which can kill 
livestock and pose health hazards to humans. 
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Lesson 1 
Principles of Environmental Stewardship 

Pathogens. A pathogen is typically considered any virus, bacterium, or 
protozoa capable of causing infection or disease in other animals or humans. 
For the purpose of this discussion, the focus will be on pathogens in livestock 
and poultry manure representing a risk to human health. 

Cryptosporidium parvum (C. parvum) and giardia are the two pathogens 
shed in animal manure of greatest concern for transmission to humans. 
The concern about these organisms is a result of three factors: (1) A healthy 
adult human can become infected with relatively few oocytes; (2) These 
protozoa originate from a variety of domestic animals, wildlife, and humans; 
and (3) Commonly used water disinfectants such as chlorine are not effective 
in controlling these protozoa. 

C. parvum and giardia are parasites that cause severe diarrhea, nausea, 
fever, vomiting, and fatigue in humans. In healthy humans, the infections 
from either organism are usually self-limiting and do not pose serious health 
risks. However, the risk can be much greater for the very young, elderly, and 
those with immune depressed systems (e.g., those receiving chemotherapy, 
those with AIDS, or those who have received organ transplants. 

Livestock and poultry shed a number of viruses in feces. However, as a 
general rule, these viruses are' not transmitted to humans. Influenza viruses 
from swine may be an exception. However, the route of transmission does not 
typically involve swine excrement. Several potential bacterial pathogens shed 
by livestock are also capable of infecting humans. However, unless bacteria 
in feces has direct access to a drinking water supply, it is relatively unlikely 
that bacteria originating from livestock will infect humans. In addition, bacteria 
can be controlled with common water disinfectants such as chlorine. Location 
of drinking water wells (no chlorine treatment) in close proximity to animal 
housing or manure storage has caused human illnesses and deaths due to 
bacteria such as E. coli from livestock feces. 

Because of the human health risks associated with C. parvum and giardia 
and the challenges of removing these pathogens from public water supplies, 
much of the remaining discussion will focus on these two organisms. 

Three potential reservoirs for C. parvum and giardia exist: wildlife, 
domestic animals, and humans. A recent national study of C. parvum in beef 
and dairy cattle found that 59% of dairy farms and 22.4% of heifers tested 
positive. C. parvum was greatest for calves between 1 and 3 weeks of age and 
was rare for animals older than 3 months. Generally, cattle testing positive for 
giardia were less than 6 months but older than those with C. parvum. Another 
study has suggested that C. parvum is common to cow calf herds supplying 
young stock for beef production but at lower rates than observed in dairies. 

Additional studies have found unweaned foals and suckling lambs have 
the greatest risk of infection within these species. Among pigs, infection is 
not limited to young animals and is strongly affected by management 
practices such as sanitation. Dogs, cats, and rodents can all be affected and 
are partially responsible for pathogen transmission on many farms. Poultry is 
not a carrier of Cryptosporidium organisms that infect humans. 

Most pathogens, including C. parvum and giardia, do not multiply outside 
a host organism and have a limited lifetime outside a host. The viability of 
these organisms can range from a few days to many months, depending upon 
a number of environmental factors. Those environmental factors include 

• Temperature: Environmental temperatures above 100°F and 
especially those commonly achieved by composting will dramatically 
reduce pathogen survival. 
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Lesson 1 
Principles of Environmental Stewardship 

matter in the form of manure, silage leachate, and milking center wastewater 
degrades rapidly and consumes considerable oxygen (often measured as 
biological oxygen demand, BOD, or chemical oxygen demand, COD). If this 
occurs in an aquatic environment, oxygen can be quickly depleted. Fish kills 
are often caused in part by this depletion of oxygen. Manure, silage leachate, 
and waste milk are extremely high in degradable organic matter. These products 
can be 50 to 250 times more concentrated than raw municipal sewage (primarily 
because livestock production does not add the large volume of fresh water 
that is used in dilution and transport of municipal waste). 

Organic matter, like pathogens, P, and ammonia, is transported to 
water primarily 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: 

(1) A direct discharge from a livestock housing, manure storage, open 
lot, or other facilities is allowed to enter surface water drainage. 

(2) A catastrophic failure such as an earthen storage break or continuous 
application by an irrigation system on the same location. 

(3) Significant rainfall occurs immediately after the surface application 
of manure. 

(4) Significant application is made on frozen, snow-covered, or saturated 
soils in close proximity to surface water. 

Contaminant pathways 
The potential pollutants discussed previously typically follow one or 

more of five possible pathways for reaching water, including runoff, leaching, 
macropore flow, wells, and ammonia volatilization and deposition (see 
Figure 1-4). 

Runoff. Runoff from open lots, land application sites, and manure and 
feed storage units is a common pathway for contaminant transport. All 
contaminants in manure will travel with surface water runoff and soil erosion. 
Pollution associated with phosphorus, pathogens, ammonia, and organic 
matter are most commonly associated with runoff or erosion. 

Leaching. Dissolved contaminants such as nitrate nitrogen will leach 
beyond a crop's root zone when the soil moisture exceeds its water-holding 
capacity and eventually contaminate groundwater. Most contaminants in 
manure and other byproducts (e.g., organic matter; pathogens, and typically 
phosphorus) are filtered by soil and will NOT leach to groundwater. Soil 
structure, chemical bonding with soil minerals, and negatively charged soil 
particles typically restrict the movement of most contaminants. However, it is 
possible to saturate the soils ability to restrict contaminant movement. For 
example, soils with low cation exchange capacity can allow ammonia movement 
of up to a few feet per year below manure storages. 

Macropore flow. Most contaminants in manure can travel through soil to 
shallow groundwater tables or tile drains by macropore flow. Macropore flow 
(root holes, wormholes, and cracks due to soil drying) can provide pathways 
for contaminants to bypass the filtering capability of soils. Sinkholes and 
karst topography also provide opportunities for contaminants to directly reach 
groundwater. 

Wells. Wells can provide a direct pathway for contaminants to reach 
groundwater. Abandoned wells, wells with poor well-casing designs, or wells 
located in close proximity to open lots or manure storage can provide a pathway 
for all manure contaminants to move to groundwater. 
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Lesson 1 
Principles of Environmental Stewardship 

sions are often the source of greatest environmental concern within a rural 
community often triggering greater environmental and public scrutiny of an 
individual operation. 

Many of these volatile compounds contribute to observed odors. The 
primary groupings of odorous compounds are listed in Table 1-4. Because of 
the vast number of compounds contributing to an odor observation and the 
variation in the relative importance of individual gases for individual 
situations, attempts to identify a single indicator gas have not generally 
proven successful. In addition, other emissions are associated with livestock 
production. Dust emission from animal housing is gaining greater attention 
due to its health impact upon neighbors and its ability to serve as a carrier of 
odor compounds. Finally, the production of non-odorous gases including 
methane and carbon dioxide is gaining some attention as a potential contributor 
to global warming. 

These compounds originate from a variety of sources. Metabolic 
processes within the gastrointestinal tract of livestock contribute some of 
these compounds. Anaerobic degradation of manure is an additional 
significant contributor of most compounds. 

Anaerobic degradation involves the reduction of complex organic 
compounds to a variety of odorous volatile fatty acids (VFAs) by acid-forming 
bacteria. Methane-forming bacteria convert VFAs to odorless methane and 
carbon dioxide. If these anaerobic processes are in balance, most odorous 
compounds are eliminated. However, under certain conditions in manure 
storage or overloaded anaerobic treatment lagoons, acid-forming and 
methane-forming processes are not in balance, resulting in an accumulation 
of VFAs. In addition, sulfate-reducing bacteria found in anaerobic environments 
convert sulfate to hydrogen sulfide and other sulfur-containing compounds. 
Anaerobic degradation by sulfate-reducing bacteria and an imbalance of acid-
and methane-forming bacteria are significant sources of odorous compounds. 

Environmental Impacts 
Odorous volatile compounds are commonly considered to be an unpleas-

ant or nuisance experience by many neighbors. Neighbors' determination of 
odor nuisance is often related to a number of physical factors (frequency, 
duration, and intensity of odor experience) and social factors (neighbor's past 
experience with agriculture, neighbor's relationship with producer, and ap-
pearance of livestock or poultry operation). Neighbor's odor nuisance issues 
must be taken seriously. These experiences are commonly a critical driving 
force to discontent within a community, opposition to new or expanding 
facilities, and additional scrutiny of potential other environmental issues. 

Table 1-4. Common odorous compounds associated with livestock manure. 
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Lesson 1 
Principles of Environmental Stewardship 

Open lots for livestock production will volatilize roughly half of the N, 
primarily as ammonia. As described previously in the water quality section, 
the primary problems associated with ammonia relate to its deposition on 
land or water. 

Issues of Local Concern 
The previous discussion introduced many potentially negative impacts of 

manure on the environment. Within your local community, it is likely that 
only a few of these potential issues are of critical concern. These high-priority 
issues may result from unique local conditions, a history of environmental 
concerns, and/or public policy and regulatory actions. 

It is important that the producer's future investments of time and re-
sources focus primarily on high-priority local environmental issues. Use the 
following tables to identify those high-priority issues based upon regulations 
(Table 1-5) and local community concerns (Table 1-6). These priorities 
should be considered in your livestock operation's future environmental stew-
ardship efforts. 
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Lesson 1 
Principles of Environmental Stewardship 

Table 1-6. Identification of primary environmental issues of local concern. 

Environmental issue 
ChOkimportahcalOf 

envirorithental,issue locally. Is this issue regulated? 
High Medfurn Low 

Nitrate contamination 
of groundwater 

Water lailels 
Yes No Don't know 

tilroplifaa':ti on from nutrient 
movement to surface water .
Fish kills from discharges 
or spills to surface water 

,Brotection of community 
drinking wath-.;stlkgjies 

Yes Dim t know 

Yes No Don't know 

es Don't know 

Yes No Don't know Other: 

Ail.' Quality-
Odors Yes No Don't know 
Dust 
Ammonia volatilization 
and deposition 

i Yes. Don't know 
Yes No Don't know 

1-lyqropensgjficle es Don'ticipy.,. 
Yes No Don't know Other: 

• 

• 
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Nutrient Management 
for Georgia Agriculture 
Developing a Comprehensive Nutrient Management Plan 

a Te 
- 

Prepared by the Nutrient Management Task Force • Cooperative Extension Service • The University of Georgia College of Agricultural and Environmental Sciences 

What is a Comprehensive 
Nutrient Management Plan? 

A Comprehensive Nutrient Management Plan 
(CNMP) is a strategy for making wise use of plant nutri-
ents to enhance farm profits while protecting water 
resources. It is a plan that looks at every part of your farm-
ing operation and helps you find better ways to use 
manures, fertilizers and other nutrient sources. Successful 
nutrient management requires thorough planning and rec-
ognizes that every farm is different. The type of farming 
you do and the lay of your land will affect your CNMP. 
For example, CNMPs on farms that do not have animals 
will not require as much detail as those that do. The best 
CNMP is one that is matched to the farming operation and 
the needs of the person implementing the plan—the 
Georgia farmer! 

- • .z
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Who is 'Required to Have CNMPs? 
The United States Environmental Protection Agency 

and the United States Department of Agriculture have 
recently released a Unified National Strategy for manag-
ing animal feeding operations. This strategy sets a nation-
al goal for all animal feeding operations to have CNMPs. 
In Georgia, any animal feeding operation that receives a 
permit through the Georgia Environmental Protection 
Division is required to have a CNMP. 

Other producers who are not required to have a permit 
Ware being encouraged to voluntarily adopt CNMPs. Many 

organizations such as the Georgia Poultry Federation and 
the Georgia Pork Producers have established initiatives to 
assist producers to better manage nutrients on the farm. 

What Are the Parts of a Successful CNMP? 

A Comprehensive Nutrient Management Plan looks at 
how nutrients are used and managed throughout the farm. 
It is more than a nutrient management plan that only looks 
at nutrient supply and needs for a particular field. 
Nutrients are brought to the farm through feeds, fertilizers, 
animal manures and other off-farm inputs. These inputs 
are used, and some are recycled by plants and animals on 
the farm. Nutrients leave the farm in harvested crops and 
animal products. These are nutrient outputs. Ideally, nutri-
ent inputs and outputs should be roughly the same. When 
nutrient inputs to the farm greatly exceed nutrient outputs 
from the farm, the risk of nutrient losses to groundwater 
and surface water is greater. When you check nutrient 
inputs against nutrient outputs, you are creating a mass 
balance. This nutrient mass balance is an important part of 
a CNMP and important to understand for your farming 
operation. 

Another important part of a successful CNMP is best 
management practices (BMPs). BMPs, such as soil testing 
and manure analysis, help you select the right nutrient rate 
and application strategy so that crops use nutrients effi-
ciently. This not only reduces nutrient losses and protects 
the environment but also increases farm profitability. 
BMPs may also include managing the farm to reduce soil 
erosion and improve soil tilth through conservation tillage, 
planting cover crops to catch excess nutrients, or using fil-
ter strips and buffers to protect water quality. Preventative 
maintenance, record keeping, mortality management and 
emergency response plans must also be included in a 
CNMP for livestock and poultry operations. 

INPUTS: Feed Fertilizer Legume N Rainfall 

Crop 
Product 

Al\ 

LOSSES: Ammonia volatilization, leaching, 
denitrification, runoff and erosion 

OUTPUTS: 
Animal Products 
Crops 



sis of these prod-
ucts tells you the 
nutrient content so 

ak that you can match 
W this with soil test 

recommendations 
and determine ,
application rates. 
The lab results will 
help you determine how much of the nutrients in the 
manure will be available to your crops. The amount cred-
ited to the nutrient budget should be based on plant avail-
able nutrient levels, which may be substantially different 
from the total nutrient content. The county Extension 
office has information on manure and litter testing. 

• 
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Determining Nutrient Balance 

Balance Between Supply and Need 

Once you have determined both the supply and need of 
nutrients for each of your fields, a critical aspect of CNMPs 
is balancing the two. This can be done in several ways. 
Currently, most 
CNMPs are devel-
oped based on 
nitrogen; however, 
other factors such 
as phosphorus or 
metals could con-
trol how much 
poultry litter or 
manure you can 
put out under cer-
tain conditions. A 
phosphorus index 
is currently being 
developed to help 
producers deter- Fertilizer application rate 
mine when nutri-
ent management based on phosphorus would be advisable. 
If your crop acreage is small relative to the number of ani-
mals, the nutrient balance will also allow you to evaluate 
how much manure or litter you may need to move off your 
farm to avoid over-application of nutrients. 

Can the Nutrient Supply on Your Farm 
Be Managed or Changed? 

After evaluation of the nutrient supply on your farm 
and the nutrient needs of your crops, you may find that the 
balance of nutrients is not ideal. You may have more of 
one or more nutrients (usually phosphorus) than you need. 
Many management practices can change the nutrient bal-
ance. These include: 

• changes in storage practices, 
• adjustments of animal feeds, 
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• modification of treatment methods, and 
• chemical amendments. 
For example, you may be able to reduce nutrient loss-

es in your manure treatment and/or storage system. 
Sometimes reducing nitrogen losses can make manures a 
better-balanced fertilizer for your crops. In addition, ani-
mal diets can sometimes be changed to reduce nutrient 
excretion in their manure. Enzymes can be added to the 
diet to reduce nutrients in the manure. Phytase is a supple-
mental enzyme that allows better use of the phosphorus 
already present in grains, so less phosphorus has to be 
added to the animal's diet. 

Manure Storage 

Manure storage is critical. It effects both the quantity 
and quality of nutrients that will need to be land applied or 
exported from the farm. The storage structures and design 
capacities need to be identified as part of a CNMP. These 
structures also need to be managed to prevent nutrient 
losses and protect water quality. For example, clean water 
should always be diverted from barnyard and manure stor-
age areas to reduce the potential for nutrients reaching 
ground or surface waters. 

Manure Application to Fields 

Manures should be applied near the time that crops 
need nutrients using calibrated spreaders or irrigation 
equipment. Solid or slurry manure should be incorporated 
into the soil 
when appropri-
ate. Incorpora-
tion or mixing 
into the soil 
greatly reduces 
losses of nitro-
gen to the air 
and keeps more 
in the soil where it is needed. This reduces potential odor 
emissions. Slurry manure can also be injected into the soil 
so that incorporation is not required. Accurate records of 
application rates and times are also essential. 
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PERMIT COMPREHENSIVE NUTRIENT MANAGEMENT PLAN 
to 

MEET REGULATORY REQUIREMENTS 

Farm Name: 
Owner: 
Address: 

Telephone No. 

SITE DESCRIPTION 

Directions to Farm (if location map not provided below): 

Farm Description: 
No. and Type of Animals, Type of Buildings, etc. - 

Attach: 
Site Location Map (recommended) 
Soils Map (recommended) 
Farm Map (required with the following items, the NRCS toolkit can provide this) 

Farm property lines 
Land use - cropland, pasture, etc. 
Farm field boundaries with field identification 
Surface water locations including streams, rivers, ponds, ditches, etc. 
Arrows showing direction of stream or water flow 
Well locations 
Regulated Buffers 
Any residences or public gathering areas* 
Sensitive areas that may be buffered* 
North arrow 
Date prepared 
Road names or numbers 
Legend with map symbols 
Bar scale 

*These items optional 



Part A: NUTRIENTS PRODUCED 

• 

• 

• 

This section can be completed using actual data or worksheets. If actual manure generation amounts are 
know and manure analysis has been completed, then this data is preferred. If manure amounts and data 
from analysis are not available, use number of animals with book values for nutrient concentrations and 
storage/handling losses. Worksheets or spreadsheets used for calculations or records and analysis 
should be attached. 

Nutrients Present after Storage and Handling Losses 
Total nitrogen:  lbs 
Total phosphorus as P2O5:  lbs 
Total potassium as K2O:  lbs 

Part B: NITROGEN AVAILABLE FOR LAND APPLICATION 
All inputs on annual basis. 

Total Nitrogen (lbs) from 
Part A 

Availability Coefficient 
(based on app. method) 

Available Nutrients (lbs) 

Lagoon 
wastewater or 
slurry 

Lagoon
Sludge 

Dry Manure 
or Litter 

, 

Comments: 

Application Methods 
Lagoon wastewater or slurry: 

System type: 

Part C: LAND APPLICATION 

Irrigation frequency:  (weekly, monthly, etc) 
Calibration frequency (annually, every 5 years, etc.): 

Lagoon sludge: 
System type: 
Application frequency:  (yearly, every 5 yrs etc) 
Calibration frequency (annually, every 5 years, etc.): 

(Attach Calibration Records if available) 
Dry Manure: 

System type: 
Capacity: 
Application frequency:  (annually, semiannually, etc) 
Calibration frequency (annually, every 5 years, etc.): 

Complete Nutrient On-farm Nutrient Utilization Table and Nutrient Budget sheets for each field. 



• 
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Table C2: Listing of BMP's used on Land Application Fields 
1. Plant sampling/tissue analysis 
2. Manure injection or incorporation 
3. Manure treatments such as alum 
4. Conservation or Reduced Tillage 
5. Contour plantings 
6. Terraces or other water control structures 
7. Critical area plantings/vegetated waterways without manure applications 
8. Upslope Water diversions or downslope ponds or retention structures 
9. Riparian buffers or filter strips around field border 
10. Winter "scavenger" or cover crops (without nutrient application) 
11. Rotational Grazing 

Part D: NUTRIENT BALANCE 

A) Total Manure N Used On-farm lbs. (From Land Application Section) 
B) Total Manure N Generated  lbs. (From Nutrient Available Section) 
C) Difference: (A-B)  lbs. 

Note: If difference is greater than zero, your nutrient balance is complete. If difference is less than zero 
(negative) then excess nitrogen will need to be transported off-farm. These off-farm uses need to be 
documented on off-farm utilization record sheets or through other manure utilization agreements. 

Date Amount Removed from Farm 
Amount Total N (lbs) 

Person or company that 
purchased or removed manure 

Anticipated use 



Part G: EMERGENCY RESPONSE PLAN 

• 

• 

Describe emergency response plan or attach Emergency Response Sheet G1 for operations with just 

solid manure or Emergency Response Sheets 1 and 2 for operations with liquid manure: 

Part H: CLOSURE PLAN 

Closure plan required: Y N 

If required, briefly describe closure plans or attach Closure plan worksheet 



0 
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SUMMARY OF ESSENTIAL INFORMATION 
Environmental Stewardship and Regulations 
Manure can be a benefit or a liability. It can fertilize and build soils or pollute waters and adversely 
impact health. The choices and management that a producer makes determine which it is. 

According to the Environmental Protection Agency, agriculture is the leading source of water quality 
impairments in rivers and streams. Point source discharges of water or waste are those that come from a 
known source such as a ditch or pipe. Non-point source discharges are driven by rainfall and usually 
come from runoff over the land surface. Most agricultural operations and all swine housing and manure 
storage facilities in Georgia are subject to the "No Discharge" standard. This means that there can not be 
any direct point source discharges to waters of the state or nation and that non-point source discharges 
from the land application areas need to be minimized. It is nearly impossible to prevent all non-point 
source pollution as runoff and soil erosion are natural processes that occur on all landscapes. 

Some stewardship principles include no discharge of pollutants, nutrient planning for land application, 
compliance with all regulations, consideration for environmental issues before expansion, and being a 
good neighbor. 

Nitrogen, phosphorus, pathogens, and organic matter are the four primary contaminants that impact water 
quality. Nutrients, such as nitrogen and phosphorus, are essential for plant growth and make manure a 
good fertilizer. When nutrients reach rivers and lakes, they present environmental risks and can cause 
algal blooms, fish kills, and eutrophication. Nitrogen moves with water more easily than phosphorus and 
excess nitrates from nitrogen can cause health problems in animals and people. Pathogens are disease 
causing organisms. Manure can contain many pathogens including E. coli, C. parvum, and giardia. 
These organisms can present serious human health hazards but they usually can not survive long periods 
of time in lagoons or on land surfaces. Animal housing and manure storage should therefore be located 
away from surface water and wells to prevent transfer. 

A CoMprehensive Nutrient Management Plan (CNMP) is a strategy for making wise use of nutrients to 
enhance farm profits and protect water quality. It is an excellent management tool for insuring that 
nutrients from a livestock operation do not impair water quality. CNMP's include several components 
such as maps of your operation, soil and manure analysis, calculations of the nutrients needed on each 
field and the nutrients available in manure resources, a balance for the farm with suggestions for off-farm 
uses if excess nutrients are available, manure storage and handling strategies, BMP's and plans for land 
application, an emergency response plan, a mortality management plan, and some sort of record keeping 
system. CNMP's are living documents. They must be updated regularly and the owner/operator needs to 
understand all components of the plan. 

A CNMP is NOT a fertilizer recommendation for a single field. In the past, nutrient management plans 
were developed to insure that nutrients were not over-applied to a given crop. This is not 
COMPREHENSIVE and does not cover the entire operation. Examples of nutrient inputs to a farm 
include feed, animals, fertilizer, legumes, and irrigation. Outputs can include animals, crops, and manure. 
Ideally, these should be equal but often the inputs far exceed the outputs. This imbalance causes 
problems such a losses to the environmental and elevated soil nutrient levels. 

Strategies for improving the nutrient balance include 1) more efficient use of manure nutrients in crop 
production, 2) changing the livestock feeding program, 3) marketing the manure off the farm, and 4) 
changing the manure treatment method. 

The University of Georgia Cooperative Extension Service, the USDA Natural Resources Conservation 
Service, Certified Crop Advisors, professional engineers, and other private consultants should be able to 
assist producers in developing CNMP's. 
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Maps for Comprehensive Nutrient Management Plans 

Julia W. Gaskin, Biological & Agricultural Engineering Dept., University of Georgia 
Vernon Jones, USDA Natural Resources Conservation Service 

Introduction 

A comprehensive nutrient management plan (CNMP) is a planning tool for making wise use of 
plant nutrients while protecting water resources. The basis of a CNMP is an accurate map of 
your farm. The map or maps will help you identify areas suitable for land application of 
manures and areas that need protection or that may need special management due to 
environmental sensitivity. The maps will also help you evaluate your crop rotation and 
calculate acreage you have available for using animal manures. Although a CNMP evaluates 
the use of all sources of nutrients, this document will focus on preparing maps for the 
management of nutrients from organic sources such as manures. 

• 

• 

Maps for CNMP should be on a known scale and include: 
• 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 sensitive areas 
• any residences or public gathering areas 
• 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? First is the "old-fashioned way". 

You will need: 
• several copies of the Farm Service Agency (FSA) maps of your farm 
• a copy of the•county soil survey map of your farm from Natural Resources 

Conservation Service (NRCS), formerly Soil Conservation Service (SCS) 
• colored pencils 
• a ruler 
• a transparent dot grid or other method to determine acreage 

Use the FSA map as your base map. Remember when maps are photocopied, the scale can 
change. You should use a bar scale to make sure your scale is accurate. Draw a 1-inch line 
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on a piece of paper and place it on the map before it is copied. Then measure the 1-inch line 
on the map copy to make sure it still measures one inch. If it does not, you will have to set up 
a ratio to determine the true scale of the map. An example of how to set up a ratio for a map 
follows. The original scale is 1 inch = 660 feet, and on the copy the 1-inch line measures 1.2 
inches. The ratio looks like this: 1 in/1.2 in = 660 ft/ x ft. 
You solve the ratio like this: 

1x = 1.2(660) 
x = 792 feet 

The new scale is 1 inch = 792 feet. 

Because the FSA maps are aerial photographs, they will show land use and many surface 
water features, as well as roads with road names or numbers. It should show your property 
lines and field boundary lines. Your fields should be identified with a unique name or number 
and the acreage of each field shown. A sample map is shown in Figure 1. Review the map to 
make sure nothing has changed. If property lines or field lines have changed, make changes 
on the FSA map in black pencil. 
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• 

• 
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LEGEND: 
--- Properly Boundary 

• Field Boundary 
21 Field Identifier 
W Wetland 

1 inch 

Scale: 1 Inch = 900 ft 

Figure 1. Sample of a base map from the Farm Service Agency 
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Take out the copy of the county soil survey map with your farm on it. Figure 2 shows the 

corresponding soils map for Figure 1. Locate your farm on the map. The soil survey map is 

NOT the same scale as the FSA map, but you should be able to use features such as roads, 

rivers, fields, etc to locate your property boundaries. The soils map will have streams marked 

on it in this symbol ---- or this symbol -- • --. Use these markings, with your knowledge 

of your farm, to determine where streams are on the FSA map. 
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LEGEND: 

NONIFINNINO.S.".". Stream 

MG E2 Soil Map Unit 

1 NCH 

Scale: 1 INCH = 733 FT, 

Figure 2. Corresponding soils map for Figure 1. 

Using the symbols above or a solid blue line, mark the streams on the FSA map in blue pencil. 
Add arrows to the stream symbol to show the direction of stream flow. Outline other surface 
waterbodies such as ponds, rivers, and wetlands in blue. Your FSA map may already have 
wetlands marked on it. If it doesn't and you are unsure about whether an area on your farm is 
a wetland, contact the NRCS for a wetland determination. Finally, mark any wellhead locations 
in.blue. Figure 3 shows the base FSA map with the water symbols added. 

3 



4. 

• 

I 

ti

a ,„. 

fi 

bay 
arif. 

LEGEND: 
• Wellhead 
- Stream 
in Pond 
21 Field Identifier 

Property Boundary 

3-v- Wetland 

- - • Field Boundary 

1 Inch 

Scale: 
1 inch =900 ft. 

Figure 3. The FSA base map with water symbols added. 

Suitable Areas - Site suitability for manure application is largely determined by the soils and 
topography, although you may want to consider 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. You should avoid: 

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

You should also be careful about irrigation with manure wastewater on deep sandy soils. 
Water moves very rapidly through these soils and they have a limited ability to hold nutrients. 

You probably have a good idea where these types of soils occur on your farm, but you can ' 
obtain this soils information from the county soil survey. Your soils map will have symbols on 
it that indicates the type of soils you have. Look up the symbol in the Soil Legend to get the • 
name of the soil and the range of slopes associated with that map unit. Then go to the Soil 
and Water Feature Table, where you can look up the water table depth and depth to bedrock 
for that map unit. Remember the county soil survey is on a large scale and maps the dominant 
soils on the site. This means that soils other than the one mapped can and most likely will 
exist in a given field. If you have questions about whether the soils on your farm have the 
above characteristics, contact the NRCS. 

If you have fields or parts of fields that have the characteristics listed above, you may need to 
exclude them from manure or wastewater application. Mark these areas on your base map. 
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You should discuss these areas with NRCS or county extension personnel to determine if the 
need to be permanently excluded from your land application program or if they can be used 
seasonally or with special management. 

You should keep the soils information you have developed with your CNMP. The information 
may prove useful if the CNMP needs to modified. 

Buffering Sensitive Areas Sensitive areas are things such as wellheads, streams, or 
wetlands that are sensitive to nutrient inputs. Buffers around wellheads will reduce the 
potential for groundwater contamination due to nutrients from manures, fertilizers or pesticides. 
Table gives the distances required by law that you need to have separating wellheads from 
various potential contaminants. Table 2 gives recommendations for separation distances from 
potential contaminants. 

Table 1. Minimum distances between wells and potential contaminants 
based on the Georgia Well Standards Act of 1985. 

Distance from Well 
(feet) 

Potential Contamination 
Source 

10 Sewer, line 

50 Septic tank 

100 septic tank absorption field 

150 Cesspool or Seepage pit 

100 Animal or fowl enclosure 

Table 2. Recommended separation distances from various 
potential contaminants.* 

Distance from Well 
(feet) 

Potential Contamination 
Source 

150 Waste lagoon 

50 Dead animal burial pits 

100 Pesticide storage, mixing & 
loading facilties 

100 Fertilizer storage 

500 
_ 

Petroleum tanks 

250 
_ 

Manure or chemical 
application 

*Tyson, A. 1996.Improving Drinking Water Well Condition. 
Georgia Farm*A*Syst, Cooperative Extension Service Bulletin 1152-3. 

Buffers around streams, rivers, ponds and wetlands reduce the chance these surface waters 
will become overloaded with nutrients. Most fresh waterbodies in Georgia are particularly 
sensitive to phosphorus. Phosphorus in runoff or in water moving through the soil into the 
surface water can cause excessive algae growth that creates problems for recreation and 
other uses. Table 3 gives some general guidelines for buffer widths. Effective buffers are 
highly site specific and depend on land use, slope, and vegetation. You should review any 
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proposed buffers with NRCS or county extension personnel. Governmental rules and 
regulations may require specific buffer widths and these take precedence over any 
recommended buffer widths. 

Table 2. Guidelines for surface water buffers. Animal manures should 
not be applied within these buffers. Fertilizers should be used carefully. 

Distance from Surface . 
Waterbody * 

Feature 

At least 50 feet Ponds, sinkholes, wetlands 

At least 90 feet if buffer 
slope is less than15% 

Streams, rivers 

At least 120 feet if buffer 
slope is greater than 15% 

Streams, rivers 

At least 35 feet Ditches 
* Gaskin, J. and G. Harris, 1999. Nutrient Management arm yst 
University of Georgia,Cooperative Extension Service Bulletin 1152-16 

Calculating Acreage - Now that you have determined the buffers needed around these 
sensitive areas, you need to mark them on your FSA map, determine the acreage and subtract 
the acreage from the total acreage of the field. Make sure you know the correct scale for your 
FSA map. First measure the correct buffer distance with your ruler and outline the buffer area 
in green pencil (Figure 4). You may want to shade or otherwise mark the buffer area. 
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Figure 4. The FSA base map with buffers added. This map has 
all the information needed for a CNMP. 
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Now calculate the acreage in each field that is not useable for manure application due to the 

buffers, sensitive areas or unsuitable areas. Buffer areas can be calculated using a 

planimeter, measuring the area with a ruler, or a dot grid. A dot grid is a transparent piece of 

paper with a known number of dots per square inch. Place the dot grid over the buffer area 

and count the number of dots within the buffer. If a dots fall on the buffer line, include every 

other dots in your count for the buffer area. Divide the total number of dots by the number of 

dots per square inch to get the square inches of land in the buffer. Now find the scale of your 

map. Multiply the number of feet per inch by itself to get square feet per square inch. Then 

multiply the number of square inches from your dot grid by the square feet for your base map, 

convert to acres, and you're done. The example below may help you remember this 

procedure. 

Find Field 21 on Figure 4. This field has buffers drawn around public roads, the property 

boundary and along a wetland area. The buffer along the public road is 150 feet, and those 

around streams, wetlands and the pond are 100 feet. Using a dot grid with 40 dots per square 

inch, we counted 19 dots within the buffer area. We divided the 19 dots by 40 dots per square 

inch to get 0.48 square inches. Our map in Figure 4 has a scale of 1 inch = 900 feet, which is 

equivalent to 810,000 square feet per square inch. Dividing 810,000 by 43,560 square feet, 

we get 19 acres per square inch. If we multiply 0.48 square inches by 19 acres per square 

inch, we find we have 9.1 acres in buffers. We have to subtract this 9.1 acres from the total 

field acreage of 119.8 acres to get the number of "spreadable" acres. Remember to subtract 

all the buffer areas or other areas unsuitable for manure application from the field acreage, so 

you have an good idea about how much land is available for use. 

You may also want to limit your use of manures in areas close to houses or public gathering 

places, if there is a potential for odor complaints. These areas should also be marked on, your 

map, and subtracted from your useable land acres. Note Fields 16 and 17 in Figure 4. These 

fields border a busy public road. If a 150 -foot buffers is used to reduce possibility of 
complaints, the useable area in the fields is too small to use. So these fields will not be 
included in the land to be used for manure application. 

Computer Generated Maps 

NRCS Toolkit - A second way to acquire the map information needed for a CNMP is to use 
the NRCS Toolkit USDA Service Center Offices are equipped with computers and technology 

that can generate a similar map for you. A conservationist can come to your farm, and use an 

electronic aerial photo of the farm with the FSA property lines and field lines. You can work 
with the conservationist to add streams, as well as other water bodies, and locate buffers. This 
technology is in place in several district offices and should be available throughout the state in 
the near future. To read more about the NRCS Toolkit go to 
http://www.ga.nrcs.usda,govigaigapasfindex.html. 

Figures 5, 6, and Tare examples of computer generated maps. Figure 5 is an electronic aerial 
photo with the farm boundaries (black line), field boundaries (red line), 150 foot setback 
around the property line (green line), 100-foot buffer around surface water and wetlands (light 
violet) well (small circle), streams and pond (blue) overlain on the photo. Figure 6 is the 
electronic version of a USGS topographic map with the same information as Figure 5 on it. 
Figure 7 is the base map (Figure 5) with electronic topographic information overlain. The 
computer will calculate the area of the fields, buffers and any other area that is desired. As 
more soil surveys are digitized, the soil map will be available for overlaying on the base aerial 
photo. 
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The maps labeled "Jon Doe" (Figure 8) and "Nutrient Mgt. Plan Map" (Figure 9)are examples of 
actual maps from nutrient management plans prepared using the NRCS Toolkit. Having the 
electronic maps permits revision or update with minimal time and effort. These maps show the 
basics for nutrient management plans. They include the property boundaries, field numbers, 
size and boundaries, the lagoon or holding pond, sensitive areas and buffering, setbacks 
required by the EPD rules, and SCALE. Please note that on the Jon Doe map (Figure 8) the 
150-foot setback from the property line is continuous around the farm. This 150-foot setback 
could be placed only on fields that are going to be used for manure application similar to 
Figure 4 and Figure 5. 

Online Maps - The Georgia Spatial Data Infrastructure web site has electronic maps of the 
state of Georgia. The intemet (URL) address is: http://gis.state.ga.us✓.  These can also be 
used to make the base map for your CNMP. To locate the maps, click on the button labeled 
'Clearinghouse'. Now click on the button labeled 'Online maps'. There are many choices of 
maps available on this page. The button labeled 'orthophotography viewer' contains the 1993 
aerial photographs. Click on the Georgia map as close as possible to where your farm is 
located. You will be able to move around on the aerial photographs and locate your farm. You 
can then print out the aerial photograph or save it electronically. After you have obtained the 
aerial photograph of your farm, you can hand draw the property boundaries, streams , fields, 
etc. or use computer software to add the needed features. 

Summary 

You have now developed the basis for your CNMP. 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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Figure 5. Electronic aerial photo used as a base map for a CNMP. 

8 



• 

• 

USDA 

Wetland 

tb 

GIS Map 2 

660 0 660 1320 Feet 

USDA 

• 

• 

rty • ebrg i a 
• 341 !nil 

112 
11

En Planned Land Unita 
DBE Buffer_Water_100 

Buffer 160 
t3 wall_head 

Pond 
Fenn 
Wetland 

Figure 6. Electronic topographic map. 

GIS Map 3 

• ,444., ,rO,...,....-.4.,. `- . '..:...."—":; ',.; ,....zt,,f .. el ,„,--- -,-,,,— ., .-•....l,,,...$"'" ,,.. 4:-'c.--')'s 
,, 

r 4.--... - -'-' -,'• --,;:. 

)..4e 
:..7,....)---

..., "-",..•.- --,,, 
-....."." ' . ,,,:;•'r,

I 0 
%. 

. ..?)'. 
- S. /""'"' 

II -7, ‘.1"--  • '. 

- V 

(n 

a ..  ..   - 

- ----, I -, • .41:# . _;;;,,,,0-1 „,./ . , , „ .4-
-.... - . - 

-.t 
--:' (0;,,,-:-:-' , iltit 

—,. - • • - 

......44.,/ .• .• ,-:-.-- -7 .,....,....„,
• ,., --- .. • ,.. ..„ ,\.•-.. -,...., ......,.. .• ..,/ 

*‘-->"'"------':1- i., •••••---,-2,-,„'Nyr....., 
..,-",-- --- . - -- -..,,....,:k

660 0 660 1320 Feet 

c:3 Planned Land Units 
Buller_Water_i 00 
Buller 150 

® weLhead 
Pond 
Fenn 

um Wetland 

Figure 7. Electronic base map with topographic features overlain. 

9 



• 

• 

Ildsr Croak SWCD 
Approx. Acres: 

OLOO12000 
Jon Doe Milan Undo Center 

USOMIRCS 
Wrnon Jane, 

ti

• Fir 

0.0 

Qw 

• %•••••• 

900 0 900 
N 

1800 Feet 

Figure 8. Example of CNMP map. 
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Figure 9. Example of CNMP map. 
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SOIL AND MANURE SAMPLING AND ANALYSIS 
by 

Paul Vendrell, Parshall Bush, and David Kissel 

Acknowledgements: This training lesson was modified and adapted in part from the materials 
prepared for Lesson 34 from the Livestock and Poultry Environmental Stewardship Curriculum 
Project by Karl Shaffer) and Ron Sheffield) and other material prepared by Owen Plank2 and 
Wayne Jordan3. 

OUTLINE 
I. Introduction 
II. Manure Testing

A. Manure Sample Collection 
1. Liquid manure 

a. Lagoon effluent 
b. Liquid slurry 
c. Lagoon sludge 

2. Solid manure 
a. Stockpiled manure or litter 
b. Surface-scraped manure 
c. Composted manure 
d. In-house litter 

B. Test to Request 
1. Basic UGA manure test package 
2. Additional test on liquid manure for CNMP 

C. Manure Report 
III. Soil Testing 

A. Soil Sample Collection 
1. When 
2. Where 
3. How 

B. Soil Test Parameters 
C. Soil Test Report 

1 Shafer, K. and R. Sheffield, 2000, Lesson 34, Land application records and sampling, 
USDA/EPA National Curriculum Project, 
http://www.mwpshq.org/curriculum_project/cunproj.htm . 

2 Plank, C. 0., 2000, Soil testing, Leaflet 99,Cooperative Extension Service Publication, 
University of Georgia, College of Agriculture and Environmental Sciences, 
http://www.ces.uga.edu/pubcd/L99.htm . 

3 Jordon, C. W., 2000, Soil and manure sampling and analysis, Unpublished information, 
Agricultural and Environmental Services Laboratories, University of Georgia, Cooperative 
Extension Service, College of Agriculture and Environmental Sciences. 
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MANURE TESTING 

Manures can be quite variable in nutrient content. This variability may be due to 

different animal species, feed composition, bedding material, storage and handling as well as 

other factors. Testing at or near the time of application tells you the fertilizer value to make 

decisions about rates to apply. Some livestock producers are faced with nutrient management 

regulations that require manure testing. Also, if buying or selling litter/manure for fertilizer use, 

testing will help both buyer and seller establish the fertilizer value. 

Manure Sample Collection 

According to the Georgia Environmental Protection Division (EPD) "Swine Feeding 

Operation Permit Requirements", lagoon effluent is to be sampled semiannually. Preferably, the 

sample should be taken as near the application time as possible prior to the manure application. 

However, if it is urgent to pump down a full lagoon or storage pond, you should not wait until 

you can sample and obtain the results. You should sample the day of irrigation. The results can 

later be used to determine the nutrients applied to the fields and identify the need for additional 

nutrients to complete crop production. 

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. Nitrogen (N) is the nutrient that is the most likely to be affected. The frequency for 

testing your manure will depend upon several factors, but, as noted above, lagoon effluent needs 

to be tested at least semiannually. The type of manure and overall management system will also 

be factors. Animal producers using lagoon manure storage systems should sample every time 

that the liquid or slurry will be pumped and applied to the land. Proper sampling is the key to 

reliable manure analysis. Although laboratory procedures are accurate, they have little value if 

the sample fails to represent the manure product. Manure samples submitted to a laboratory 

should represent the average composition of the material that will be applied to the field. 

Reliable samples typically consist of material collected from a number of locations. Precise 

sampling methods vary according to the type of manure. The laboratory, County Extension 

Agent, or crop consultant should have specific instructions on sampling. 
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pipe into the pit with ball plug open, pull up the ball plug (or press your thumb over the end to 

form an air lock), and remove the pipe from the manure, releasing the air lock to deposit the 

manure into the plastic container. 

Wooden pole (10 feet) 

Plastic container 
(5 gallons) 

Plastic cup 

Figure 1. Liquid manure sampling device 
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Clean-out dowel 
(1-inch diameter 

PVC pipe) 

PVC pipe 
(2-inch diameter, 6 feet long) 

Plastic container 
(5 gallons) 

Rubber ball 
(21/2 -inch diameter) 

Figure 3. Composite sampling device 

Lagoon sludge: Representative samples of lagoon sludge are more difficult to obtain than 

samples with lower solid contents. Two common methods are used. One method requires 

lagoon pump-down to the sludge layers. Then, during sludge agitation, a liquid or slurry type of 

sample described above may be collected. The other method requires insertion of a probe into 

the lagoon to the bottom to obtain a column of material. A "sludge-judge" is a device commonly 

used for this type of sampling. The sludge component of this column is then released into a 

clean plastic bucket, and several (12-20) other sampling points around the lagoon are likewise 

collected to obtain a composite, representative sample. This procedure must be performed with a 

boat or mobile floating dock. 

For analysis, most laboratories require at least 1 pint of material in a plastic container. 

The sample should not be rinsed into the container because doing so dilutes the mixture and 

distorts nutrient evaluations. However, if water is typically added to the manure prior to land 

application, a proportionate quantity of water should be added to the sample. 
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Stockpiled manure or litter: Ideally, stockpiled manure and litter should be stored under 

cover on an impervious surface. The weathered exterior of uncovered waste may not accurately 

represent the majority of the material. Rainfall generally moves water-soluble nutrients down 

into the pile. If an unprotected stockpile is used over an extended period, it should be sampled 

before each application. 

Stockpiled manure should be sampled at a depth of at least 18 inches at six or more 

locations. The collected material should be combined in a plastic container and mixed 

thoroughly. The one-quart laboratory sample should be taken from this mixture, placed in a 

plastic bag, sealed, and shipped to the laboratory for analysis. If the sample cannot be shipped 

within one day of sampling, it should be refrigerated. 

Surface-scraped manure: Surface-scraped and piled materials should be treated like 

stockpiled manure. Follow the same procedures for taking samples. Ideally, surface-scraped 

materials should be protected from the weather unless they are used immediately. 

Composted manure: Ideally, composted manure should be stored under cover on an 

impervious surface. Although nutrients are somewhat stabilized in these materials, some 

nutrients can leach out during rains. When compost is left unprotected, samples should be 

submitted to the laboratory each time the material is applied. Sampling procedures are the same 

as those described for stockpiled waste. 

In-house Litter: Litter in the poultry house can vary considerably depending on location 

within the house. Litter around watering systems, feeders, and brooders should be sampled 

proportionate to the entire house floor. Special attention should be given to sampling in-house 

litter by making every effort to representatively sample the entire volume of litter that will be 

cleaned out and land applied. Collect at least 10 to 12 one-pint samples throughout the house 

and combine these samples into a plastic bucket. Take care to sample the entire depth of litter 

without including soil from the house floor. After thoroughly mixing the individual samples in 

the bucket, place approximately one quart of this mixture into a plastic bag or plastic wide-mouth 

jar. 

Manure Tests to Request 

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 (UGA) 
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Name: 

SOIL, PLANT, AND WATER LABORATORY 
The University of Georgia MO College Station Road 
College of Agricultural and Environmental Sciences 
C-ooperarive Extension Service 

ANIMAL WASTE 
SUBMISSION FORM FOR LAND APPLICATION 

Pkase Note - Retain a copy of this forgo for polar nit*. Sabitlit one copy per sample. 

malting address:  

City$tate,rap:  

Phone e:  

Sample 4:  

County: 

Date Received:  

Cheek kind and f,'..undition 

!Chid Condition 

Lit itR A Broiler E Fresh/Stackbouse 

li Layer F Deep Soaked 

C Breeder G Composted 

D Pullet D Other 

MANURE Dairy 

.1 Swine 

K Beef 

L Horse 

lel Other 

N Slurry 

O Solid 

P Composted 

LAGOON Q Swine  S Layer 

Dairy  T Other 

TEST REQUESTED (Cheek all that apply and consult schedule for Ices): 

Application Method: 

(Cheek One) 

Broadcast Straw 

Ilroadeast Inctimorated 

Soil Infected 

Irrigation applied 

Other 

Total Minerals: (Includes: haat Ejeldehl nitrogen (excluding nitrate nitrogai),phovhorusporassium. 

cileittrnsmagnesium.Snifur,utanstanese,ironahuninum,boroneopper,zine,sodium) 

Total Kjeldahl Nitrogen only 

(excluding nitrate nitrogen) 

Ammonium Nitrogen_ 
itAlt***************ItIttitInit*********Int****Ilrint*****Intle*********IhraldrA -********************Int***Irfratit**********1 ,

Nitrate Nitrogen  

(import= for Is.go=) 

Moisture or Solids Other 

Date Received: 

Payment Received: 

Moisture 

FOR LAB I1SE ONLY 

Date Returned: 

Invoice #: 

NOr N Total Nitrogen: Other 

Figure 5. The UGA "Animal Waste Submission Form for Land Application" 
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Manure Report 

The UGA Ag and Environmental Services Laboratories reports results for solid 

manures in both percentages and pounds of nutrients per ton on an "as received" basis since this 

is how you will be applying the material. Liquid sample results are reported as parts per million 

(ppm) and converted into both pounds per 1,000 gallons and pounds per acre inch of application 

for your convenience in determining rates (Figure 7). The phosphorus and potassium are 

reported in the fertilizer basis as P2O5 and K2O respectively. Other laboratories may report their 

results differently. If a lab reports phosphorus and potassium as elemental P or K, you must 

convert them into the fertilizer basis of P2O5 or K2O. This can be done with the following 

conversions: 

P multiplied by 2.29 = P2O5

K multiplied by1.20 = K2O 

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. 

This information, combined with the soil test report and other information, is necessary to 

develop a CNMP. 
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SOIL TESTING 

Presently, manure application rates are based on nitrogen requirement of a crop or forage 

and according to a CNMP, sufficient animal waste can be applied to satisfy that need. In the 

southern United States, soil test nitrogen does not accurately predict the response of crops and 

forages to residual soil nitrogen; consequently, soil nitrogen is not measured. In Georgia, 

nitrogen fertilizer recommendations are based on long-term experiments conducted to determine 

the rates of N fertilizers needed for specific crops. In a CNMP, the rate of animal waste applied 

is based on nitrogen requirements. Therefore, why do soil testing if nitrogen is the regulating 

nutrient? Crop yield and nitrogen uptake will increase when other nutrient deficiencies are 

corrected, such as low pH, other macronutrients, or micronutrients. Nitrogen fertilizer 

recommendations are made on the assumption that all other nutrients are at optimum levels and 

soil testing is the way to detect nutrient deficiencies other that nitrogen. Another reason for soil 

testing is that repeated manure applications can lead to over applications of nutrients, especially 

phosphorus (P). Soil testing can track the build-up of P and assist with management decisions to 

utilize this high phosphorus animal waste on soils with lower soil test P. 

Soil Sample Collection 

When: Soils should be tested annually. Fall is a good time to take samples, but samples 

can be taken at any time of the year. To make good comparisons from year to year it is important 

to sample at approximately the same time each year. 

Where: There can be considerable variation in nutrient and pH levels within a field. For 

most accurate results the sample must be representative of the field or area from which it is 

collected. Areas within a field that have obviously different soil type, drainage, crop growth, or 

slope characteristics should be sampled separately. Figure 8 illustrates the recommended zigzag 

pattern for soil core collection and the logic behind collecting separate samples due to changing 

field conditions. Figure 9 illustrates an example of taking separate soil samples based on 

topography and differing management practices. Avoid areas where fertilizer or lime has been 

spilled or stockpiled as well as areas around old house or barn locations. 
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How: The depth of sampling depends on management practices. From plowed fields take 

the sample to 6 inches or to plow depth. No-till fields or pastures should be sampled to 4-inches 

depth (Figure 10). From each area to be sampled take 10 to 20 cores at random, place in clean, 

plastic container and thoroughly mix. Remove about a pint of the composite soil for submission 

to the laboratory. Be sure to clearly mark each sample so that you know which field and area of 

field it represents. 

For submission to the UGA Agricultural and Environmental Services Laboratories, 

contact the local County Extension Agent for more information on soil sampling, submission 

forms, and sample bags. Private laboratories can also provide information on these topics and 

the services offered. 

Plow 
Depth 

10.74 
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XXX r. 4.. • r NXXIVAMY.T. . y 

Limmavor "tammini 
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  Lawns, gardens, pastures 
Plowed fields and no-till fields 

Figure 10. Soil sampling depths for plowed fields (6 inches or plow depth) and no-till or 

pastures (4 inches) 

Soil Test Parameters 

The routine soil test conducted by the UGA Ag and Environmental Services Laboratories 

include: 

• phosphorus (P), 



the fertilizer source it is essential to also know the nutrient content of the manure so appropriate 

rates can be applied. 

a 



(ft The University of Georgia 
College of Agricultural and Environmental Sciences 
Cooperative Extension &take 

1783 

• 

• 

Sample ID 
Grower Inkinnarron 
CliPm. Italia Doe 

123 McIntosh Street 
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Figure 12. The UGA soil test report and fertilizer recommendations for peanuts 
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Assessment of the Nutrient Supply on Livestock and Poultry Farms 
G. Larry Newton, Animal & Dairy Science Department 

Introduction 

A manure utilization plan is a plan that addresses manure production and how manure nutrients are 
utilized on the farm . Typically, the manure is used as a nutrient and organic matter source in a 
cropping system. However, there are other possible end uses of manure. The plan must describe all 
manure nutrients and the ultimate end use of all manure (crops, local landowners, composted and 
bagged, re-feeding blends, incineration, etc.). Manure nutrients must be tracked because livestock 
and poultry use only a small portion of the nutrients fed to them to produce meat, milk, and eggs. 
The remaining nutrients are excreted in the urine and feces. Depending on the species of livestock, 
about 70% to 80% of the nitrogen (N), 60% to 85% of the phosphorus (P), and 80% to 90% of the 
potassium (K) is returned in the manure. 

Manure utilization planning is a two-part process. The first component can be termed strategic 
planning, because it focuses on average manure generation volumes, manure storage times, and 
average manure nutrient contents to develop a general cropping plan and to estimate the number of 
acres needed to properly land apply the manure. The second component can be referred to as the 
annual plan. The annual plan refers to the actual implementation of the strategic plan. It covers such 
things as how many acres of which crops will be grown during the year, the planned times for 
manure applications, results from periodic soil tests and manure analyses, and records of manure 
applications and crop yields. Once manure begins to be produced on the farm, the manure utilization 
plan must be implemented. A manure utilization plan requires careful attention to make it work 
properly. The farm owner or manager will need to understand how to use the information in the plan, 
along with monitoring information and equipment calibration to make the plan work. Accurate 
crediting of manure nutrients within a total crop nutrient program is fundamental to utilizing manure 
as a resource. 

Components of a Manure Utilization Plan 

Manure utilization plans can vary a great deal in the components and the way in which they are 
organized. However written, all plans should address the following basic components: 

1) Manure generation and other sources of nutrients (can be referred to as Sources) 
2) Manure nutrient availability (can also include Placement and Timing) 
3) Crop selection and crop nutrient requirements (can be referred to as Amounts or Needs) 
4) Best management practices (BMPs) 
5) Summary of laws, rules, and regulations that must be followed. 

While the first three components must be considered together to ensure that the manure nutrients 
generated on the farm are applied in harmony with crop needs and soil characteristics, this lesson 
will concentrate on the first component, nutrient sources and quantities. 

Manure utilization plans may be written for one primary nutrient (often nitrogen) or several plant 
nutrients. Generally, two major plant nutrients (nitrogen and phosphorus) are the ones targeted in 
manure utilization plans because they are required in relatively large quantities for plant growth, and 
if mismanaged are likely to have the most adverse affect on the environment. Other nutrients, 
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system is used. When lagoons are used, much of the P may accumulate in sludge on the bottom, 
where it is usually not available for the annual cropping plan. In those cases, the difference between 
the estimated P excretion and the amount of P calculated from manure volumes and concentrations 
pumped from a lagoon is likely to be present in the sludge, and it will have to be managed when the 
lagoon is emptied. 

Other nutrient sources 
When developing manure utilization plans, all sources of nutrients on the farm need to be 
considered. Sources of nutrients include nutrients already in the soil, commercial fertilizers, crop 
residues, and other manure or by-product applications. To account for these nutrients, manure and 
soil analysis should be used. Examples of other sources would include legumes and crop residues 
which can leave plant-available nitrogen (PAN, discussed in another lesson) for the following crop. 
Manure and soil sampling and analysis will be covered in other lessons. When planning manure 
applications, the producer should account for all nutrient sources when determining manure 
application rates to fields. 

What Are the Amounts of Manure Nutrients Produced on a Farm. 

The nutrient value of manure can vary from farm to farm and from time to time on the same farm. 
Factors that affect the nutrient levels include: 

The lean growth potential or other production characteristics of the animals. 
The animal diets fed (ration composition). 
The amounts of feed wastage. 
Time of year (season, temperatures). 
The handling and treatment of the manure between animal excretion and land application. 
Length of time manure is in a storage structure and/or the level of sludge buildup. 
The timing of land application and the method used. 

On a per unit of body weight basis, animals with greater lean gain, or other product production 
potential will require greater protein intakes and will excrete larger amounts of N than less 
productive animals. However, on a per pound of lean growth (or unit of other product), their 
excretion of N may be no more, and usually less, than that of animals with lower potential. Manure 
nutrient excretion can be minimized by feeding animals according to their needs at any given time. 
In addition to balancing diets with needs, the availability or digestibility of the feed nutrients will 
affect excretion. These concepts will be covered in more detail in another lesson. 

Feed wastage can be a significant contribution to waste nutrients in some cases. For example, if 
properly adjusted, most modem swine feeders are capable of limiting feed wastage to 5% or less 
(and others, especially some wet/dry feeders, to 1%), while some older feeders allowed feed wastage 
as high as 20%, which can be especially important in slotted floor housing. A 20% feed wastage can 
result in an increase of 30% or more in the manure N and P. Pelleting or crumbling feed also 
generally reduces feed wastage and reduces separation of nutrients during handling, contributing to 
improved animal feed efficiency. Season differences in manure nutrient excretion are related to the 
increased feed intake, decreased water intake associated with cold conditions and the decreased feed 
intake, increased water intake associated with hot environments. These fluctuations can be 
minimized by formulating diets to counteract part of these effects. Manure nutrient losses related 
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Figure 1. 
Some 

Changes in 
Pigs Over 
the Past 30 

Years 

Mid to Late Mid to Late Late 1990's 
1960's 1980's 

Market Wt (lb) 

ibilb body wt/yr 

210 225 255 

N Excretion 0.164 0.153 ? 

P Excretion 0.125 0.134 ? 

to 1960's levels, or lower. Since it is difficult and cumbersome to have tables which list estimated 
excretion factors for a large number of animal and feeding alternatives and provide space for 
calculations, a computer aided excretion estimator has been developed which should provide 
improved nutrient excretion estimates compared to those derived from Table 1. This program will 
be available at training sessions, and after testing and further review, at County Extension Offices 
and on the Web. In addition, a number of other manure nutrient calculating programs and models 
are available. A good place to start looking for other manure software is the UGA AWARE web 
page (www.bae.uga/outreach/aware/). Other animal and farm management models are also available 
which calculate estimated nutrient excretion, and some ration balancing programs are also useful 
when using the nutrient balance method of estimating nutrient excretion. 

Calculating Manure Nutrient Excretion using Nutrient Balance Estimates. 

Tables 2a, b, and c illustrate the procedures for calculating manure nutrient excretion estimates using 
nutrient balance procedures. It has been shown that calculating manure nutrients by subtracting the 
nutrient content of the animals or animal products moved off the farm from the feed nutrients fed 
to the animals generally provides a more accurate estimate of nutrient excretion than does the use 
of standard excretion estimates. Table 2a list the factors which are used to convert feed protein, 
phosphorus, and potassium to amounts of N, P2O5, and K2O and the average composition values of 
whole animals and products necessary to convert animal live weights and products to amounts of 
N, P2O5, and K2O. 

Table 2b contains an example calculation for a swine finishing farm marketing 6,000 pigs per year. 
In that example it was assumed that the feeds were purchased and that only two diets were fed, in 
order to make the example shorter and simpler. Any number of diets could be included, or if diets 
are mixed on-farm, it is usually simpler to calculate from ingredients. In that case, the total quantity 
of corn, soybean meal, other protein supplements (milk by-products in nursery diets, amino acids, 
etc.), and phosphorus supplements would be entered on a separate line for each. Purchased animals 
moving onto the farm would complete the nutrient inputs. Nutrient outputs from the swine operation 
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calculator mentioned above includes calculations for nutrient losses during treatment and storage, 
but does not include separating lagoon P between sludge and effluent, since it will likely vary from 
farm to farm, depending upon effluent removal practices. If lagoons are not agitated and only 
effluent is removed, P2O5 calculations from the computer calculation should be factored as in Table 
5. In addition, the computer estimate will provide a ranges for N losses. If the treatment and storage 
time are relatively short (90 days or less) the N values will likely be near the larger amount, whereas 
if manure is applied only once per year, the N value will likely be nearer the lower value. 

Calculating Manure Nutrients from Measured Quantities and Sample Analyses. 

If amounts of manure handled on the farm each year are known, plus there are manure nutrient 
analyses, calculation of manure nutrients available for use as fertilizer can be calculated in a•straight 
forward manner. For farms that handle slurry and dry manures, the manure quantity may be 
estimated from the number of loads handled during a typical clean-out operation along with the 
number of clean-outs per year. For operations that use a liquid manure management option such as 
flush floors and lagoons, the volume of manure generated is more difficult to determine. Liquid 
system manure generation can be estimated if good records on irrigation applications (from a meter, 
pump capacity X run times, or rain gauges in the field) are maintained. These quantities will need 
to be multiplied by concentration values obtained from samples submitted to a laboratory, in order 
to obtain total yearly nutrient estimates. Manure sampling procedures are covered in another lesson. 
In some cases there may be a need or desire to estimate micronutrient (such as copper or zinc) 
production and land application. Manure sampling and analysis is a logical way of obtaining those 
values. Table 6a and b are provided for making manure nutrient calculations from measured 
quantities and nutrient concentrations. If the concentration of nutrients in manure from the animals 
varies with the time of year, an average composition should be used or calculate an amount for each 
clean out by season of the year and add them for a yearly total, or develop seasonal land application 
plans. Table 6a contains an example to illustrate how the calculations are made and Table 6b is a 
blank table for additional calculations. 

If there is a good handle on manure generation and manure composition, this is likely the most 
accurate estimate of manure nutrients available for use as crop fertilizer. This estimate will include 
animal effects, diet effects, feed wastage effects, and, most importantly, treatment and storage losses. 
It should be a goal of the plan to arrive at this point, in order to more accurately manage nutrients 
on the farm. However, if the farm uses lagoons, one of the first two methods should also be used 
in order to estimate the quantity of P2O5 accumulating in lagoon sludge, that will have to be managed 
at some point in time. 

Results from either method of manure nutrient estimation may be used for planning purposes 
(strategic plan). As records of manure quantities are developed and manure samples are submitted 
to a laboratory to determine the actual nutrient content, the plan will be updated and modified to 
reflect these more accurate estimates. Where manure analyses and quantities are available, they 
should be used to develop the initial manure utilization plans and application rates. 

Other Nutrient Sources 

Note that Table 6 includes a line (6) used to enter other on-farm nutrient sources. This could be 
mortality compost (an amount and nutrient analysis will be needed) or possibly nitrogen fixed by 
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Table 3a. Typical Amount And Nutrient Composition For Poultry Manures Handled As Solidsa. 

Manure Type 

Pounds of Manure 
per Bird Produced 
or Maintained per 

Year 

Nutrient 

Nitrogen (N) Phosphate (P2O5) Potash (K2O) 

Pounds / Ton of Litter or Manure 

Broilers (litter) 2.5 66 50 40 

Breeders (litter) 44.0. 31 40 35 

Pullets (litter) 8.0 (68) (53) (41) 

Layers (highrise) 40.0 38 56 30 

Stockpiled Litter 36 55 35 
Adapted from L. Vest, B. Merka, and W.L. Segars, 1998. 

Table 3b. Calculating Manure Quantities For Poultry Farms Using Dry Manure Handling.

Type of 
Bird 

1. 
Number of 

birds housed 

2. 
Turns 

per year 

3.a
Total birds per 

year 

4. 
Manure per 

bird, lbs 

5. 
Total manure 
per year, lbs. 

6. 
Tons of 

manure / year 

Examples (Col I X Col 2) (from Table 3a) (Col 3 X Col 4) (Col 5 / 2,000) 

Broilers 40,000 6 240,000 2.5 600,000 300 

Layers 70,000 1 70,000 40 2,800,000 1,400 

Additional Lines For Your Use:

- . 

You may also start in this column. 

Table 3c. Calculating Nutrient Quantities For Dry Poultry Manure Systems. 

Bird or 
Manure 

Type 

1. 
Tons of 

manure / year 

2. 
Pounds N 

/ ton 

3. 
Total pounds N 

4. 
Pounds 

P2O5 / ton 

5. 
Total pounds 

P2O5 

6. 
Pounds 

K2O / ton 

7. 
Total pounds 

K2O 

Example: (Table 3b) (Table 3a) (Coll X Col 2) (Table 3a) (Col I X Col 4) (Table 3a) (Col I X Col 6) 

Broilers 300 66 19,800 50 15,000 40 12,000 

Layers 1,400 38 53,200 56 78,400 30 42,000 

Additional Lines For Your Use: v 
,. , , 
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Table 5. Phosphorus retained as settled solids by an anaerobic treatment lagoon 1 . 
Enter quantity of total manure phosphorus estimated from Tables 1 or 2, interval (years) between when settled 
solids are removed, and complete the calculation. 

Total Pounds P2 O5

Produced Annually, 
from Tables 1 or 2 

Single or Multiple Cell Treatment Lagoon 

Years Between Solids Removal Portion Retained in Lagoon Total P2 O5 in Settled Solids 

Example: 39,000 lbs X 5 X 0.65 = 126,750 lbs. 

X X 0.65 = 

X X 0.65 = 

This applies to an anaerobic treatment lagoon with a permanent liquid pool and no agitation at the time of effluent removal. 

Table 6a. Example of Calculating Manure Nutrient Generation Using Measured Quantities and Analyses. 
Example: You operate a swine-finishing operation with a 4,000-head capacity. Your manure-handling system is a slurry 
system, and the manure analysis shows 25.2 pounds of N, 23.7 pounds of P2O5, and 16.8 pounds of K2O per 1,000 gallons of 
manure. Your application system is a honeywagon with incorporation. Manure generation is ( 4,000 head X 751 gal/animal 
=) 3,004,000 al/ ear. 

Use this worksheet when you know the volume of manure that is handled based on cleanout or pumping records. 

1 Manure generation, tons or thousands of 
gallons/year 3,004 thousand gal. 

N P, OS 1(. O 

2 Manure analysis, lb/ton or lb/1,000 gallons 25.2 23.7 16.8 

3 Manure nutrient availability coefficients* 0.7 0.8 0.8 

4 Corrected manure analysis* (multiply above two 
rows, 2 X 3, for each column) 

17.64 18.96 13.44 

5 Total manure nutrients to handle (manure 52,990 lbs. 56,956 lbs. 40,374 lbs. 
generation X corrected manure analysis) 

6 Total other nutrients on the farm (includes starter 
fertilizer, residual N credits, other waste sources, 
N from recent soil test. Note: These are on a 
field-by-field basis.) 

625 lbs. a 0 0 

7 Total nutrients to handle in cropping system 53,615 56,956 40,374 

*These are needed if lab results are not in plant-available nutrients (discussed in another lesson). If lab results are plant-
available nutrients, skip this part. 
aBased on 25 acres of soybeans at 25 pounds of residual N per acre. 
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Table 6b. Calculating Manure Nutrient Generation Using Measured Quantities and Analyses. 
Table for Your Use. 

Use this worksheet when you know the volume of manure that is handled based on cleanout or pumping records. 

1 Manure generation, tons or thousands of
gallons/year 

N P7 O5 K7 O 

2 Manure analysis, lb/ton or lb/1,000 gallons 

3 Manure nutrient availability coefficients* 

4 Corrected manure analysis* (multiply above two 
rows, 2 X 3, for each column) 

5 Total manure nutrients to handle (manure 
generation X corrected manure analysis) 

6 Total other nutrients on the farm (includes starter 
fertilizer, residual N credits, other waste sources, 
N from recent soil test. Note: These are on a 
field-by-field basis.) 

7 Total nutrients to handle in cropping system 
These are needed if lab results are not in plant-available nutrients (discussed in another lesson). If lab results are plant-

available nutrients, skip this part. 

Table 7. Nitrogen residual following some legume crops. 

Legume Crop Type N Available for Next Crop, Pounds Per Acre 

Peanuts 20 - 40 

Soybeans 30 - 45 

Clovers] 40 - 100 

Alfalfa] 50 - 125 

Lupin] 50 - 150 

Hairy vetch 80 - 110 
1 ... I. . . rage crops, , • remaining .. or next cropdepends upon amount of top growth arveste and e stage of growth at 

termination; for lupin it is assumed that termination is before significant seed development. 
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Summary 
The manure nutrient supply on an animal farm originally came from the feed which was fed to the 
animals. Therefore the quantity of manure nutrients is affected by the productivity of the animals 
(the proportion of the feed nutrients converted into growth or other products). This conversion 
efficiency is affected by the nutritional balance of the diets fed relative to the nutritional needs of the 
animals at their current productivity stage. In addition, feed wastage often contributes nutrients 
directly to manure management systems, without the reduction in amounts associated with animal 
digestion. Two of the easiest and least costly (often profitable) methods of reducing manure nutrient 
production are to more closely balance the diets to the needs of the animals and to take steps to 
minimize feed wastage (such as frequent feeder adjustment, use of pelleted feeds, or installing 
feeders of newer design). 

There are four basic methods for estimating the production of manure nutrients on farms. The first 
involves multiplying animal weight by excretion factors for nitrogen (N), phosphorus (P), and 
potassium (K). For pigs, and likely other animals, as their feeding and management have changed, 
the published standard excretion factors currently in use most likely underestimate N excretion and 
overestimate P excretion, as leaner pigs tend to excrete more N and less P than fatter pigs. The 
second method involves subtracting the estimated nutrient content of animals and animal products 
leaving the farm from the nutrient content of the feeds used on the farm. Manure N is derived from 
the protein and amino acids in the feed and manure P and K are derived from minerals in the 
feedstuffs and mineral supplements. Since all of the nutrients in the feed must go somewhere, if the 
amounts fed are known, this procedure will generally produce a more accurate estimate than the use 
of standard excretion estimates. 

For both of these nutrient excretion estimation methods, nutrient losses which occur during treatment 
and storage of manure must be taken into account in order to estimate the quantities of nutrients 
available for use as fertilizer. Nitrogen voided in the urine (about half of the N excretion in most 
animals) is quickly converted to ammonia. Loss of this ammonia to the air can occur quickly under 
some conditions. During treatment and storage of manure, additional N is often converted to 
ammonia (and in some cases to nitrate, which is subject to denitrification and loss to the atmosphere 
as well). Nitrogen losses will often have larger effects on the amount of manure N available for use 
as plant fertilizer than the amount actually excreted. 

The third method for estimating manure nutrient quantities is to calculate the expected manure 
production and multiply it by standard nutrient concentration values. These concentration values 
are usually for manures as they are removed from storage, thus this method does account for an 
average nutrient loss. The fourth method is to measure the quantity of manure removed from storage 
each year, sample and analyze it to determine the nutrient concentration of the manure, and multiply 
the concentrations by the quantity to estimate the total manure nutrients. This method automatically 
accounts for everything from wasted feed to treatment and storage losses, but it does not account for 
some nutrient separations, such as P in lagoon sludge, which will eventually have to be managed. 
It should be a goal of the nutrient management plan to develop a measurement and sampling 
procedure for calculating nutrient quantities, since it will be less likely that manure nutrients will be 
under or over applied to fields, since either could be uneconomic and over application could also be 
environmentally unsound. With either calculation method, other on-farm nutrient sources may also 
need to be accounted, such as mortality compost, or, on a field by field basis, legume N fixation. 
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Nutrient Budgeting of Manure 
Glen Harris 

Introduction 

Animal manures have been used as a fertilizer and soil amendment for crop land since man first 
domesticated animals. Used properly and at appropriate rates, animal manures can recycle and supply 
valuable plant nutrients and improve soil quality. Used improperly and at rates that exceed crop 
nutrient needs, animal waste can be an environmental and true waste disposal problem. 

Animal waste come in a variety of forms and are applied in a variety of methods. Solid manure, liquid 
manure, litters, composts, and lagoon effluents represent the most common types of manure that are 
now applied to soils through a variety of spreading, tillage, and irrigation practices. Compared to 
inorganic commercial fertilizers, animal manures are generally bulky, highly variable in composition 
and low in nutrient content. The amount of a manure required to supply nutrients to a crop can easily be 
10- to 100-fold the amount of commercial fertilizer needed by the same crop. Although low in nutrient 
content, the large volume of manure normally generated on a farm can represent a significant amount 
of fertilizer value. For these reasons, land application is the most common usage of animal manures. 
The economics of hauling animal manures great distances or using manures for alternative purposes 
such as feed or fuel are not currently feasible. Until the economic feasibility and practicality of 
transporting manures long distances or alternative usage improves, land application will continue to be 
the primary way animal manures are handled. Also, the potential to over apply animal manures on land 
close to concentrated animal feeding operations will remain. 

Animal manures usually contain significant amounts of the primary nutrients (N, P and K) and lesser 
amounts of secondary (Ca, Mg, S) and micronutrients (Zn, Mn, etc) essential for plant growth. 
Balancing the nutrients contained in animal manures with crop needs and determining an appropriate 
application rate for agronomic purposes used to be referred to as a "nutrient management plan". Now it 
is more common to view this exercise as a key component of a larger "comprehensive nutrient 
management plan". Traditionally, manure application rates are calculated to provide nitrogen (N) to 
crops. This is due to the fact that most crops demand more N than any other fertilizer element. 
Nitrogen is also usually the most expensive fertilizer nutrient to purchase. Balancing manure rates with 
a crop's need for N is also known as using N as a "priority nutrient" or using an "N-based plan". For 
many years, the environmental concern associated with excessive nitrogen applications from manure 
was nitrate leaching into groundwater. N-based nutrient management plans are a way to deal with this 
concern. Recently, environmental concerns have focused more on excessive phosphorous applications 
from manures and the adverse effect on surface water quality. Although using P as the priority nutrient, 
or "P-based" plans, are not currently required, they may be in the future and they need to be considered. 

Nutrient budgets or balances can be either calculated by hand or by using a computer program. A 
"Nutrient Budget Worksheet" is provided at the end of this chapter for hand calculations (Appendix A). 
This worksheet was originally developed for dairy manure nutrient management in Georgia. Space for 
calculations based on only one priority nutrient (N or P, not both) is provided however. The preferred 
method of calculating nutrient balances of manure is to use the "Georgia Field Level Nutrient Budget 
Worksheet" (Appendix B). This spreadsheet can be downloaded as either an Excel or Quattro Pro 
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program by going to the AWARE homepage afhttp://www.engr.uga.edu/service/extension/aware 
Simply click where instructed under "Nutrient Management Planning in Georgia" in the upper right 
hand corner of the page. 

Nutrient budgeting, either by hand or using the computer, can serve a number of different purposes. 
The most common purpose will be to determine the proper application rate for a given field in a real 
situation 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 base is present for 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 can I apply if I have this 
particular soil test phosphorous level? 

Regardless if done by hand or by computer, nutrient budgeting or balances contain three basic steps: 
1) Determine Crop Nutrient Needs, 
2) Determine Nutrients Supplied by Manure 
3) Balance Crop Nutrient Needs with Nutrients Supplied by Manure 

Determine Crop Nutrient Needs 

• 

• 

The first step of any nutrient budgeting plan is to determine the nutrient requirements of the crop to be 
grown. Crops are an integral part of the system. Without a crop to actively utilize nutrients and prevent 
erosion, nutrients applied in manure could be washed directly into surface streams or leached into the 
groundwater. The vegetative cover also reduces the potential for runoff and erosion from an area. 

When selecting a crop, there are numerous considerations other than nutrient requirement. Two 
important considerations are the suitability and adaptation of the crop to the local environment and the 
economic value of the crop. The crop must also be able to absorb nutrients when manure applications 
are made as well as produce adequate yields. 

Insufficient nutrient supply from manure applications can result in deficiencies, which can reduce crop 
yield and quality, and decrease utilization of manure nutrients. Excessive applications can negatively 
affect both the plant and the environment. The effect of too much fertilization on plant growth depends 
on the crop and nutrients involved. In most cases, too much phosphorus (P) and potassium (K) have 
little effect on plant growth and yield unless so much is applied that salt injury results. However, too 
much P in the soil may have negative environmental consequences if significant amounts of P exit the 
site. 

Too much nitrogen (N) can reduce yields by making plants more susceptible to diseases and insects, 
increasing lodging, and stimulating vegetative growth at the expense of fruit or grain production. 
Excess metals, such as copper and zinc, can be also be toxic to plants. In extreme cases, soil 
concentrations of these metals can be high enough to limit or prevent the growth of certain crops. 

Crops vary in their ability to use nutrients. Some examples of the nutrient uptake by common crops are 
shown in Table A. 
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Table A. Plant nutrient uptake by specified crop and removed with the harvested part of the crop. 
Table A represents U.S. Averages. 

• 

Crop N P2O5 K2O Units 
Gram Ccopzs 
Barley (Grain) 0.87 0.37 0.25 lbs./bu. 

(Straw) 15.00 5.04 30.12 lbsJton 
Buckwheat (Grain) 0.79 034 0.26 lbs./bu. 

(Straw). 15.60 2.29 54.46 lbsJton 
Corn Grain (Grain) 0.90 0.36 0.27 Ibs./bu. 

(Stover) 22.20 9.16 32.29 lbs./ton 
Oats (Grain) 1.27 0.51 0.38 lbs./bu. 

(Straw) 12.60 7.33 40.00 lbs./ton 
Rice (Grain) 0.63 0.25 0.12 lbs./bu. 

(Straw) 12.00 4.12 27.95 lbs./ton 
Rye (Grain) 1.16 0.33 0.33 lbs./bu. 

(Straw) 10.00 5.50 16.63 lbs./ton 
Sorghum (Grain) 0.94 0.46 0.28 lbs./bu. 

(Stover) 21.60 6.87 31.57 lbs./ton 
Wheat (Grain) 1.25 0.85 0.38 lbs./bu. 

(Straw) 13.40 3.21 23.37 lbs./ton 

Oii Crops e
Flax 

Z. 70,.. 

(Grain) 
ta.aa 

2.29 
...V; a L 

0.71 0.57 
(Straw) 24.80 5.04 42.17 lbs./ton 

Peanuts (Grain) 36.00 3.89. 6.02 lbs J1.000 Ibi. 
(Vines) 46.60 10.99 42.17 lbs./ton 

Rapeseed (Grain) 1.80 0.90 0.46 lbs./bu. 
(Straw) 89.60 19.69 81.20 lbsJton 

Soybeans (Grain) 3.75 0.88 1.37 lbs./bu.
(Stover) 45.00 10.08 25.06 lbsJton 

Sunflower (Grain) 35.70 39.16 13.37 lbs./1000 lbs. 
(Stover) 30.00 8.24 70.36 lbs./ton 

y 

13.28 
5.04 

- -10.0011)11i000 Ibi. 
17.47 lbs./1000 lbs. 

FiberCropsr,:   '. 
Cotton 

(Seed Stalk) 
26.70—
17.50 

Pulpwood 0.12 0.05 0.07 % 
(Bark & branches) 0.12 0.05 0.07 % 

Forage . .. , •  . . . . .• . . „ 
Alfalfa 45.00 10.08 45.06 lbs./ton 
Bahiagrass 25.40 5.95 41.69 lbs./ton 
Big bluestem 19.80 38.93 42.17 lbs./ton 
Birdsfoot trefoil 49.80 10.08 43.86 lbs./ton 
Bluegrass-pastd. 58.20 19.69 46.99 lbs./ton 
Bromegrass . 37.40 9.62 61.45 lbs./ton 
Clover-grass 30.40 12.37 40.72 lbs./ton 
Dallisgrass 38.40 9.16 41.45 lbs./ton 
Guineagrass 25.00 20.15 45.54 lbs./ton 

Crop 
ro 

Bermudagrass 
Indiangrass 
Lespedeza 
Little bluestem 
Orchardgrass 
Panagolagrass 
Paragrass 
Red clover 
Reed canarygrass 
Ryegrass 
Switchgrass 
Tall fescue 
Timothy 
Wheatgrass 

"Silage ei,Fiii7F 
Alfalfa haylage 
Corn silage 
Forage sorghum 
Oat haylage 
Sorghum-sudan 

Sugarcane 
Sugar beets 
Sugar beet tops 

All types 

Bell peppers 
Beans, dry 
Cabbage 
Carrots 
Cassava 
Celery 
Cucumbers 
Lettuce (heads) 
Onions 
Peas 
Potatoes 
Snap beans 
Sweet corn 
Sweet potatoes 
Table beets 

"RA 

N P2O5 K2O Units 
&Militia)" 

37.60 8.70 33.73 lbsJton 
20.00 38.93 28.92 lbs./ton 
46.60 9.62 25.54 lbs./ton 
22.00 38.93 34.94 lbs./ton 
29.40 9.16 52.05 lbsJton 
26.00 21.53 45.06 lbs./ton 
16.40 17.86 38.31 lbsJton 
40.00 10.08 40.00 lbsJton 
27.00 8.24 lbsJton 
33.40 12.37 34.22 lbsJton 
23.00 4.58 45.78 lbs./ton 
39.40 9.16 48.19 lbsJton 
24.00 10.08 38.07 lbsJton 
28.40 12.37 64.58 lbs./ton 

• 
27.90 7.56 27.95 lbs./ton 

7.70 4.01 9.19 lbs./ton 
8.64 2.61 7.37 lbsJton 

12.80 5.13 9.06 lbsJton 
13.60 3.66 17.47 lbs./ton 

— 
3.20 1.83 8.92 lbs./ton 
4.00 1.37 3.37 lbs./ton 
8.60 1.83 24.82 lbs./ton 

37.50 7.56 60.00 

T1. 

LbsJ1000 lbs. 

:717.5,V 

8.00 5.50 11.81 lbs./ton 
62.60 20.61 20.72 lbs./ton 
6.60 1.83 6.51 lbsJton 
3.80 1.83 6.02 lbsJton 
8.00 5.95 15.18 lbs./ton 
3.40 4.12 10.84 lbs./ton 
4.00 3.21 7.95 lbs./ton 
4.60 3.66 11.08 lbs./ton 
6.00 2.75 5.30 lbs./ton 

73.60 18.32 21.69 lbs./ton 
6.60 2.75 12.53 lbs./ton 

17.60 11.91 23.13 lbs./ton 
17.80 10.99 13.98 lbs./ton 
6.00 1.83 10.12 lbs./ton 
5.20 1.83 6.75 lbsJton 

Source: NRCS Agricultural Waste Management Field Handbook 1992. 
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Please note that Table A is generalized for the U.S., and specific data for your region should be 
obtained from local experts. These values can be used to determine crop nutrient needs.  However, the 
best way and preferred method of determining crop nutrient needs is through soil testing. Public or 
private services can be used as long as the laboratories are considered reputable and use methods 
adapted for your local region. Most soil testing laboratories give results and recommendations for the 
major plant nutrients (N, P, K), secondary plant nutrients (Ca, Mg, S), micronutrients (Mn, Zn) and pH. 
Even though most manure budgets will be based on either N or P, it is important always soil test and 
keep good records of all of these essential plant nutrients in order to provide an overall proper balance 
of soil fertility to the crop. 

Another important reason for soil sampling on a routine basis is to track soil pH and follow appropriate 
lime recommendations. Some animal manures such as poultry litter have a slight liming capacity. 
Therefore, where poultry manures are used, liming may not be recommended as frequently compared to 
where they are not used. In addition, nutrient availability in soils is very dependent on proper soil pH. 
If soil pH is not closely monitored (recommend annually for fields receiving manure applications), 
nutrient availability and uptake may be very different from expected results. Not only is liming 
important for proper availability of essential plant nutrients, but liming can also render certain nutrients 
that are toxic to most plants, like aluminum for example, unavailable. 

Even though soils are not tested for N content, N recommendations for crop growth are included on soil 
test reports. The reason soil N is not analyzed is that this element is highly mobile in the soil and is 
constantly going through transformations such as mineralization, leaching, volatilization, and 
immobilization. Some areas in the U.S. are able to utilize soil nitrate testing for pre-plant or pre-
sidedress N recommendations. However, on highly weathered, low organic matter, sandy soils of the 
Southeast, these testing procedures have not been deemed successful. Therefore, N recommendations 
as found on the soil test reports in the Southeastern U.S. are based on field studies where varying rates 
of N fertilizer were applied and crop yield response was measured. 

Legume plants, such as peanuts, soybeans, clovers and vetches, are not good candidates for receiving 
manure applications since they fix their own N. When non-legume plants like corn or cotton follow 
these plants in rotation, the "residual" nitrogen must be accounted for in the nutrient budget. Alfalfa, 
vetch and clover give an N "credit" of 80 lb/a to the following crop, whereas soybeans and peanuts are 
worth 30 lb N/a. These values can also be easily referenced in a Table 2 in the UGA computer 
spreadsheet program. 

Fertilizer credits, not only N but P and maybe K too, also need to be accounted for when using 
commercial fertilizer or any other nutrient source in conjunction with animal manure. A good example 
of this would be the use of starter fertilizer such as 10-34-0 on corn or cotton. Both the hand and 
computer versions of the nutrient budget sheets have space just under the input line for "crop needs" to 
factor in both other fertilizer and residual N credits from legumes. In the computer version, once you 
enter the values for "Commercial Fertilizer Applications" and "Residual N from Legumes" the final 
crop nutrient needs of the plant are automatically calculated and appear in the "Net Manure Nutrient 
Needs of Crop" columns for N, P2O5 and K2O. 

Final crop yields are not determined by soil fertility alone. Other factors such as soil management, 
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climate, plant population, timing, pest control, and variety selection are also important. Because the 
amount of nutrients required by a crop usually varies directly with the yield, expected yields must be 
considered. Fortunately, soil test reports from reputable laboratories in your area should already 
account for yield goals. In some cases, for example cotton fertilizer recommendations in Georgia, most 
labs request input on yield goal and adjust accordingly. In other cases, for example corn 
recommendations from the University of Georgia, different yield goals are used for dryland vs. 
irrigated. Guidelines are also given to adjust for higher yields. Where yield records are available, you 
can average the three highest yields in five consecutive crop years to calculate a realistic yield goal for a 
given field. Using an unrealistic yield goal that is too high, can result in overapplication of nutrients in 
manure. On the otherhand, underestimating yield goal or potential can result in under application of 
nutrient and possibly crop nutrient deficiencies. 

Determine Nutrients Supplied by Manure 

The second basic step in developing a nutrient budgeting plan is very similar to the first. In this case 
instead of having soil analyzed to determine crop nutrient needs, the animal manure is analyzed to 
determine the nutrient supplying power of the manure. Like with soil sampling, taking a representative 
sample is important to get an accurate estimate of the nutrient content. Also as with a soil sample, the 
manure sample should be analyzed by a reputable laboratory. Using "book values" to estimate nutrient 
content of manure should be avoided whenever possible. 

• 

• 

Most laboratories will analyze manure samples for primary nutrients (N, P and K), secondary nutrients 
(Ca, Mg and S) and micronutrients. Primary and secondary nutrients are often reported as % and 
micronutrients as parts per million (ppm). Most laboratories also report results on an "as is" or "wet 
basis" so the moisture does not have to be factored back in. Laboratories such as the UGA lab also 
report P as P2O5 and K as K2O so they are already on a "fertilizer" basis. The UGA lab also converts 
and reports each nutrient from % or ppm to lb/ton for "dry" manures to lbs/1000 gal for liquid manures. 

In case these conversions are not already made by the laboratory that analyzed the manure, the 
following conversion factors prove to be useful: 

lbs of P x 2,29 = lbs of P2O5
lbs of K x 1.2 = lbs of K2O 
parts per million (ppm) and milligrams per liter (mg/I) are assumed to be equal since (1 ppm =1 mg/1) 
ppm or mg/1 x 0.002 = lbs/ton 
ppm or mg/1 x 0.226 = lbs/acre-inch 
ppm or mg/1 x 0.008 = lbs/thousand gallons 
one acre-inch = 27,000 gallons 

The nutrients contained in manures and reported as "total" N, P2O5 or K2O are not usually considered to 
be 100 % available for crop uptake like inorganic commercial fertilizers. This is due to some of the 
nutrients being in "organic" forms and is especially important for N. Inorganic nutrients are readily 
available to growing plants; in other words, they are already in a form for plant uptake. Organic 
nutrients, on the other hand, must go through a mineralization process to become plant available. 
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Mineralization is the conversion from an organic form to an inorganic form so that nutrients become 
plant available. Mineralization is performed by soil microbes and takes place over time. 

Some labs report manure nutrient results on a "plant-available" basis and some don't. The UGA lab for 
example, reports total N, P2O5 and IC2O. In this case, availability coefficients must be used to calculate 
the true nutrient supplying capacity of the manure. The availability coefficients that should be used can 
be found in Table B. This table is also identical to Table 1 provided with the UGA computer 
spreadsheet for manure nutrient budgeting. 

Table B. Livestock manure nutrient first-year availability coefficients 

TYPE OF MANURE APPLICATION METHOD 

Scraped manure 

Soil incorporation 
N P2O5 K2O N 

Broadcast 
P2O5 K2O 

Dairy 0.6 0.8 1.0 0.5 0.7 0.9 
Beef 0.6 0.8 1.0 0.5 0.7 0.9 
Swine 0.6 0.8 1.0 0.5 0.7 0.9 
Sheep/Goat 0.6 0.8 1.0 0.5 0.7 0.9 
Horse, stable 0.5 0.8 1.0 0.5 0.7 0.9 
Poultry House Litter 
All poultry litters 
Liquid manure slurry 

0.7 0.8 1.0 0.5 0.7 0.9 , 

Dairy 0.7 0.8 1.0 0.5 0.7 1.0 
Beef 0.7 0.8 1.0 0.5 0.7 1.0 
Swine 0.7 0.8 1.0 0.4 0.7 1.0 
Layer 0.7 0.8 1.0 0.5 0.7 1.0 
Lagoon liquid 
Dairy 0.8 0.9 1.0 0.5 0.8 1.0 
Beef 0.8 0.9 1.0 0.5 0.8 1.0 
Swine 0.9 0.9 1.0 0.5 0.8 1.0 
Layer 0.9 0.9 1.0 0.5 0.8 1.0 

• 

* Not applicable 

Irrigation 
N P2O5 IC2O 

* * * 
* * * 
* * * 
* * * 
* * * 

0.4 
0.4 
0.3 
0.4 

0.5 
0.5 
0.5 
0.5 

* * 

0.7 1.0 
0.7 1.0 
0.7 1.0 
0.7 1.0 

0.8 1.0 
0.8 1.0 
0.8 1.0 
0.8 1.0 

You need to know two pieces of information in order to choose the correct availability coefficient 1) 
type of manure and 2) application method. For example, if you are dealing with poultry (broiler) 
litter that will be broadcast and then soil incorporated within two days, the availability coefficients 
for N, P2O5 and IC2O will be 0.7, 0.8 and 1.0 respectively. If calculating a nutrient budget by hand, 
you would multiply the values given for total N, P2O5 and K2O by these coefficients to come up 
with "available" nutrients supplied by the manure. In the case of the computer program, you simply 
enter the coefficients on the appropriate line and "Manure Nutrients Available to crop" are 
automatically calculated. 

The method of manure application affect nutrient availability in a number of ways. Manure 
placement affects the ability of crops to utilize most of the applied nutrients and the likelihood of 
manure runoff from the site. Application to the soil surface typically results in greater potential for 
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N loss through volatilization (escape as a gas) and runoff than where manures are incorporated 
(mixed with the topsoil) or injected. Uniformity of nutrient applications and distance from the root 
system can also influence crop response to nutrient applications. The method of application can 
also affect odor. Careful placement also means irrigating at rates that prevent runoff. 

The application method for manures often depends on the type of application equipment that is 
available or is the method that is most cost or time effective. Many growers choose broadcast 
nutrient application because of fewer time constraints and lower cost.. Again, incorporating 
manures into soils where possible increases the availability coefficient. Where nutrient utilization is 
a prime consideiation, the handling system may dictate the method of application. For example, 
solid or semisolid materials cannot be effectively injected into the soil or applied through an 
irrigation system, while lagoon liquids are most economically applied through an irrigation system. 
The application rate of the irrigation equipment will also determine if the manure moves into the 
soil or runs off. 

'Some labs will convert manure nutrient analyses to a "plant-available"basis, so that no calculations 
at  are necessary prior to manure application. However, in order for the lab to do this, you must 
supply them with information concerning type of manure and application method. If you provide 
this information and a lab does report the nutrients in manure on a "plant available" basis, still 
check their plant available factors to be sure it fits your situation and corresponds to the values 
listed in Table 2. 

Another term that is reported by some labs and may lead to some confusion is plant available 
nitrogen or "PAN". This term is usually calculated by multiplying the organic N fraction of manure 
by a mineralization factor and adding that value to analyzed values for the inorganic forms of 
nitrogen in manure (ammonium-N and nitrate-N). In fact, the UGA lab analyzes manures for 
ammonium and nitrate N. However, PAN is basically used to describe the portion of the total N 
that is available for crop uptake just like the N availability factors in Table B. For simplicity, the 
N supplying capacity of manures should be calculated by multiplying total N by the 
appropriate availability coefficient, and not by using a "PAN" value. 

Balance 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 by the crop to be grown in step 1 (based on a soil test) with the nutrient 
supplying capacity of the manure calculated in step 2 (total N-P2O5-K2O from a manure analysis 
times appropriate availability coefficients. 

The best way to demonstrate how this would be done is with the following examples. 
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Example #1 - Using broiler litter for cotton production on a medium P testing soil in 
South Georgia 

Given: 100 acres of cotton 
Crop Needs based on soil test of 90-60-35 (lbs N-P2O5-K2O per acre) 
Manure analysis shows 60-60-40 (total N-P2O5-K2O per ton "as is") 
Application method = Soil Incorporated (availability coefficients for 

N-P2O5-K2O = 0.7-0.8-1.0) 

Calculate: 1) Appropriate application rate in ton/a for an N-based plan 
2) Appropriate application rate in ton/a for an P-based plan 

Answers: 1) 2.14 ton/a (90 lb N/a divided by 60 x 0.7 lb N/ton) 
2) 1.25 ton/a (60.1b P2O5/a divided by 60 x 0.8) 

Notice that a higher application rate of manure is recommended when N-based compared to P-
based. This is very common and is due to the fact that most crops require less P than N, plus 
most manures contain about as much P as N. Based on these rates and since there is 100 acres 
available, the cotton fanner will be able to utilize 214 tons of litter if N-based (2.14 tons/a x 100 
acres), but only 125 tons if P-based (1.25 x 100). 

The example above is based on a soil testing in the "medium" range for P using the UGA lab. If 
the soil test P rating changes, either up or down, the application rate if using an N-based budget 
will not change. However, if a P-based budget is used and the soil test P is lower, then an 
application rate higher than 1.25 ton/a will be recommended. On the other hand, if the soil test 
rating for P increases into the high range, less manure than 1.25 ton/a will be recommended. 
Once the soil test rating for P increases into the "very high" range, a manure application rate of 0 
ton/a will be recommended for the P-based budget. At this point, this recommendation is for 
agronomic purposes only, not environmental purposes. 

Example # 2 - Using broiler litter for tall fescue pasture on a medium P testing soil in 
North Georgia 

Given: 100 acres of tall fescue pasture 
Crop Needs based on soil test of 50-30-25 (lbs N-P2O5-K2O per acre) 
Manure analysis shows 60-60-40 (total N-P2O5 K2O per ton "as is") 
Application method = Broadcast (availability coefficients for 

N-P2O5-K2O = 0.5-0.7-0.9) 

Calculate: 1) Appropriate application rate in ton/a for an N-based plan 
2) Appropriate application rate in ton/a for an P-based plan 

Answers: 1) 1.67 ton/a (50 lb N/a divided by 60 x 0.5 lb N/ton) 
2) 0.7 ton/a (30 lb P2O5/a divided by 60 x 0.7) 
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Notice that the both the N-based and P-based application rates are lower than in the South 
Georgia cotton example above. This is basically due to the lower nutrient demand by tall fescue 
pasture and despite the fact that less nutrients from manure are available (lower availability 
coefficients) due to broadcasting rather than incorporating the litter. Based on these 
recommended application rate, this livestock producer would only be able to utilize 167 tons 
(1.67 tons/a x 100 acres) of litter if N-based and 70 (0.7 x 100)tons if P-based. 

How To Use The UGA Computer Program 

Both the "hand" (Appendix A) and computer (Appendix B) spreadsheets use the basic 
calculations and procedures as used in the two examples above. In addition, they both require 
some additional and useful record keeping information (for example farmer name, soil type, yield 
goal) that is not directly used in calculating the nutrient budget. 

The main disadvantages of the "hand" spreadsheet is that all figures have to be recorded by hand, 
all calculations have to bee done using a calculator, and the nutrient budget can only be 
calculated using either N or P (but not both) as the priority nutrient. 

The UGA computer spreadsheet is the preferred method of calculating nutrient budgets for 
manure because it makes a number of calculations automatically and includes a fertilizer value of 
manure used in $/ton or 1000 gallons. 

Once you've downloaded the spreadsheet, you can enter information for a given field or situation 
into the spaces provided in the blue shaded area. All information recorded in the top half of the 
blue section, from the producer's name to the manure application method is important for record 
keeping but is not used in any of the calculations. 

The key information is entered on the "Crop Nutrient Needs", "Manure Nutrient Concentrations" 
and "Availability Coefficients" lines. The "Commercial Fertilizer Applications" and Residual N 
from Legumes" (use the "Legume" tab to go to Table 2) are used to calculate "Net Manure 
Nutrient Needs of Crop". Default values of 34 cents/lb N, 25 cents/lb P2O5 and 16 cents/lb K2O 
are automatically entered on the "Equivalent Fertilizer Price" line. These values can be changed 
to reflect local prices of the fertilizer to be used by your farmer. They are then used to calculate 
the "Fertilizer Value" of the manure. 

Anytime a value in the blue box that is used in a calculation is changed, the affected values 
below should change. For example, if the "Crop Nutrient Needs" for N is changed, then the 
recommended manure application rate found in the yellow box below should change. 
Use both the "Legume" and more importantly the "Availability" tabs for easy reference for input 
onto the "Residual N from Legumes" and "Availability Coefficients" lines in the blue box. 
There is also a series of tabs with helpful information for most of the inputs. These can be found 
in Appendix B as "Additional Instructions on NBW Data Entry". Notice also that there is a 
"units/a" button for the "Manure Nutrient Concentration" input line that guides the user to lb/ton 
for dry manure and either lb/ac-in or lb/thousand gallons for liquid manures. 
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Once you have completed a "worksheet" it can be printed either using the "print" button or by 
highlighting the desired cells on the spreadsheet and using the print command on the main "File" 
pulldown menu. The individual record can also be saved, using the "save as" command under 
the "File" menu. Each time you can save the new record with a different and unique filename. 

To show what a completed Nutrient Budget Worksheet using the UGA computer program would 
look like, Examples # 1 and #2 discussed earlier can be found on the last two pages of this 
chapter. 

• 

• 
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Appendix A 

• 

a 

NTJTRIENT BUDGET WORKSHEET 

1. Producer . County 3. Date 

4. Farm # 1  5. Tract #  6. Field #  7. Acres 

8. Soil Series 9. Leaching Potential 

10. Tillage Practices 

11. Planned Crop  12. Yield Expectations 

13. Soil Test Rating: (a) P  (b) K (c) pH 

14. Nutrients recommended (lbs/ac): (a) N ; (b) P2O5 ; (c) K,O 

15. Lbs/ac starter fertilizer used: (a) N _ _ ; (b) P.O. ; (c) K,O 

16. Residual nitrogen credit from legumes (see back) lbslac 

17. Net N needs of crop (14a minus 15a and 16) lbslac 

18. Net P2O5 needs of crop (14b minus I5.b) lbs/ac 

19. Net K2O needs of crop (14c minus 15c) lbslac 

20. Type of manure 

21. Manure nun•ient content: (a) N 

(b) P,O5

(c) K2O 

22. Manure application method (see back) 

23. Nutrients in manure available to crop: (21a, b & c multiplied times the availability coefilcient)(see back) 

 (Ms/ton) (lbs/ac-in) 

 (lbs/ton) (lbslac-in) 

 (ibs/ton) (lbslac-in) 

(a) Available N 

(b) Available P,O,  

(c) AvailableK,O 

 (lbsiton) (lbs/ac-in) 

(lbsiton) (lbs/ac-in) 

 (lbs/ton) (lbslac-in) 

24. Manure application rate to supply the priority nutrient: 

(a) Priority nutrient  

(b) Amount of priority nutrient needed (17, 18 or 19) lbs/ac 

(c) Rate of manure needed (24b divided by 23a, 23b, or 23c)   _(tonslac) (iniac) 

25. Pounds per acre of available nutrients supplied at the manure application rate needed to supply the 

priority nutrient: 

(a) N  lb/ac 

(23a) (24c) (torstac or in:'ac) 

(b) P2O5  lb/ac 

(23b) (24c) (tonslac or in/ac) 

(c) K2O  lot= 

(23c) (24c) (tor_s.'ac or in/ac) 

26. Nutrient balance: (Net nutrient need (-) or.excess (—) after the application of manure at the calculated rate) 

(a) N balance  Ibiac 

(25a) (17) 

(b) P,O5 balance =  lbiac 

(25b) (18) 

(c) K2O balance =  lb/ac 

27. Completed by  Title 

Agency The University of Georsria Cooperative Extension Service 
11 
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Appendix B 

Georgia Field Level Nutrient Budget Worksheet 
A Worksheet for Managing the Nutrients in Manures from Georgia's Farms 

Producer • :.. ., -County ,,,,,' 
Farm It; • :act -
Soil Saries: 4.•• 

., 
•

-....- 
,';'-' 

t-, I.,  4  ' ca' afr-v41. 4 .. 
Planned 

.„ ,..„.%, istiCylei -A ,••••:',.p.- :"'; 
• ' . ... Soil Test • ",.. • 

r  
,,.- , A is, ,- 

Mandii et 4 47 t,-;:4-O, S3 kc,-• ....., mail' Ms 
.-- -.:-.74 47::!•::$4, :.-- -e,.. :-. ••i ir ,4„.....x 444 , 1 

..-4 .••:" ,,,, M4 
' 

-A t. 
.t '4.441 

.. -4.  -.......  a. 
.4..i..,*4- ,.. ,.. Is` tV---91--,- - : -,p 

•• , ..., 
CropN .., - 

Comm!** .. lfrrst, 0 
Reqrd,uatt,003*1900 . .. ,!..4^" ' • ' .. .. Xf.` 

• .... 

Avallabtlir 
0-4- -1- ? --...0% ... ---"-" ---v-t-v.-- • . :ie. ff

Equivati3nerertilizeePacer4, 4 .- .4:1% •,,,fr. 

Net Manure Nutrient Needs of Crop: 
Manure Nutrients Available to Crop: 
Fertilizer Value: 

0.0 0.0 0.0 Lb/A 
0.0 0.0 0.0 LbTron 

0.00 0.00 0.00 Total = 0.00 $/Ton 

Manure application rate for supplying crop : N needs = ERR Ton/A 
P2O5 needs = ERR 

Nutrients 
N based Application P2O5 based Application 
Applied Balance Nutrients Applied Balance 

N ERR ERR ERR ERR Lb/A 
P2O5 ERR ERR ERR ERR Lb/A 

K2O ERR ERR ERR ERR Lb/A 

Total manure applied to field based on: N needs = ERR Ton 
P2O5 needs = ERR 

* If peanuts or tobacco are included in your crop rotation be sure to test soil following each manure application 
for recommendations on avoiding nutrient toxicity from high soil concentrations of Zn, or other micronutrients. 

* See Farm*A*Syst Publications for information on applying animal waste, especially around streams, wells 
and on other environmentally sensitive areas. 

* When making liquid manure applications, proper irrigation techniques must be used to 
prevent manure liquids from nutrient runninng off into surface water or leaching into groundwater. 

Sincerely, 

Name 
Title 
County, District, etc. 

12 
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na dManure Type ApfiiiCatiiiiMeihod 
should enter yo  type and applicalion.method 

gives details ptiklanure Availability. Coefficient 

are both used to determins.the availability of rAutri.cnts in rhanurp..y9-;:l 

based on ttaielections given 

based on tneosedelitesimanurd typaandiaingicationinetkKU 

Table 1. Livestock Manure Nutrient First-Year Availability Coefficients 

MANURE TYPE APPLICATION METHOD 
Soil Incorporated' Broadcast2 Irrigation3

N P2O5 K2O N P2O5 K2O N P2O5 K2O 

Scraped manure 
Dairy 0.6 0.8 1.0 0.5 0.7 0.9 NA NA NA 

Beef 0.6 0.8 1.0 0.5 0.7 0.9 NA NA NA 

Swine 0.6 0.8 1.0 0.5 0.7 0.9 NA NA NA 

Sheep/Goat 0.6 0.8 1.0 0.5 0.7 0.9 NA NA NA 

Horse, Stable 0.5 0.8 1.0 0.5 0.7 0.9 NA NA NA 

Poultry house litter 
All Poultry Utters 0.7 0.8 1.0 0.5 0.7 0.9 NA NA NA 

Liquid manure slurry 
Dairy 0.7 0.8 1.0 0.5 0.7 1.0 0.4 0.7 1.0 

Beef 0.7 0.8 1.0 0.5 0.7 1.0 0.4 0.7 1.0 

Swine 0.7 0.8 1.0 0.4 0.7 1.0 0.3 0.7 1.0 

Layer 0.7 0.8 1.0 0.5 0.7 1.0 0.4 0.7 1.0 

Anaerobic lagoon liquid 
Dairy 0.8 0.9 1.0 0.5 0.8 1.0 0.5 0.8 1.0 

Beef 0.8 0.9 1.0 0.5 0.8 1.0 0.5 0.8 1.0 

Swine 0.9 0.9 1.0 0.5 0.8 1.0 0.5 0.8 1.0 

Layer ' 0.9 0.9 1.0 0.5 0.8 1.0 0.5 0.8 1.0 

Anaerobic la • oon slud 
All See Lagoon Clean-out and Closure publication 

' Surface spread manure plowed or disked into soil within 2 days 

2 Surface spread manure uncovered for one month or longer 
3 Sprinkler irrigated liquid uncovered for one month or longer 

Estimates for.lesidual Nitrogen provided by,14.9umes grown in rotatign can lieloundir Table-277 

Legume crops have the ability to fix N, or convert atmospheric N ihtaa plant availablelarrh7.:Same. of 

this fixed N is available to crops planted bel#4,legUifies: As a reiult: N:foced by legih.sspust be.

acoountecitcliki.NIEN to accurately managithisnutrient 

Table 2. Estimated Residual Nitrogen Provided by a Good Stand of Legumes 
Grown in Rotation 

Legume Residual Nitrogen Available 
Alfalfa, Vetch, or Clover' 
Soybeans, or Peanuts2

80 Lb/A 
30 Lb/A 

'Killed before planting current spring crop. 
2 Legume is planted in previous year/season. More nitrogen will be available if the fall planted crop 

• immediately follows the legume. On sandy soils and in years with normally high prebipitation, 
less nitrogen will be available to spring-planted crops. 

13 
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Additional Instructions on NBW Data Entry 

Producer is either the name of the farm or the name of the producer who owns and/or opperates the farm 

Farm #, Tract #, Field#, and Acreage are all available from local Farm Service Agency Office. These are 
records and do not affect the manure application rates. 

Soil Series and Surface Soil Texture are both available from local NRCS Office. These records can be h 
determining runoff and leaching potential. If unknown, they may be left blank. 

Planned Crop is the crop that will be growing when manure applications are being made. 
Realistic Yield Expectations are based on the production history of each field - be sure to indicate units. 

Soil Test Index values are listed on the Soil Test Report for each field tested. For more information on soi 
testing, consult with your local UGA County Extension Agent. 

Crop Nutrient Needs are listed in the Recommendations section of a Soil Test Report. 

• 
Fertilizer Applications are those which have already been made, or any planned for fields receiving man 
application(s). In other words, fertilizer application is the sum total of each nutrient (N, P2O5 and K2O) ap 
as starter fertilizer, mid-season side dress, etc. 

Manure Nutrient Concentration values can be found on Animal Waste Analysis Re 
Use the Unit/A button to choose the appropriate manure nutrient concentration uni 

orts. 
lwAl171,nf 

Equivalent Fertilizer Price is the price per pound of Elemental Nitrogen, Phosphate (P2O5), or Potash (K 
These values are available through local fertilizer dealers. 

Print Worksheet Data Entry Instructions Sheet 

14 



Example #1 

Georgia Field Level Nutrient Budget Worksheet 
A Worksheet for Managing the Nutrients in Manures from Georgia's Farms 

• 

• 

Producer: 
Farm #: 
Soil Series: 
Planned, Crop: 
Soil Test Index: 
Manure Tipe: 

rt. 

Joe Farmer; 

, 
,..- --::: R,L,s...-,-4 , .,,% Crop ttutrt .„, Needs.t l,41 010? Veit 

Comnmci0„:„.: IzerOpgootikw,. 
Residuaktiagial Legumest.-41Z.7-,1,, 
Manure-li ,. " ,ortConcenya!ion:1,* —
Avaltabititirtateffitiente:.7.54,g,r'-
EquivileifFertilizerPrice: '-,," :-: 
Net Manure Nutrient Needs of Crop: 
Manure Nutrients Available to Crop: 
Fertilizer Value: 

:1' Field 
SurfaciSbil . , 
RealletiOYIeld'Expsiis#O., 

. • 

--,.•,;f741.44644r,

• • 4.•!t*;',,

+.4 

* AMOS' „,4414 •"- •;,:. • 

,rinKg9., ,.HP • ••, 

;tit 

w Y X••:. 

4.; 
• 

..••• 

Manure application rate for supplying crop : 

N based Application 
Nutrients Applied Balance 

90.0 60.0 35.0 Lb/A 
42.0 48.0 40.0 Lb/Ton 

14.28 12.00 6.40 Total = 32.68 $/Ton 

N needs = 2.1 Ton/A 
P2O5 needs = 1.2 

P2O5 based Application 
Nutrients Applied Balance 

N 88 -2 50 -40 Lb/A 
P2O5 101 41 58 -2 Lb/A 
K2O 84 49 48 13 Lb/A 

Total manure applied to field based on: N needs = 210.0 Ton 
P2O5 needs = 120.0 

* If peanuts or tobacco are included in your crop rotation be sure to test soil following each manure application 
for recommendations on avoiding nutrient toxicity from high soil concentrations of Zn, or other micronutrients. 

* See Farm*A*Syst Publications for information on applying animal waste, especially around streams, wells 
and on other environmentally sensitive areas. 

* When making liquid manure applications, proper irrigation techniques must be used to 
prevent manure liquids from nutrient runninng off into surface water or leaching into groundwater. 

Sincerely, 

Name 
Title 
County, District, etc. 

15 
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Example # 2 

Georgia Field Level Nutrient Budget Worksheet 
A Worksheet for Managing the Nutrients in Manures from Georgia's Farms 

Producer, 
Farm 
Soiil Series. 
PlarM 
Solt 
Maptik.

• .4' 
Cro 
CO. 
Real 
Maim 

*0,0 

Cecil , 

•Ct

Farmpr,,
-tract . 
vi,41‘. • 

• zoipty: Clarice -4-APAtt;:vtof2wP0 ::1 
42

Lb/A 

ions: 
'15(2:keiV*

Mr . ni .e.r.otiitr 
-ft 9g 

Fieltt ve.rt 

ealkk ekr 
V leWilftr 

010 1:10 66:: nAlpc..14, 

• 

447Equ'iv.alenerterffraar-Price. 
Net Manure Nutrient Needs of Crop: 50.0 30.0 25.0 Lb/A 
Manure Nutrients Available to Crop: 30.0 42.0 36.0 Lb/Ton 
Fertilizer Value: 10.20 10.50 5.76 Total = 26.46 

Manure application rate for supplying crop : N needs = 1.6 Ton/A 
P2O5 needs = 0.7 

N based Application P2O5 based Application 

ax 

Nutrients Applied Balance Nutrients Applied Balance 
N 48 -2 21 -29 Lb/A 

P2O5 67 37 29 -1 Lb/A 
K2O 58 33 25 0 Lb/A 

Total manure applied to field based on: N needs = 160.0 Ton 
P2O5 needs = 70.0 

* If peanuts or tobacco are included in your crop rotation be sure to test soil following each manure 
for recommendations on avoiding nutrient toxicity from high soil concentrations of Zn, or other micr 

* See Farm*A*Syst Publications for information on applying animal waste, especially around stream 
and on other environmentally sensitive areas. 

*When making liquid manure applications, proper irrigation techniques must be used to 
prevent manure liquids from nutrient runninng off into surface water or leaching into groundwater. 

Sincerely, 

Name 
Title 
County, District, etc. 
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Phosphorus Issues 

Dr. David Radcliffe and Miguel Cabrera 
Crop and Soil Sciences Department, University of Georgia 

Intended Outcomes 

The participants will 
• Understand how P affects water quality 
• Understand why manures present a special problem with P 
• Understand how to assess risk of P loss from a field 

Regulatory Background 

The new Georgia swine regulations and the proposed dairy and layer regulations require that 
Comprehensive Nutrient Management Plans (CNMP) be developed that meet NRCS standards. 
NRCS standards currently specify that the amount of manure being applied be determined by the 
nitrogen (N) content. Starting in September of 2001, the NRCS standard will require that CMNP 
consider the risk that P losses from a field will reach sensitive waters and, if the risk is high, 
require that the amount of manure being applied be determined by the crop need for P, instead of 
the crop need for N (NRCS, 1999). 

How P Affects Water Quality 

According to a recent survey by the U.S. EPA, accelerated eutrophication is the main cause of water 
quality "impairment" in the U.S. (U.S. EPA, 1996). Eutrophication is the natural aging of lakes or 
streams brought on by nutrient enrichment. This process is accelerated by human activities which 
increase nutrient loading rates to water. While both P and N contribute to eutrophication, P is the 
primary agent in freshwater eutrophication. In salt water estuaries, N is the primary nutrient 
controlling eutrophication. 

Eutrophication restricts water use for fisheries, recreation, industry, and drinking, due to the increased 
growth of undesirable algae and aquatic weeds and oxygen shortages caused by their death and 
decomposition. Also, an increasing number of water resources are experiencing periodic algal 
blooms. These blooms contribute to a wide range of water-related problems including summer fish 
kills, unpalatability of drinking water, and formation of carcinogens during drinking water 
chlorination. This has increased the public awareness of eutrophication and the need for solutions. 

Lakes are more sensitive to P than streams and rivers. A trophic index is used to measure the level 
of eutrophication in lakes and is based on P concentrations, chlorophyll-a content), and depth of 
visibility. Lakes with a trophic index above 60 are considered eutrophic. According to a survey by 
the Georgia Department of Natural Resources (DNR), several of the large lakes in Georgia show 
signs of eutrophication (Table 1). Due to accelerated eutrophication, the DNR has set limitations for 
three lakes in Georgia on the amount of P that can enter from tributaries. These lakes are Jackson, 
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on the soil surface. In very sandy soils which are low in iron and aluminum oxides, P can move into 
the subsoil. 
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Figure 2. Dissolved P as a function of soil test P in four soils. 

In recent years, we have learned that the concentration ofP in runofffrom agricultural fields increases 
as the soil test P level goes up. Part of the reason for this can be soil erosion where soil particles with 
high concentrations of adsorbed P are being washed off the field. But even in grass fields, where 
there is almost no erosion, research has shown that dissolved P concentrations in runoffincrease with 
soil test P (Fig. 2). The reason why P concentrations in runoff increase with soil test P levels is that 
when rain occurs there is a thin layer of water near the surface that mixes with the soil water and can 
run off. If the concentration of P in the soil water is high (because most of the adsorption sites near 
the surface are filled with P), then the concentration in the runoff water will also be high. In Fig. 2, 
all soils show that P concentrations in runoff increase more sharply beyond a certain level of soil test 
P. This probably represents the level where most of the adsorption sites near the soil surface are 
filled. 

There is no clear answer to what is an unacceptable concentration for P in runoff. The concentration 
of total P (adsorbed and dissolved) that is thought to trigger eutrophication in lakes is only 0.05 ppm. 
In Fig. 2, even the lowest levels of soil test P produce concentrations in this range. Most researchers 
agree that a realistic target is to try and keep agricultural runoff P concentrations below 1.0 ppm. 
The level of soil test P above which runoff concentrations exceed 1.0 ppm is sometimes referred to 
as the environmental threshold soil test P. In Fig. 2, the environmental threshold level would be 
approximately 300 ppm soil test P for the sandy loam and 400 ppm soil test P for the silt loam. By 



Laboratory tested High or Very High in soil test P. 

Dry manures present a special additional problem when they are applied to grass fields and not 
incorporated. Under these circumstances, there is very little contact between the manure P and the 
oxides in soils. Rain water mixes directly with the manure causing a high concentration of dissolved 
P in the runoff. Some of adsorbed organic P also enters runoff as the manure is eroded from the site. 
Research has shown that runoff P concentrations are unrelated to soil test P in these situations. 
Runoff P concentrations can be quite high (> 25 ppm) when runoff occurs within a few weeks of 
manure application. 

Best Management Practices to Reduce P Runoff Losses 

There are a number of best management practices (BMP's) that can be adopted to reduce the risk of 
P contamination of surface waters. Some of these reduce the source of P and others inhibit transport. 

• 

The most obvious BMP for reducing the P source is to base nutrient management plans (NMP) on 
the crop's need for P rather than N (a P-based vs. a N-based NMP). This means that additional land 
must be found for manure application or livestock numbers must be reduced. Another way to reduce 
the P source is to make P in the feed more digestible so that lower levels can fed. This can be done 
by adding phytase enzyme to feed or through the use of new hybrids of corn that have a highly 
digestible form of P (Ertl et al., 1998). The P source can also be reduced by adding a compound 
called alum to the manure. The aluminum in alum combines with P in the manure and forms an 
insoluble compound. As a result, the dissolved P levels in runoff are lower when alum-treated manure 
is applied to fields (Moore and Miller, 1994). A simple way to reduce the source is not to apply 
manure during periods when runoff-producing rains are expected, for example in the winter months. 
If it's possible to incorporate dry manure or inject lagoon slurries, this will also reduce the source. 

One of the most important BMP that affect transport is the use of grass filter strips and stream-side 
buffers. Grass filter strips are very effective in filtering out P adsorbed to sediment because they slow 
down the flow of water and cause the sediment to settle out. They have less of an effect on the P 
dissolved in runoff. Artificially drained fields (tile drains or ditches) present a special danger in that 
transport from the field to the stream is enhanced. High concentration P water may move to the 
drains in sandy soils where there is little adsorption. Avoiding manure application to artificially 
drained fields is the best practice. Transport of P can also be reduced by any BMP that reduces 
runoff and erosion. Examples would be conservation tillage, terracing, contour plowing, and 
impoundments. 

Determining the Risk for P Loss in a Field 

If the risk for P loss to a sensitive water body is sufficiently high, then a P-based plan should be 
adopted. But how do we determine the risk and what is sufficiently high? The NRCS has directed 
their state offices that they may use one of three different approaches to assess the risk for P loss 
(NRCS, 1999). They can use the agronomic threshold level of soil test P as the dividing line between 
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Figure 3. Source factors in Maryland P-index. 
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http://www.ga.nrcs.usda.goviga/gapas/cps_ga.htm. 
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U.S. EPA. 1996. Environmental indicators of water quality in the United States. EPA 841-R-94-002. 
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minimize seepage of nutrients into the ground below, and will present a minimum risk of 
overflow into surface waters. 

Advantages of lagoon storage of manure may include cost per animal unit, ability to store 
large amounts of manure and/or runoff, treatment of manure to reduce odors, and potential to 
handle manure with conventional pumping and irrigating equipment. Disadvantages of lagoons 
may include lack of appropriate soil materials for construction, the need for solids separation or 
sludge removal equipment if bedding or other non-biodegradable materials are present, aesthetic 
appearance and/or public perception. In addition, the effluent from a lagoon is less well balanced 
with crop needs, since nitrogen is released, and phosphorus and potassium remain in the lagoon. 

Manure Slurry Storage Systems 
Manure slurry storage systems tend to be used when the need for nutrients for crop 

growth in the area is high since these systems tend to maintain higher levels of nutrients 
• (particularly nitrogen) than do lagoons. Many types of facilities are used to store manure in the 
slurry form. One type is the under-floor pit in which manure is deposited directly into the pit 
(usually 6 ft deep or more) through slatted floors. Other slurry manure storage facilities include 
fabricated or earthen structures. Fabricated manure storage tanks are usually either concrete or 
coated metal (glass-lined steel). Such tanks may be above ground, or partially or fully below 
ground. Manure is usually scraped or flushed from the production buildings and may flow into 
these tanks by gravity or be pumped into the tank from a collection sump or reception pit. 
Adequate agitation is necessary to suspend solids and facilitate complete removal of the contents 
of these manure tanks. If needed for odor control, fabricated tanks are usually the least costly to 
cover. 

Slurry manure may also be stored in earthen structures or basins. Because storage 
volume can usually be obtained-at less cost in an earthen basin than in a fabricated facility, these 
facilities are often used when manure and wastewater volumes are relatively large due to wash-
water use or lot runoff. Earthen structures require a relatively high degree of planning and 
preliminary investigation to ensure that proper soil materials are available to create a seal and 
that the seal is constructed properly. These facilities are basically similar to lagoons, but smaller 
since less water is added to the manure. Space requirements are greater with earthen structures 
than fabricated manure storage tanks due to the required berms and front/back slopes that have 
structural integrity and can be properly maintained. Maintenance requirements may be greater 
with earthen structures due to the need for maintaining and mowing a vegetative cover on the 
berm area and keeping it free of weeds, trees, and shrubs. Agitation is equally important in 
earthen structures, and access points for agitation and pumping should be part of the design plan. 
Some earthen storage units. are partially or completely lined with concrete and built with an 
access ramp so that loading and hauling equipment can enter the basin. Earthen storage 
structures are more difficult to cover than tanks if odor control is needed. Odor is generally a 
greater problem in slurry storage structures than in a properly operating lagoon, but if coverage is 
necessary, it is less costly in a slurry storage facility because of the smaller size. 

Advantages of storing manure in the slurry form may include less volume (higher solids 
content compared to a lagoon), adaptability to tank storage either under floor or above ground, 
possibility of covering the manure storage facility to reduce odors, higher nutrient retention, and 
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• 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. 

  Berm   Freeboard 

25-yr 24-Hr Storm 
Dilution Volume 
(Includes Rainfall) 

Manure Storage 

Treatment 
Volume 

S Sludge 
Storage 

Figure 1. Capacities that must be included in a proper lagoon design. 

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. 

Manure Slurry Storage 
The actual size of a manure slurry storage structure needed depends upon the same 

factors used in sizing a lagoon with the notable exception that no treatment volume of water must 
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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. 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 material, and the remaining 
manure can leach into the soil. Experience has shown that the most highly contaminated areas 
on a poultry farm is 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 gained 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 (especially phosphorus) 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. 

Table 1. Estimated available nitrogen after storage losses (% of total nitrogen produced) 
for different systems. 

Management System Dairy Poultry Swine 

Anaerobic Lagoon 20-35 20-30 20-30 

Manure Slurry Storage 65-80 70-75 

Manure Stored in Pit Beneath Slats 70-85 80-90 70-85 

Manure and Bedding in Covered Storage 65-80 55-70 

Manure stored in open lot 70-85 55-70 
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Operation and Monitoring of Lagoons and Slurry Storages 

Lagoons combine storage and treatment functions and thus are more sensitive to 
management inputs than are solid or slurry facilities. The establishment and maintenance of 
desirable microbiological populations in lagoons requires more specific procedures in the way 
lagoons are loaded and monitored. 

Startup and loading procedures 
Lagoon startup is a very important factor in developing a mature lagoon that has an 

acceptable odor level and will perform in the expected manner over the long term. Lagoons are 
designed with a "treatment volume" that provides an environment for development and 
maintenance of a bacterial population that degrades and stabilizes manure. The size of the 
treatment volume is based on a volatile solids (VS) loading rate, which depends primarily upon 
temperature. Volatile solids are the "non-mineral" or organic solids in manure that are subject to 
bacterial degradation. At warmer temperatures, bacteria are more active and VS loading rates are 
higher. The converse is true for cooler temperatures. For the bacteria to develop and function 
properly, the actual VS loading rate should be as designed. The proper VS loading rate is 
achieved only if the lagoon contains a volume of water equal to the treatment volume at startup. 
A lagoon with only one-tenth of the treatment volume filled at startup will experience an 
"overload" by a factor of 10 (VS loading rate is ten times greater than designed). Therefore, it is 
very important to plan a procedure to have sufficient water in a lagoon at startup. The treatment 
volume should be used as a target. Achieving this goal may require identifying a water source 
(pond, lake) and implementing the needed pumping procedures to transfer the desired volume of 
water to the lagoon. Since bacteria are more active at warmer temperatures, consideration should 
be given to starting a lagoon in the spring or early summer. In this way, bacteria will have a 
warm season to establish themselves before activity slows during the winter. Spring startup of 
lagoons often requires special planning of construction schedules and animal procurement. 

Problems associated with insufficient volume at startup include excessive odor and high 
rates of sludge buildup. A lagoon that is started with insufficient volume may take years to 
recover and may never attain an operating state equal to a lagoon that is started properly. 

In addition to startup, long-term loading procedures are critical to lagoon performance. A 
somewhat common and unfortunate practice in the livestock industry is to expand animal 
numbers without expanding lagoon size. This results in a proportionate increase in VS loading, 
and the associated problems can be expected to develop. Volatile solids loading should not be 
increased beyond the design loading. Alternatives to reduce VS loading (or expand animal 
numbers) include solids separation, construction of additional lagoon volume, or pretreatment of 
manure. Lagoons should also receive manure in a consistent manner (no "slug" loading). This is 
usually accomplished in modern production systems utilizing hydraulic transport of the manure 
to the lagoon. 

Salt and Nutrient Levels, Testing 
Bacterial activity is somewhat sensitive to salt levels in the lagoon. Salts are a natural 

byproduct of the biological degradation of manure. The removal of some salts as the lagoon is 
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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 structure should be 
monitored and recorded. This data can illustrate the effects of excessive rainfall and lot runoff, 
and help in planning pump-down or other land application activities. Manure levels should be 
observed and recorded frequently enough to provide a "feel' for the rate of accumulation, and 
pumping activities should be scheduled accordingly. 

When a lagoon is pumped or other manure storage structure is emptied, the date of the 
activity should be recorded along with the volume or amount of manure removed, locations 
where the manure is spread, and the nutrient content (lab analysis) of the manure. Calibration of 
pumping equipment is necessary to accurately estimate amounts pumped. This information may 
be required by the regulatory agency for interim or year-end reports, or may be useful in the 
event of litigation. 

Pump-down or Manure-Level Markers 
Pump-down or manure-level markers, or indicators, are a simple but important 

component of a manure storage- facility. Such a marker enables the operator to-ascertain quickly 
and easily the degree of fill of the manure storage facility, the point at which pumping or 
emptying should begin, and the point at which it should end. The presence of a durable, easily 
read marker gives inspection or regulatory personnel confidence that a manure storage facility is 
being managed properly. 

Experience has shown that pump-down markers must be made of durable materials and 
properly installed to afford the long life needed. The operator or inspector should be able to 
ascertain the following information when observing a pump-down marker: 

• When pumping operations should begin and end 
• Level at which overflow will occur 
• Fraction of total storage that is currently filled 

A common practice is to install steel fence posts at the upper and lower pump-down 
levels for earthen impoundments. While this approach provides basic information on beginning 
and ending pump-down, experience has shown that more knowledge is needed. Also, fence 
posts installed in this manner are subject tc) damage and displacement. A good pump-down 
marker will indicate the level, or elevation, of manure throughout the possible range (from lower 
pump-down level to overflow, or spillway) in the storage facility. Experience has shown that a 
6" x 6" treated wood pole properly imbedded makes a good pump-down marker. Notches or 
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Aesthetics and appearance 
Aesthetics and appearance maynot 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, tour groups, regulatory or inspection personnel, 
and others 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 of that enterprise for environmental stewardship and 
environmental compliance. A clean, well-landscaped production area will project a positive 
image for the operation, while the presence of debris, litter, and poorly maintained buildings will 
project a negative image. Typical items of concern for livestock production enterprises include 
leftover construction debris or refuse; old, unused vehicles; worn-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 managing animal mortalities should be developed 
and implemented. The visual and olfactory perceptions generated by the presence of dead 
animals in or around the production facility are highly offensive and likely will be attributed to 
the industry as a whole by the general public. Additionally, poorly managed mortalities 
represent a very real health and disease risk to the enterprise. 

Few activities undertaken by the producer are as effective as frequent mowing in 
conveying a positive image of livestock production. Producers who maintain "front yard quality" 
around the production and manure storage facilities provide a powerful first impression of pride 
and responsibility. Conversely, the presence of tall grass, weeds, shrubs, and trees in undesirable 
locations creates an impression -of laxity and disrespect for environmental responsibility. 
Regulatory personnel inspect most livestock production and manure storage facilities at some 
interval. If tall grass, weeds, brush, and trees hamper the inspector, a positive report is an 
unlikely outcome. Routine inspections for seepage, rodent burrowing, erosion, or other damage 
are much more effective if the areas have been mowed at regular intervals. 

Control of Surface Water 
As confined production units become larger, control of surface water in the production 

area is a primary concern. Wider, longer buildings, placed relatively close together, create high 
rates of discharge from roof and paved areas. Special considerations and landscaping are needed 
to manage this water in a manner that does not create erosion and unwanted ditches and washed-
out culverts or waterways. A surface water management plan should be developed based on a 
design storm event, expected runoff rates, soil types and erosive velocities, and properly 
designed and vegetated channels for carrying surface water away from the production area. 
Some states may require that surface water from production areas be contained and/or checked 
for contaminant levels before discharge to a watercourse. 
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Management Options 
After emptying, there are three options available: 

1. The structure can be refilled and reclaimed for other uses. In this case, berms should be 
removed and the land restored to approximately its original contours. Fill material and 
compaction should be sufficient so settling and ponding does not occur. Surface water 
should be diverted from the site, and a growing crop or sod should be established on the 
fill's surface. 

2. The berm can be breached. In this case, the sides of the breach should have at least a 3 to 
1 (horizontal to vertical) side slope and the breach must be deep enough to prevent 
ponding inside the structure. A cover crop should also be planted and maintained on all 
exposed areas. 

3. The structure can be converted to a pond for use as temporary irrigation storage, 
aquaculture, or for livestock watering if the structure of the berms is adequate for these 
purposes. The NRCS can be contacted for help in assessing the adequacy of the design. 
If they did the original design, this should be a relatively simple matter. For fish 
production or livestock watering, water quality tests should be done to assure safety 
before using the structure for these purposes. Nitrate nitrogen levels should be below 30 
ppm before allowing livestock to drink the water. It may be necessary to install an 
emergency spillway if this was not included in the original design. 

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 if necessary, 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 large 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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Appendix A 

Monthly Manure Storage Facility Checklist 

Farm:  Facility ID: 

Inspected by:  Date: 

Manure Level 

Manure level today: (Distance below maximum fill level) ft. 

Last observation: ft. Date: 

Earthen Storage Facilities 

Low Potential 

Item Risk Problem Corrective Measures Taken/Planned 

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

Yes No 

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 other evidence of 
seepage or leaks? 

Yes No 
. 

Are the embankments free of burrowing or 
other rodent damage? 

Yes No 

Is the liner free of damage due to rainfall, 
wind, or wave action? 

Yes No 

Is the liner free of erosion damage around 
inlet/outlet pipes and agitation points? 

Yes No 

Does the lagoon contain at least the 
minimum volume for treatment? 

Yes No 

Concrete/Steel Tanks 

Low Potential 

Item Risk Problem Corrective Measures Taken/Planned 

Are tanks free of visible cracks or structural 
damage in walls or foundation? 

Yes No 

Is the area around the tank free of seepage 
or other evidence of leakage? 

Yes No 

Is the manure loadout area free of spills or 
accumulations of manure? 

Yes No 

Does surface water properly drain away 
from the manure tank? 

Yes No 
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Diversions 

Low Potential 

Item Risk Problem Corrective Measures Taken/Planned 

Is roof water and field runoff diverted? Yes No 
Are diversion ditches adequately sized to 
handle runoff without overtopping? 

Yes No 

Are diversion channels vegetated and free of 
erosion? 

Yes No 

Is storage available in secondary 
containment structures if required? 

Yes No 

Is there adequate drainage of surface water 
around production buildings and manure 
storage facilities? 

Yes No 

Components 

Low Potential 

Item Risk Problem Corrective Measures Taken/Planned 

Are level markers properly installed and 
easy to read? 

Yes No 

Are manure inlet pipes submerged and 
properly supported? 

Yes No 

Are drains, sewer lines, and cleanouts in 
good condition and operating properly? 

Yes No 

Are perimeter drains or tiles open and 
functioning?

Yes No 

Are recycle pumps, valves, controls, and 
pressure lines operating properly? 

Yes No 

Appearance 

Low Potential 

Item Risk Problem Corrective Measures Taken/Planned 

Is the manure storage site neat and recently 
mowed? 

Yes No 

Is the manure storage site free of refuse, 
debris, unused materials, and junk? 

Yes No 

Is the manure storage site screened by visual 
barriers, and are these barriers maintained? 

Yes No 

Is the manure storage site free of carcasses, 
afterbirth, or medical wastes? 

Yes No 

Is the manure storage site properly fenced 
and marked? 

Yes No 

Is the lagoon purple and actively bubbling? Yes No 
Is the manure storage surface free of 
excessive floating materials or vegetation 
growth? 

Yes No 
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Land Application of Animal Manure 
•Dr. Mark Risse 

This lesson and the material in it are adapted from the National Animal and Poultry Waste 
Management Curriculum Lessons 30 through 36. 

Intended Outcomes
The participant will: 
• Understand key considerations in selecting and managing land application sites 
• Identify activities related to timing of applications that may lead to higher environmental risk 
• Become familiar with various land application systems and methods 
• Understand the importance of equipment calibration 
• Identify appropriate land application BMPs for their farm 
• Develop procedures for proper record keeping for land application systems 

Introduction 
As agricultural producers strive to develop a more sustainable agriculture, the potential of 

animal manure to recycle nutrients, build soil quality, and maintain crop productivity becomes 
more important. At the same time, however, the nature of modern animal agriculture, with its 
highly concentrated production facilities and reliance upon feed supplements to maintain animal 
health and productivity, has raised serious questions about the effects of animal manure on the 
quality of our soil, water, atmosphere, and food supply. Because land application is the only 
practical alternative for much of animal-based agriculture, the cornerstone of most manure 
management programs will be a solid understanding of how animal manure and manure-
amended soils affect agricultural production and the surrounding environment. The soil is a very 
effective manure treatment system if manure is applied at the proper rate, time, and location. 
While farm operators that need the nutrient resource in manure tend to use it better, even those 
that 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. 

Manure utilization planning is a two-part process. In the last section we covered the first 
component which focused on developing a general cropping plan and estimate the number of 
acres needed to properly land apply the manure. The second component can be referred to as the 
annual plan. The annual plan refers to the actual implementation of the strategic plan. It covers 
such things as the planned times for manure applications, the manure application methods, best 
management practices, and records of manure applications and,crop yields. 

Selecting and Managing Land Application Sites 

The importance of selecting the best site to apply manure cannot be over emphasized. 
Site selection is one of the major factors that directly affect the success of an operation. Spend 
the time up front selecting the best sites so that future, potentially expensive environmental 
problems and adverse public relations can be avoided. Even though the site may look good 
initially, its use may result in problems that could easily have been avoided by choosing another 
site. 

Animal manure should not reach wetlands or surface waters of the state by runoff, drift, 
manmade conveyances (such as pipes or ditches), direct application, or direct discharge during 
operation or land application. Manure should not be applied to saturated soils, during rainfall 
events, or when the soil surface is frozen. Slopes steeper than 6% should also be unless there is 



Table 1 Field assessment for manure application. 
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CATEGORY Field # 
Points 

1:T4nued crop (Check one) 
a. Continuous corn or corn not following legume 10 
b. Second-year corn following legume 8 
c. First-year corn following legume 1 
d. First-year corn following nonforage legume 8 
e. Nonforage legume 2 
f. Small grains (for grain) 6 
g. Small grain with seeding (removed as grain) . 2 
h. Small grain with seeding (removed as hay or silage) 4 
i. Prior to direct seeding legume forage 8 
j. Topdress (good legume stand) 1 
k. Topdress (fair legume stand) 2 
1. Topdress (poor legume stand) 3 
m. Grass pasture or other nonlegumes 6 
2 o' P'4(7, a one for each categor) 
1. > 200 lbs/acre 1 
2.100-200 lbs/acre 3 
3.30-100 lbs/acre 5 
4. < 30 lbs/acre 10 
. 4e/soli limitations 0, *1( one for each eatetcn y) 

a. Surface or groundwater proximity 
1. Applied and incorporated within 10-year floodplain or 

within 200 feet of surface water or groundwater access 
1 

2. Application outside these restrictions 5 
b. Slope 
1. Slope > 12% 1 
2. Slope 6-12%; > 12% (incorporated, contoured, or terraced) 3 
3. Slope 2-6 %; 6-12% (incorporated, contoured, or terraced) 5 
4. Slope < 2%; <6% (incorporated, contoured, or terraced) 10 
c. Soil texture 
1. Sands, loamy sands 1 • 
2. Sandy loamy, loams/sands, loamy sands; spring applied 3 
3. Other soils/sandy loams, loamy, clays, spring applied 5 
d. Depth to bedrock 

1.0-10 inches 0 
2.10-20 inches 1 
3. > 20 inches 5 + 
4 *Aal oints,

(l i" er. eor igher priority for land applicatiop. 
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applied to an actively growing crop or within 30 days of planting a crop. If crops for human 
consumption are to be grown, manure should not be applied in the three weeks before harvest. 
Timing is most important for nutrients applied to soils with a high leaching potential. Applying 
nitrogen to a sandy soil when there is no crop to remove it will almost certainly result in loss of 
nitrogen to the shallow groundwater. Recommendations that are used for fertilizer nitrogen 
conservation (reduced leaching) should also be used for manure nitrogen. Manure that has 
primarily organic N can be successfully applied in the fall, prior to spring planting, if erosion and 
runoff control measures are in place but the losses will be greater. 

In some cases, manure storage capacity dictates the frequency of manure applications. 
Low manure storage capacity will require frequent applications and year-round cropping 
systems, while larger storage volumes may allow less frequent applications to a single crop. 
Many storage structures are designed for 180-270 days of temporary storage. If the same fields 
are to be used, this means an actively growing crop must be present in both summer and winter. 
Double cropping or overseeding of perennial forages can be used to accomplish this, but a higher 
level of management is required to make this system work properly. For existing facilities, the 
temporary storage volume should be known, or can be calculated, and used to determine the 
number of days of temporary storage. Because manure production and storage capacity 
determine the maximum amount of time between manure applications, these factors strongly 
influence crop selection. 

As seen in Figure 1, there are several months during the year when most crops are 
dormant. For example, bermudagrass is dormant in January and February, and growth is "slow" 
during March, November, and December. If the crop is not actively growing, there is little or no 
nutrient uptake. In this situation, any nitrogen applied to the bermudagrass field could leach 
through the soil and move down towards the water table. Consequently, land application is not 
generally recommended during dormant periods. 

The risk of encountering an emergency situation can be significantly reduced by utilizing 
a cropping system that provides the flexibility of extending the application season throughout 
most of the year. For example, if bermudagrass is overseeded with rye in the winter, you have a 
cropping system in place that can accept some manure during every month in most years. There 
may still be one or two consecutive months when fields are too wet to apply manure. In a 
bermudagrass/rye cropping system, the peak storage duration in the lagoon is only for the wet 
weather period, rather than the five months or longer required if only bermudagrass is being 
grown. 

Selecting the Appropriate Application Method 
An environmentally friendly land application system for manure will require careful 

review of the equipment and management procedures previously used. Critical to this approach 
is the producer's willingness to treat manure or other livestock by-products as a nutrient resource 
and not as a waste. Manure application equipment must be selected and managed as fertilizer-
spreading equipment as opposed to waste disposal equipment. Efficiency of manure nutrient use 
will need to be a producer's primary objective. 

The proper location and selection of application sites and equipment are no assurance that 
problems will be eliminated. Manure spreading or spraying activities must be planned and 
managed to prevent adverse impact on the groundwater, surface water, nuisances, public health, 
and plants. Here are some considerations in selecting application equipment. . 
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of manure. The ammonium fraction, originally representing roughly half of the potentially 
available nitrogen, is lost by long-term open lot storage of manure, anaerobic lagoons, and 
surface spreading of manure. Systems that conserve ammonium nitrogen and provide nutrients 
more in balance with crop needs increase the economic value of manure. 

Odor Nuisances. Odor nuisances are the primary driving factor of more restrictive local 
zoning laws for agriculture. Application systems that allow you more flexibility in application 
timing and location can reduce odor nuisances. Manure application systems that minimize odor 
deserve consideration and preference where neighbors live close to application sites. 

Soil Compaction. Manure spreaders are heavy. The manure alone in a 3,000-gallon 
liquid manure tank weighs more than 12 tons. In addition, manure is often applied at times of 
the year, late fall and early spring, when high soil moisture levels and the potential for 
compaction are common. Impact of manure application on potential soil compaction deserves 
consideration. 

Table 3. Environmental rating of various manure application systems. 

Uniformity of 
Application 

Conservation of 
Ammonium Odor Compaction 

Timeliness 
of Manure 

Application 

Solid Systems 
Box spreader: tractor pulled Poor very poor fair fair poor 
Box spreader: truck 

mounted 
Poor very poor fair fair fair 

Flail-type spreader Fair very poor fair fair poor 
Side-discharge spreader Fair very poor fair fair poor 
Spinner Spreader Fair very poor fair fair fair 
Dump truck very poor very poor fair poor fair 

Liquid Systems: Surface 
Spread 

Liquid tanker with splash 
plate 

Poor poor poor poor fair 

Liquid tanker with drop 
hoses 

Fair fair good poor fair 

Big gun irrigation system Good very poor very poor excellent excellent 
Center pivot irrigation 

system 
Excellent very poor very poor excellent excellent 

Liquid Systems: 
Incorporation 

Tanker with knife injectors Good excellent excellent poor fair 
Tanker with shallow 

incorporation 
Good excellent excellent poor fair 

Drag hose with shallow 
incorporation 

Good excellent excellent good good 

Equipment Calibration 
You can avoid the potential adverse effect on ground and surface water caused by over 

fertilization by applying only the amount of manure, effluent, or wastewater necessary to 
maintain soil fertility for crop production. A nutrient management plan is of little use if the 
designed application rate can not be met. Calibration of manure-application equipment is 
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• Uniformity of manure application is critical for fertilizer applicators. Variations in 

application rate both perpendicular and parallel to the direction of travel are common. 

• Transport speed and box or tank capacity impact timely delivery of manure. Often 

50% or more of the time hauling manure is for transit between the feedlot or animal 

housing and field. Truck-mounted spreaders can provide substantial time savings 

over -pulled units for medium- and long-distance hauls. Trucks used for manure 

application must also be designed to travel in agriculture fields. Available four-wheel 

drive and duel or flotation-type tires should be considered for trucks that will apply 

manure. Increased box or tank capacities speed delivery. Spreaders must be selected 

to move and apply manure quickly. 

• Ammonia losses are substantial for solid manure application that is not incorporated. 

Most of the ammonia nitrogen, representing between 20% and 65% of the total 

available nitrogen in manure, will be lost if not incorporated within a few days. 

Practices that allow for incorporating manure into the soil on the same day as applied 

will reduce ammonia losses and increase nitrogen available to crops. 

Calibrating Manure Spreaders 
Calibration of your spreader is a simple, effective way of improving utilization of nutrients in 

manure more effectively. Only by knowing the application rate of your spreader can you correctly 

apply manure to correspond to your crop needs and prevent water quality problems. Applicators can 

apply manure, bedding, and wastewater at varying rates and patterns, depending on forward 

travel and/or PTO speed, gear box settings, gate openings, operating pressures, spread widths, 

and overlaps. Calibration defines the combination of settings and travel speed needed to apply 

manure, bedding, or wastewater at a desired rate and to ensure uniform application. A brief 

calibration procedure is given below. An extension publication is also available at: 

http://www.ces.uga.edu/pubcd/C825-W.HTML 

Solid and Semisolid Manure Spreaders 
To calibrate a spreader for solid manure (20% or more solids), the following materials are 

needed: 
1. Bucket 
2. Plastic sheet, tarp, or old bed sheet. An even size, 8 feet by 8 feet, 10 feet by 10 feet, or 12 

feet by 12 feet, will make calculations easier. 
3. Scales 

Solid and semisolid spreaders are rated by the manufacturer either in bushels or cubic feet 

(multiply bushels by 1.25 to get cubic feet). Most spreaders have two rating capacities: (1) 

struck or level full and (2) heaped. Calibration of solid manure spreaders based on its capacity 

(volume) is difficult to estimate accurately because the density of solid and semisolid manure is 

quite variable. Density is the weight of the manure per volume of manure (pounds per cubic 

foot). Manure density varies depending on the type and amount of bedding used as well as its 

storage method. Therefore, if you estimate spreader application rates as the volume of the 

manure the spreader holds, you are overlooking the fact that some manure weighs more than 

other manure. This can cause a significant error when calculating manure application rates. 

Since manure and litters have different densities, an on-farm test should be done. To 

determine the load (tons) of a manure spreader, 
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• Table 4. Calibration of solid manure spreaders. 

Pounds of 
Manure Applied 
to Sheet 

Tons of Manure Applied/Acre 

Size of Ground Sheet 
8' x 8' 10' x 10' 12' x 12' 

1 0.34 0.22 0.15 
2 0.68 0.44 0.30 

3 1.02 0.65 0.45 

4 1.36 0.87 0.61 

5 1.70 1.09 0.76 

6 2.04 1.31 0.91 

7 2.38 1.52 1.06 

8 2.72 1.74 1.21 

9 3.06 1.96 1.36 

10 3.40 2.18 1.51 
15 5.10 3.27 2.27 
20 6.81 4.36 3.03 

Many times it may be necessary to adjust the rate in which waste is applied from the way 

it is normally spread. Changes in application rate can be accomplished by increasing or 

decreasing the speed at which the waste is being applied. To perform these calculations, the 

spreader load (tons), duration of application (minutes), and the average width (feet) of a normal 

application needs to be known. The application rate and travel speed can be found using the 

following equations: 

Application rate (tons/acre) —  
spreader load (tons) x 495 

time (min) x width (ft) x travel speed (mph) 

Travel speed (mph) —  
spreader load (tons) x 495 

time (min) x width (ft) x application rate (tons/acre) 

Example #1: 
What is the application rate (tons per acre) if you collect 8.5 pounds of manure on a 10-foot by 

10-foot tarp during a calibration run? 

Application rate (tons/acre) = 
8.5 lb manure x 21.78 

10 ft x 10 ft 
- 1.85 tons/acre 

Example #2: 
What speed should you run if you wish to apply 4 tons of manure per acre with a 3-ton spreader? 

Your spreader application width is 20 feet, and your spreader empties in 6 minutes. 

11 
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Desirable Application Patterns 

Center of Spreader 

Flat Top Oval Pyramid 

Undesirable Application Patterns 

Center of Spreader 

to 

Offset Left Offset Right 

Figure 2. Desirable and undesirable application uniformity. 

Hauling Liquid Manure 
The standard 2,000- to 4,000-gallon tractor-pulled tanker cannot move manure fast 

enough for some livestock operations. In some regions, over-the-road tankers are being 
employed to shuttle manure from the manure storage to the edge of the field. Manure is then 
transferred to separate liquid application equipment or remote storage. Often, used semi-tractor 
milk or fuel tankers with capacities of 6,000 gallons or more are purchased for shuttle duty. 
Prior to implementing this approach, an individual should check licensing and inspection 
requirements and carrying capacity of local bridges. 

Flexible Hose Systems 
Pumping of liquid manure from the manure storage to the field is becoming increasingly 

common. Manure of up to 8% solids is being pumped several miles to a remote storage or field 
application equipment. Pipe friction is the primary limiting factor. Manure at solids content 
below 4% can be treated as water in estimating friction losses. An additional allowance for 
friction loss is required for pumping manure with a solids content above 4%. Manure handling 
systems that involve addition of significant dilution water or liquid-solids separation equipment 
provides a slurry that is most appropriate for this application. 
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Surface Broadcast of Liquid Manure 
Surface application of liquid slurries provides a low-cost means of handling the manure 

stream from many modern confinement systems. Tank wagons equipped with splash plates are 

commonly used to spread a lot of manure. However, surface application suffers from several 

disadvantages including 
• Ammonia losses. Surface application of slurries results in losses of 10% to 25% of the 

available nitrogen, due to ammonia volatilization (Table 5). 

• Odor. Aerosol sprays produced by mixing manure and air carry odors considerable 

distances. 
• Uniformity. Splash plates and nozzles provide poor distribution of manure nutrients. 

A few recent developments attempt to address these concerns. Boom-style application units for 

attachment to tank wagons or towed irrigation systems are appearing commercially for the first 

time. These systems use nozzles or drop hoses for distributing a slurry. They offer the 

opportunity to reduce odor concerns and improve uniformity of distribution. 

Table 5. Nitrogen losses during land application. Percent of total nitrogen lost within 4 days of 

application. 
Type of Nitrogen 

Application Method Waste Lost26 
Broadcast Solid 15-30 

Liquid 10-25 
Broadcast with Solid 1-5 

immediate incorporation Liquid 1-5 
Knifing Liquid 0-1 
Sprinkler irrigation. Liquid 0-1 

Direct Incorporation of Liquid Manure 
Options for direct incorporation of liquid manure are growing (Figure 4). Injector knives 

have been the traditional option. Knives, often placed on 20- to 25-inch centers, cut 12- to 14-

inch deep grooves in the soil into which the manure is placed. Limited mixing of the soil and 

manure and high power requirements are commonly reported concerns. 
Injector knives with sweeps that run four to six inches below the soil surface allow 

manure placement in a wider band at a shallower depth. Manure is placed immediately beneath 

a sweep (up to 18 inches wide), improving mixing of soil and manure. Location of the manure 

higher in the profile minimizes potential leaching and reduces power requirements. Sweeps can 

be used to apply a higher rate of manure than a conventional injector knife. 

Other shallow incorporation tillage implements (s-tine cultivators and concave disks) are 

increasingly available options on many liquid manure tank wagons. These systems are most 

commonly used for pre-plant application of manure. Manure is applied near the tillage tool, 

which immediately mixes the manure into the soil. Speed of application, low power 

requirements, and uniform mixing of soil and manure have contributed to the growing popularity 

of this approach. In addition such systems are being used to side dress manure on row crops 

without foliage damage. Side dressing expands the season during which manure can be applied 

and improves the use of manure nutrients. All soil incorporation systems also offer the 

advantage of ammonia conservation and minimal odors. 
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Example #3: 
Your waste application method is a tractor-drawn tanker (honeywagon) with a 2,500-gallon 
capacity. You apply a load to a field and measure the application area as 22-feet wide by 280-
feet long. What is the application rate in gallons per acre? 

First, figure the coverage area: 

Coverage area (acres) = 
280 ft x 22 ft

— 0.14 acre 
43,560 ft2 

Then figure the application rate: 

Application rate for spreader (gal/acre) = 
2,500 gal _ 

17,857 gal/acre 
0.14 acre 

Drag-Hose Injectors 
This method calculates the required speed to travel when pulling a drag hose application 

system (Figure 5) around the field. If you are not using a flow meter, you will have to operate 
the system for at least one hour before you can get an accurate reading of what you have 
removed from the storage tank or basin. 

To calculate the required speed, you need to know 
• The volume applied per hour (in gallons per hour) from a flow meter, the 

manufacturer's information or the amount removed from manure storage. 
• The desired application rate, in gallons/acre 
• The width of application, in feet 

8.25 x Volume/hr. 
Speed (miles/hr) =  

Rate x Width 

Select the appropriate gear in the field tractor to match the calculated speed. If the 
calculated speed is too fast, you could reduce the volume applied per hour by decreasing the 
power to the main pump. At the same time, you may also have to reduce the nozzle (or orifice) 
size to keep adequate pressure in the drag hose. Another way to compensate for an excessive 
calculated tractor speed is to increase the width of application. This could be accomplished by 
using a boom-style application. 

Example #4: 
A custom manure applicator measured pumped manure at a rate of 24,000 gallons per hour. His 
injector boom is 22 feet wide. He wants to apply 5,500 gallons per acre. 

Speed = 
8.25 x 24,000 gal./hr. 

5,500 gal/acre x 22ft. 

Speed = 1.6 miles/hr. 

He selected a gear giving a speed of 1.8 miles per hour. 
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irrigation lines be flushed with clean water after slurry pumping. With proper management, 

slurry manure up to 7% total solids can be irrigated. 
Over application of nutrients is a concern with slurry irrigation systems. Moving 

sprinklers frequently helps to avoid this. Thus, traveling irrigators are usually recommended. A 

properly designed irrigation system provides uniform wastewater application at agronomic rates 

without direct runoff from the site. However, a "good design" does not guarantee proper land 

application. Management is also critical. You should be familiar with the system components, 

range of operating conditions, and maintenance procedures and schedules to keep your system in 

proper operating condition. 

Types of Systems 
As with water irrigation, there is no one system that is superior over another system. The 

following systems can be used for effluent irrigation: 

• Stationary volume gun 
• Solid set sprinkler 
• Traveler 
• Center pivot and linear move systems 

• Hand-move sprinkler 
• Side roll 
• Furrow/Flood irrigation 
Each of these systems are described in the next few pages. Although the equipment 

required for pumping and distributing lagoon effluent may be similar to conventional irrigation 

equipment, the smaller volume of water handled in most livestock lagoons and holding basins 

generally allows the use of smaller, less costly systems. It also is possible to use an application 

system for both effluent and fresh water irrigation. The type of irrigation system chosen depends 

on many farm specific parameters including the particle size of the solids in the effluent, the 

amount of available capital and how much time and labor is available for pumping, and the land 

available for application. Nevertheless, knowledge of the potential options available and their 

advantages and disadvantages could lead you to better decisions. 

Stationary Volume Gun 
This system can be used in many small effluent application systems. The system 

includes a pump and a main line similar to the hand-move systems, but with a single or multiple 

large-volume gun sprinklers. Advantages of the volume gun systems include larger flow rates 

and a larger wetted area so less labor is required in moving the sprinkler. Some volume guns are 

wheel mounted to facilitate moving the unit. Stationary volume guns typically have nozzle sizes 

that range from 0.5 to 2 inches, and operate best at pressures of 50 to 120 psi. Coverage areas of 

1 to 4 acres can be obtained with proper selection of nozzle size and operating pressure. Gun 

sprinklers typically have higher application rates; therefore, adjacent guns should not be operated 

at the same time (referred to as "head to head"). Although stationary volume guns cost more 

than smaller hand-carry systems, the reduced labor cost and higher flow rates may offset the 

higher cost. 
A typical volume gun that discharges 330 gpm at 90 psi pressure wets a 350-foot 

diameter circle (2.2 acres) with an application rate of 0.33 inches per hour. The power 

requirement is about 30 horsepower. This system requires labor for movement from one set or 

location to another to ensure that the soil does not become saturated resulting in runoff. 
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Figure 6. Stationary Sprinkler System 
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Traveling Sprinklers 
Traveling sprinkler systems can be cable-tow traveler, hard-hose traveler, center pivot, or 

linear-move systems. The cable-tow traveler consists of a single-gun sprinkler mounted on a 
trailer with water being supplied through a flexible, synthetic fabric, rubber, or PVC-coated hose. 
Pressure rating on the hose is normally 160 PSI. A steel cable is used to guide the gun cart. The 
hose-drag traveler consists of a hose drum, a medium-density polyethylene (PE) hose, and a gun-
type sprinkler. The hose drum is mounted on a multiwheel trailer or wagon. The gun sprinkler 
is mounted on a wheel or sled-type cart referred to as the gun cart. Normally, only one gun is 
mounted on the gun cart. The hose supplies wastewater to the gun sprinkler and also pulls the 
gun cart toward the drum. The distance between adjacent pulls is referred to as the lane spacing. 
To provide proper overlap, the lane spacing is normally 70% to 80% of the gun-wetted diameter. 

The hose drum is rotated by a water turbine, water piston, water bellows, or an internal 
combustion engine commonly referred to as an auxillary drive unit. Regardless of the drive 
mechanism, the system should be equipped with speed compensation so that the sprinkler cart 
travels at a uniform speed from the beginning of the pull until the hose is fully wound onto the 
hose reel. If the solids content of the wastewater exceeds 1%, an engine drive should be used. 

Nozzle sizes on gun-type travelers are 1/210 2 inches in diameter and require operating 
pressures of 75 to 100 PSI at the gun for uniform distribution. The gun sprinkler has either a 
taper bore nozzle or a ring nozzle. The ring nozzle provides better breakup of the wastewater 
stream, which results in smaller droplets with less impact energy (less soil compaction) and also 
provides better application uniformity throughout the wetted radius. But, for the same operating 
pressure and flow rate, the taper bore nozzle throws water about 5% further than the ring nozzle, 
i.e., the wetted diameter of a taper bore nozzle is 5% wider than the wetted diameter of a ring 
nozzle. This results in about a 10% larger wetted area such that the precipitation rate of a taper 
bore nozzle is approximately 10% less than that of a ring nozzle. 

A gun sprinkler with a taper bore nozzle is normally sold with only one size.nozzle, while 
a ring nozzle is often provided with a set of rings ranging in size from 1/2 to 2 inches in 
diameter. This allows the operator flexibility to adjust flow rate and diameter of throw without 
sacrificing application uniformity. However, there is confusion that using a smaller ring with a 
lower flow rate will reduce the precipitation rate. This is not normally the case. Rather, the 
precipitation rate remains about the same because while a smaller nozzle results in a lower flow, 
it also results in a smaller wetted radius or diameter. The net effect is little or no change in the 
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Furrow or Gated Pipe Irrigation 
These systems consist of a pump or gravity flow arrangement from a lagoon storage basin 

to a distribution pipe that has holes at intervals along its length. Effluent is discharged through 
the holes at a rate compatible with the land slope and soil infiltration rate. The gated distribution 
pipe usually is laid as level as possible across the upper end of a sloped soil-plant filter or 
manure receiving area. Gate pipe systems are suitable for lands from 0.2% to 5.0% slope. 
Flatter slopes result in ponding or manure at the discharge point of the gated pipe, while steeper 
slopes cause effluent runoff with little opportunity for infiltration into the soil. 

The advantages of gated pipe systems are relatively low cost, low operating pressures, 
and even distribution of effluent if the holes in the pipe are properly located and sized. The 
disadvantages of the gated pipe systems are high labor and management to ensure the proper 
operation of the systems. Gated pipe systems do not perform well on uneven or steeply sloped 
land. Traditionally, gated pipe has been used to irrigate row crops. However, properly designed 
and managed gated pipe systems have been successfully used 'to apply lagoon effluent to grassed 
areas. 

Calibrating Irrigation Systems 
Operating an irrigation system differently than assumed in the design will alter the 

application rate, uniformity of coverage, and subsequently the application uniformity. Operating 
with excessive pressure results in smaller droplets, greater potential for drift, and accelerates 
wear of the sprinkler nozzle. Pump wear tends to reduce operating pressure and flow. With 
continued use, nozzle wear results in an increase in the nozzle opening, which will increase the 
discharge rate while decreasing the wetted diameter. Clogging of nozzles or crystallization of 
main lines can result in increased pump pressure but reduced flow at the gun. Plugged intakes 
will reduce operating pressure. An operating pressure below design pressure greatly reduces the 
coverage diameter and application uniformity. Field calibration helps ensure that nutrients from 
liquid manure or lagoon effluent are applied uniformly and at proper rates. 

The calibration of a hard hose or cable tow system involves setting out collection 
containers, operating the system, measuring the amount of wastewater collected in each 
container, and then computing the average application volume and application uniformity. 

An in-line flow meter installed in the main irrigation line provides a good estimate of the 
total volume pumped from the lagoon during each irrigation cycle. The average application 
depth can be determined by dividing the pumped volume by the application area. The average 
application depth is computed from the following formula: 

Average application depth, inches — 
Volume pumped, gallons 

27,154 (gal/ac-in) x Application area, acres 

The average application depth is the average amount applied throughout the field. 
Unfortunately, sprinklers do not apply the same depth of water throughout their wetted diameter. 
Under normal operating conditions, application depth decreases toward the outer perimeter of the 
wetted diameter. Big gun sprinkler systems typically have overlap based on a design sprinkler 
spacing of 70% to 80% of the wetted sprinkler diameter to compensate for the declining 
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Figure 7. Calibration setup for hard hose travelers. 

Gun 
cart 

Effective lane spacing 

Calibration Method 
1. Estimate the wetted diameter of the gun. Check the actual operating pressure at the 

sprinkler and verify the nozzle type and size. Determine wetted diameter from 
manufacturer's charts. 

2. Determine the number of collection gauges and spacing between gauges. For a 
wetted diameter of 320 feet, the rain gauge spacing should not exceed 20 feet (320 
ft/16 s20 ft). 

3. Label gauges outward from the gun cart as either left or right (L1, L2, L3, etc; RI, 
R2, R3, etc.) 

4. Set out gauges along a row as labeled and shown in Figure 6, equally spaced at the 
distance determined in item 2 (20 feet). The row should be at least one wetted 
diameter from either end of the pull. The first gauge on each side of the travel lane 
should be 1/2  the gauge spacing from the center of the lane. For a gauge spacing of 20 
feet, L1 and R1 should be 10 feet from the center of the lane. 

5. Operate the system for the time required for the gun to completely pass all collection 
containers. Record the "starting" time when wastewater begins to be applied along 
the row of gauges, and the "ending" time when wastewater no longer is being applied 
anywhere along the row. Also record the distance traveled in feet for the time of 
operation. 

6. Immediately record the amounts collected in each gauge. 
7. Identify those gauges that fall outside the effective lane spacing. This volume is the 

overlap volume that would be collected when operating the system on the adjacent 
lane. 
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14. Determine the application uniformity. The application uniformity is often computed 
using the mathematical formula referred to as the Christiansen Uniformity Coefficient 

(I-Q. It is computed as follows: 

Uc = 
Average depth (#9) — Average deviation 

(#11) 
Average depth (#9) 

X 100 

15. Interpret the calibration results. The higher the Uniformity Coefficient, the more 
uniform the application. A value of 100 would mean that the uniformity is perfect; 
the exact same amount was collected in every gauge. 

For travelers with proper overlap and operated in light wind, an application uniformity 
greater than 85 is outstanding and very rare. Application uniformity between 70 to 85 is in the 
"good" range and is acceptable for wastewater application. Generally, an application uniformity 
below 70 is considered unacceptable for wastewater irrigation using travelers. If the computed 
Uc is less than 70, system adjustments are required. Contact your irrigation dealer or technical 
specialist for assistance. 

Center Pivot 
As Figures 8 and 9 show, center pivot and linear move irrigation systems are calibrated 

by placing one or more rows (transect) of collection containers parallel to the system. For center 
pivot systems with multiple towers, place the first collection container beside the first moving 
tower (140 to 180 feet from the pivot point). This will miss the area between the pivot point and 
first tower, but it is necessary to omit this system through this zone. The area missed-will be less 
than 3 acres and will usually represent less than 10% of a typical sized system. If the system has 
only one moving tower, place the first container 100 feet from the pivot point tower. Place 
containers equally spaced to the end of the system. For lateral move systems, place containers 
throughout the entire length of the system. 

Containers should be spaced no further apart than 1/2 the wetted diameter of rotary 
impact sprinklers, 1/4 the diameter of gun sprinklers, or 50 feet, whichever is less. On systems 
with spray nozzles, collection containers should be spaced no further than 30 feet. A 20- to 25-
foot spacing is generally recommended for all types of sprinklers, which will result in six to eight 
collection containers between each tower. Collection containers should be placed such that they 
intercept discharge from a range of lateral distances from the sprinkler (midpoint, quarter point, 
directly under sprinkler, etc.). This can be accomplished by selecting a catch can spacing 
different from a multiple of the sprinkler spacing along the lateral. Where end guns are used, the 
transect of collection containers should extend beyond the throw of the gun. 

The system should be operated so that the minimum travel distance exceeds the sprinkler 
wetted diameter for the containers closest to the pivot point tower. Application volumes should 
be read as soon as all gauges stop being wetted. 
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Figure 9. Calibration layout for center pivot irrigation systems. 

9. Recompute the average application depth for the "usable" gauges identified in item 8 
that fall within the effective width of the system. (Eliminate gauges on the outer end 
of the system where the depth caught is less than half the average application depth.) 

Note: All gauges interior to the "effective width" of the system are included in the 
computations regardless of the amount caught in them. 

10. Compute the reference travel speed and compare to the manufacturer's chart. 
Distance traveled, ft 

Travel speed, ft/min — 
Time, min 

11. Calculate the deviation depth for each "usable" gauge. The deviation depth is the 
difference between each individual gauge value and the average value of all gauges 
(item 9). Record the absolute value of each deviation depth. (Absolute value means 
the sign of the number [negative sign] is dropped, and all values are treated as 
positive). 

Deviation depth = 'Depth collected in gauge I — average application depth' 
"I" refers to the gauge number 

12. Add amounts in item 11 to get the "sum of the deviations" from the average depth 
and divide by the number of gauges to get the average deviation. 

Average deviation depth —  
Sum of deviations (add amounts computed in itemll) 

Number of usable gauges 

13. Determine the application uniformity. The application uniformity is often computed 
using the mathematical formula referred to as the Christiansen Uniformity 
Coefficient. It is computed as follows: 

Average depth (item 7) — Average deviation (item12) 
Uc — x 100 

Average depth (item 7) 
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All activities within a watershed affect NPS pollution but control of soil erosion is 
probably the best opportunity for preventing pollution since sediment is not only a pollutant 
itself, but also carries nutrients and pesticides with it. While soil erosion is a natural process, it is 
accelerated by any activity that disturbs the soil surface. The amount of soil erosion that occurs is 
related to five factors; the rainfall and runoff, the soil erodibility, the slope length and steepness, 
the cropping and management of the soil, and any support practices that are implemented to 
prevent erosion. Man can do very little to change the rainfall a location receives and has little 
effect on the natural properties of the soil that affect erosion. However, man can manage to 
reduce the impact of these factors. For example, increasing the amount of rainfall the goes into 
the soil (infiltration) is an indirect means of reducing erosion. Knowledge of rainfall patterns will 
also allow farmers to insure that the soil is protected during the periods of the year when they 
receive the largest amounts of rainfall. Traditionally, farmers have controlled soil erosion 
through modifications in slope steepness and slope length and in cropping and management. 
Since the dawn of agriculture, man has known that longer and steeper slopes produce more soil 
erosion and has used methods such as the construction of levies and terraces to reduce slope 
length and steepness. More recently, practices such as strip cropping and vegetated waterway 
construction have been used to reduce runoff velocities and slope length. Crop canopy and 
surface cover or residue acts 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, such as perennial systems, will result is less sediment leaving the field. 

While most BMPs reduce soil erosion and transport, some BMPs use other mechanisms 
to reduce the impact of a pollutant. There are three stages to the pollutant delivery process: 
availability, detachment, and transport. BMPs may be effective by addressing any of these three 
factors. 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 waste 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; however, 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. If a pollutant is soluble, then detachment occurs when it is dissolved in 
water. 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. Transport is the final link in the pollutant 
delivery chain. To become a pollutant, the element must travel from the point where it was 
applied to the surface or ground water. Pollutants are often transported by surface runoff or 
infiltration, however, this transport can often be reduced through BMPs. For example, using a 
filter strip to collect sediment before entering a stream is an example of reducing the amount of 
pollutant transport. 

BMPs, when properly carried out, improve water quality. Generally, an animal operation 
will have a combination of several BMPs. 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 improve. 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 10. 
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A summary of the major nutrient management practices to enhance surface water and 
groundwater quality includes 

1. Application of nutrients at rates commensurate with crop uptake requirements is one 
of the single most important management practices used for reduction of off site 
transport of nutrients. 

2. Maintaining good crop growing conditions will reduce both surface runoff losses and 
subsurface losses of plant nutrients. Preventing pest damage to the crop, adjusting 
soil pH for optimum growth, providing good soil tilth for root development, planting 
suitable crop varieties, and improving water management practices will increase crop 
efficiency in nutrient uptake. 

3. Timing of nutrient application to coincide with plant growth requirements increases 
uptake efficiency and reduces exposure of applied nutrients to surface runoff and 
subsurface leaching. Optimum time of application depends on the type of crop, 
climate, soil conditions, and chemical formulation of fertilizer or manure. Consult a 
certified crop advisor or professional agronomist to discuss when manure/nutrients' 
should be applied to maximize crop uptake. 

4. Certain soil and water conservation practices will reduce sediment-associated nutrient 
losses. Contouring, terraces, sod-based rotations, conservation tillage, and no-tillage 
reduce edge-of-field losses of sediment-bound-nitrogen and sediment-bound-
phosphorus by reducing sediment transport. 

5. Proper selection and calibration of equipment will ensure proper placement and rate 
of nutrient delivery. Improper calibration and equipment maintenance will result in 
over or under application of nutrients or uneven nutrient distribution. Appropriate 
handling and loading procedures will prevent localized spills and concentration of 
manure nutrients. 

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 to determine the appropriate rate of 
additional manure application. A suitable cover crop should be planted to scavenge 
nutrients especially in sandy, leachable soils. On soils with a high potential for 
leaching, multiple applications 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 zone. 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. 

8. 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 nitrogen rate by 25% or more to 
account for nutrient cycling through the grazing animals. 
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address the importance of application records as a vital part of an manure management system. A 
certain amount of record keeping is needed to keep up with the management of the manure 
application system. 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 manure applications to any fields. When combined with such site-specific data as your 
waste analysis, plant analysis, soils analysis, crop yields, and other farm plan items, these forms 
will provide evidence that you are managing your manure application properly and not 
exceeding agronomic rates. 

Keeping accurate records, along with the implementation of proper BMPs on your farm, 
is the primary way you prove to state water quality agencies and to the general public that your 
manure management system is not causing an environmental impact. Assistance with record 
keeping can be obtained from Certified Crop Advisors and other technical specialists, the local 
Cooperative Extension Service, the Natural Resources Conservation Service, and the local Soil and 
Water Conservation District. 

Record keeping is a major component of farm inspections that are conducted by state 
water quality agencies or local soil and water conservation districts. Often a complaint leading 
to an inspection can easily be dealt with if proper records are available. The following items 
should be available at an individual farm: 

• 

• 

1. Manure application records 
2. Map of farm fields including waste application fields and acreage 
3. Manure Management Plan 
4. Waste sample analysis 
5. Annual soil analysis for each field receiving waste applications 

Most of these records should be part of your comprehensive nutrient management plan. These 
records should be maintained for five years at the individual farm. It may be beneficial for you to 
maintain the additional following records for verification of conditions on your farm. 

1. Daily farm rainfall records 
2. Weekly lagoon level (freeboard) records 
3. Animal population 
4. Crop yields 
5. Surface water and groundwater quality records 

Forms included here are as follows: 
1. IRR-1: Irrigation Field Record is used to record each irrigation event. The IRR-1 or 

2 forms can be used with all types of irrigation systems including solid-set sprinklers, 
solid-set volume guns, hard hose travelers, center pivots, and liner move irrigation 
systems. The irrigation field record forms would also be used to record applications 
with a drag-hose injector. 

2. IRR-2: Cumulative Irrigation Field Record is to record the total annual waste 
application to one field per crop cycle. It enables the operator to calculate the total 
nitrogen application to the field and compare it to the recommended nitrogen loading 
rate. 
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Example of Manure Agreement 

MANURE UTILIZATION AGREEMENT FOR LEASED LAND 

I, , hereby give 
apply waste from his poultry production facility on  _
of the time shown below. 

 permission to 
acres of my land for the duration 

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: ,2000 to  , 

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, State and local laws. 

Third Party Receiver:  Date: 

Manure Producer: Date: 

Technical Representatives: 

Term of Agreement: 20 to  , 20 
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Summary of Essential Information 
Site Selection is critical to preventing environmental problems with dedicated land application 
sites. Ideal sites should be isolated, on slopes less than 7% slope, away from streams, rivers and 
wells, have deep seasonal groundwater tables, with soils that are suitable for maintaining good 
vegetative growth. 

Best Management Practices are effective economical approaches for preventing or reducing 
pollution generated from non-point sources. To be effective, BMP's must be properly planned, 
designed, and implemented or installed. This requires knowledge of the sources of pollutants, 
their transport mechanisms, and the effects on water quality. These are the tools that the 
agricultural community has to protect water quality. While the tools can be effective, good 
management and desire are the most important aspects of preventing agricultural nonpoint source 
pollution. These principles can not be mandated or implemented by anyone other than the 
landowner so it is ultimately their responsibility to become an environmental steward and protect 
our water for future generations. 

Reducing soil erosion is critical because sediment is a pollutant and also because it often carries 
nutrients and other pollutants with it. The amount of runoff and soil erosion at a given point is 
dependent on the climate (rainfall), soil type, cover and management and the slope length and 
steepness. Anything you can do to increase vegetative or residue cover, increase infiltration into 
the soil, or slow down the runoff coming off a field will decrease pollutant transport off the field. 

Some BMP's like filter strips and buffers are effective at trapping pollutants and limiting 
transport offsite. Farm ponds and sedimentation basins are also excellent traps 

Keys to limiting nutrient movement include placing the right amount of nutrient, in the right 
time, and at the right spot. This will minimize losses and maximize nutrient use. The right 
amount is determined through soil and manure analysis and nutrient management budgeting. 
The right time is when the plants can use the nutrients and when the risk of pollution is lowest 
(ie. Avoiding applications prior to large storms and periods of high rainfall). The right place is 
in a location where plant roots can reach the nutrients and buffering critical areas such as stream 
banks and wells. 

When determining which manure to place on which fields, remember, manure with the highest 
nutrient content should go to fields that are further away and have the highest nutrient demand. 
High P manure should be placed on fields with the lowest soil test P. 

When choosing an application method, you should consider initial cost, labor and operating 
costs, uniformity and precision of application equipment, timeliness of use, conservation of 
nutrients, odor, and soil compaction. Reliability is also important. Which systems handles 
equipment failures better? 

Calibration of application equipment is essential. It will verify actual application rates, 
troubleshoot equipment problems, determine appropriate overlaps, evaluate application 
uniformity, and monitor changes in equipment operation and manure properties. 
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Solid treatment and application methods are generally preferred to liquid and slurry systems 
because there are usually great utilization options and lower transportation and handling costs. 

To determine actual application rates, you need to know the amount applied and the area it was 
applied on. This can be accomplished at various scales from field scale to collection in a rain 
gage. Application uniformity requires measurement of the distribution and requires several 
measurements of application rates at specific points. Knowledge of uniformity is essential for 
determining proper overlap and also for evaluating application system capabilities-. 

Surface applications of manure result in much greater nitrogen losses. Manure broadcast as a 
solid generally loses 15 to 30% of its nitrogen while liquids lose 10 to 25%. Immediate 
incorporation can reduce this to 1 to 5%. Nitrogen losses and odor are much lower with injection 
or low pressure irrigation. 

Keeping proper records of manure application can improve utilization, reduce liability, and 
document compliance with regulations. At a minimum, you should have records of soil and 
manure analysis, waste application fields and acreages, and application rates and times. These 
should be kept as part of your comprehensive nutrient management plan. 
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Emergency Action Plans 

Dr. Mark Risse 
Adapted from Lesson 50 of National Animal and Poultry Waste Management Curriculum 

Manure spills and discharges largely just don't happen, they are caused. Behind most 
spills is a chain of events that leads up to an unsafe act, improper judgement, unsafe conditions, 
or a combination of factors. Manure spills and discharges are the most common cause of 
regulatory penalties in Georgia and the Nation. Preventing and properly responding to discharges 
on the farm is everyone's concern. Communication between the farm owner, supervisors, 
agencies with emergency response responsibilities and employees generates ideas and awareness 
that leads to accident prevention and quick response in the event a spill occurs. Education 
programs, response plans, and regular inspections of your manure management and application 
system are essential in providing the lines of communication that lead to a safe, accident-free 
operation. 

Intended Outcomes 
The producer will: 

• Recognize the need for developing an Emergency Action Plan 
• Identify the steps involved in reporting and responding to a manure spill 
• Identify activities related to their manure management system that may lead to higher environmental or human 

health risk 
• Be prepared to develop an Emergency Action Plan for their facility 

What is an Emergency Action Plan? 
A basic, yet thorough, common-sense plan that will help you make the right decision during an 
emergency. 

Why have an Emergency Action Plan? 
Murphy's Law: accidents will happen. 
If it is written down, you will use it. 
Plan before potential emergencies. 
To protect you and other against environmental damage. 
It should be part of a Comprehensive Farm Plan. 

Emergency action plans are needed to minimize the environmental impact in the event of 
manure spills, discharges or mishaps. In several states these plans are required on all livestock 
operations, especially those with liquid manure management systems. According to Georgia 
swine regulations, an emergency action plan is a required component of a CNMP. The plan 
should be available to all employees and they should be trained in its use. This plan will be 
implemented in the event that manure or other wastes from your operation are leaking, 
overflowing, or running off the site. You should NOT wait until manure or wastewater reaches a 
stream or leaves your property. You should make every effort to ensure that this does not 
happen. 

Prevention 
The most important part of the plan is preventing spills from occurring in the first place. 

Emergency Action Plans 1 
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down according to three stages of emergency defined as imminent pollution or emergency, 
pollution in progress, and pollution discovered after the fact. These instructions should be 
available to all employees at the facility, as accidents, leaks, and breaks can happen at any time. 

Imminent Pollution 
In this type of situation, there have not yet been any leaks or spills. However, ignoring the fact 
that an emergency exists will probably result in a spill or leak within a short time. The main 
sources of this type of emergency are when lagoons, holding ponds, or pits are nearing capacity, 
or when there is potential for wastes to run off an application field. 

Storage capacity about to be exceeded. Long periods of excessive rain or malfunctioning 
livestock water systems may cause your storage to unexpectedly reach capacity. Your response 
should be to prevent the release of wastes. Depending on your situation, this may or may not be 
possible, but suggested responses to this type of problem include: 
• Add soil to the berm to increase the elevation of the dam. 
• Planned emergency utilization of manure by pumping onto fields at acceptable rates. 
• Stop all additional flow to the storage (waterers). 
• Call a pumping contractor. 
• Make sure no surface water is entering the storage. 
• Consider maintaining some grassland near the storage for emergency manure application. 

These activities should be started when your lagoon has exceeded the temporary storage level-as 
defined for the lagoon. Waiting for the lagoon to reach the freeboard level may result in spills as. 
you never know when the pumping equipment will malfunction. Start early! 

Potential runoff from application field This situation could result from unexpected rains during 
field application of manure. Again, the response is to prevent the release of wastes to 
neighboring areas. Possible solutions include: 
• Immediately stop additional waste application. 
• Create a temporary diversion or berm to contain the waste on the field. 
• Incorporate waste to prevent further runoff. 

Hurricanes and tropical storms. These severe storms are unpredictable in nature, and depending 
on their intensity, they can cause a great deal of damage to an area. They normally occur from 
June 1 to November 30 and can produce tornadoes and cause severe flash flooding. Tropical 
storms and hurricanes can also deliver large amounts of rainfall in very short periods of time. 
Areas that are prone to these storms should prepare for their possibility months beforehand. 
Before the hurricane season begins, temporary storage levels in lagoons and storage basins 
should' be as low as possible. Be prepared for multiple storms. In September 1999 many 
livestock producers in the coastal regions of North Carolina, South Carolina, and Virginia 
received over 30 inches of rainfall from two hurricanes and one tropical storm. 
Regardless of their size, hurricanes should be respected! The National Hurricane Center issues a 
hurricane watch when there is a threat of hurricane conditions within 24-36 hours. Hurricane 
warnings are issued when hurricane conditions (winds of 74 miles per hour or greater) are 
expected in 24 hours or less. 

Emergency Action Plans 3 
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Pollution Discovered After the Fact 
This situation occurs when a leak or spill is discovered several days after it occurs. There 

is a potential for increased environmental impact due to the late discovery of waste leakage. 
Response should be swift in order to minimize damage as much as possible. Responses should 
include: 
• Stop additional leakage. 
• Contain spilled wastes. 
• Attempt application of spilled wastes on cropland. 
• Notify agencies and local authorities. 
• Assess environmental impact of fish kill, surface water pollution, well or ground water 

impact, and amount of waste released and for what duration. 

Components of Emergency Action Plans 
While every emergency is different, response actions should be similar. As stated earlier, 

human health and injuries take precedence and should be dealt with first. Also, you should never 
put someone in life threatening or risky situations as part of your response plan. These following 
steps should provide a framework for developing your plan. 

1. Eliminate the source. Depending on the situation, this may or may not be possible. 

2. Contain the spill and minimize manure movement off the farm or downstream. 

3. Assess the extent of the spill and note any obvious damages. 
• Did the waste reach any surface waters? 
• Approximately how much was released and for what duration? 
• Any damage noted, such as employee injury, fish kills, or property damage? 
• Distance and direction to nearest neighbor or town or public well of the release? 
• Did the spill leave the property? 
• Does the spill have the potential to reach surface waters? 
• Could a future rain event cause the spill to reach surface waters? 
• Are potable water wells, spring, or groundwater recharge areas in danger? 
Review any actions that were taken to contain or minimize the spill or discharge. 

4. Contact appropriate agencies. 
State law requires that "Whenever, because of an accident or otherwise, any toxic or taste 

and color producing substance, or any other substance which would endanger downstream users 
of the waters of the State or would damage property, is discharged into water, or is so placed that 
it might flow, be washed, or fall into them, it shall be the duty of the person in charge of such 
substances at the time to forthwith notify the Environmental Protection Division in person or by 
telephone of the location and nature of the danger, and it shall be such person's further duty to 
immediately take all reasonable and necessary steps to prevent injury to property and 
downstream users of said water." This means that you must notify the EPD as soon as possible. 
Your phone call should include: your name, facility, telephone number, the details of the incident 
from item 2 above, the exact location of the facility, and the location or direction of movement of 
the spill, weather and wind conditions, what corrective measures have been undertaken, and the 
seriousness of the situation. 

Emergency Action Plans 5 
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Post-Spill Assessment and Reporting 
State law requires that "Whenever, spills occur which would endanger downstream users 

of the waters of the State or would damage property, it shall be the duty of the person in charge 
at the time to notify the Environmental Protection Division (EPD) in person or by telephone of 
the location and nature of the danger, and it shall be such person's further duty to immediately 
take all reasonable and necessary steps to prevent injury to property and downstream users of 
said water." This means that you must notify the EPD as soon as possible. Your phone call 
should include: your name, facility, telephone number, the details of the incident from item 2 
above, the exact location of the facility, and the location or direction of movement of the spill, 
weather and wind conditions, what corrective measures have been undertaken, and the 
seriousness of the situation. 

THE GEORGIA STATEWIDE NUMBER FOR REPORTING SPILLS IS: 800-241-4113 
THE STATE OPERATIONS CENTER IN ATLANTA IS: 404-656-4300 

On permitted operations, the reporting requirements will be specified in the permit. In most 
cases, reporting of spills or any other non-compliance that would endanger human health or the 
environment is required by telephone within 24 hours and in writing within five working days of 
the discharge. The reports will need to include: 
• Description of the discharge including its cause, flow path, receiving water body, and an 

estimate of the amount discharged. 
• Time and location of discharge 
• Analysis of discharge for chemical and biological parameters or valid reasons for not 

sampling 
• Steps taken or planned to reduce, eliminate, and prevent the recurrence of the discharge. 

Assessments or "follow-up" reports give you and the regulatory agency an opportunity to reflect 
and learn from the events that lead up to the spill and those actions that were taken following the 
spill. Some of the questions you should consider answering in the report are listed below. 
• Assess the extent of the spill and note any obvious damages. 
• Did the waste reach any surface waters, wetlands, tile drains or wells? 
• Approximately how much manure was released and for what duration? 
• Any damage noted, such as employee injury, fish kills, habitat degradation or property 

damage? 
• Response to spill. 
• When and where was the spill contained? 
• What measures were taken to avoid additional contamination? 
• Did a technical specialist or any local group assist in the clean-up? 
• What specific corrective actions are necessary to repair any damage to your storage structure, 

manure transfer or application equipment to prevent another spill? 
• Can you determine the cause of the spill or discharge? 
• If appropriate, were signs present of the condition before the accident occurred? 
• When were local and state agencies contacted notifying them of the spill? 
• Did a representative of the state water quality agency or health department respond to the 

notification? List names, titles and agencies. 
• Were you given and "special" instructions from state or local representatives? 

Emergency Action Plans 7 



is 

• 

• 

Typical Steps in Responding to Manure Spill or Discharge 
Adopted from the NPPC Environmental Assurance Program 

Emergency Assess the 
Problem 

Initiate farm's Emergency Action Plan 

Contact owner or manager 
Provide needed information such as time 
and location of emergency, who to 
contact, what has been and needs to be 
done. 

Contact EMS, as needed 

Contact state regulatory agency 

Pipe or Fitting Failure 
Stop pumps, close valves, separate 
pipes, build containment dams, 
remove collected manure from 
discharge area 

Non-emergency 

Take corrective 
action, as needed 

Take Corrective Measures 

Field Run Off 
Stop application, plow 
diversion trench or 
infiltration area, remove 
manure if needed 

Manure Storage Discharge 
Stop flow into storage, build 
containment dam, add soil to berm, 
pump manure from storage to field, 
remove collected manure from 
discharge area 

Begin Property Restoration 
Remove manure from discharge area, notify owners of 
estimated restoration time, consult state regulatory 
agency, technical specialist, NRCS and design engineer 
of any structural modifications or repairs and changes to 
manure utilization or comprehensive nutrient 
management plan 

Make a Summary Report 
Date/Time of accident 
Description 
Cause 
Corrective Action 
Damage Assessment 
Date of Completed Assessment 

Manure Spill on Road 
Build containment dam, remove 
manure, wash manure from road 

Emergency Action Plans 9 



• 

• 

• 

Case Study #2 
.... Improper Modification of Storage Structure 
Location: Southeastern North Carolina 
Operation: Swine 

Background: 
• 7.3 Acre lagoon exceeded its temporary liquid storage 
• Irrigation equipment was not on site nor was sufficient land 

cleared for application if a pump and equipment was available 
• Approximately a week before the spill, farm workers improperly 

installed a pipe in the lagoon embankment 
• Rainwater from a tropical storm ponded above then scoured out 

the embankment near where the pipe was installed 
• The lagoon breached releasing lagoon effluent and sludge 

Result: 
• Over 22 million gallons of effluent and sludge were discharged 

into a river nearby. 
• Approximately 4,000 fish were killed in the river downstream of 

the spill. 
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Response: 
• Television and print media reported the lagoon spill all over the state and country. The spill was 

reported in newspapers as far away as Den Hague, Netherlands. 
• State water quality investigators confirmed the spill had caused the fish kill in the creek.. 
• Charges were laid onto the farmer for violating state water quality standards. 

-. ' - --77"4" • • 

Action: 
• The farm was required to depopulate until repairs were made to the lagoon, irrigation equipment was 

purchased and sufficient land application field were cleared and planted. 
• The farmer was convicted and fined. 
• Repairs and land clearing were completed approximately one and a half years after the lagoon breach. 

How Could this Spill have been Avoided? 
• Consult and follow plans provided by NRCS or a professional engineer before installing any pipe or 

electrical line on a lagoon embankment 
• Ensure trenches on embankment are dug in a "V" shape and backfill soil should be mechanically 

tamped. Excess soil should be placed over the backfilled trench to allow for any settling. 
• Ensure land application fields are cleared and planted prior to populating a new farm or delivering 

manure to a new storage basin or lagoon. 
• More frequent inspections by farm personnel, technical specialists and regulatory agencies. 
• Implementation of Emergency Action Plan and notification of spill to local emergency services 
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Case Study #4 
.... Lack of Storage Capacity 
Location: Southeastern Virginia 
Operation: Poultry Layer 

• An 8,500-gallon tanker was hauling sludge from a 
poultry layer lagoon to an application site three miles 
from the farm. 

• The tanker failed to check for on-coming train as it 
crossed a railroad track beside the application field. 

• A slow moving train severed the tanker, releasing the 
high strength sludge into a ditch. 

• The startled but unharmed driver immediately 
contacted company supervisors and the local fire 
department. 

Result: 
• Lagoon sludge released from the tanker flowed directly into a nearby stream. 
• Fish were killed in the stream downstream of the spill. 

Response: 
• Supervisors from the sludge application contractor contacted state water quality agents. 
• The soil was placed into the stream to contain the spilled sludge and contaminated water. Vacuum 

tanker, already on site, pumped and applied the material to the application field. 
• The spill was confirmed to have caused a fish kill in the stream. 

Action: 
• The contractor received only a warning due to the company's quick response to mitigating the spill. 

How Could this Spill have been Avoided? 
• Special care should be taken when transporting manure and sludge in on public roads. 
• Minimize transport of manure in areas of high traffic, high speeds or railroad crossings. 
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Farm Name: 
Owner/Operator: 
2nd Contact Person if owner/operator is not available: 
Name: 
Permit Number (if applicable): 
Size and type of operation: 

Phone Number: 

Phone Number: 

Fire Emergency Response Information 
Farm Fire Protection District: 
911 Coordinates for farm: 
Electrical Power Company Name: 
Electrical Power Company Phone Number: 
Is there a disconnect between the meter base and the buildings? Y 
If so, where? 
Size of Electrical Service: 
Do you have a standby alternator? 
Give the location (sketch preferable) of electrical panels in buildings: 

Propane Company Name: 
Propane Company Phone Number: 
Location and size of propane tanks: 

Other fuels and locations: 

Are there hazardous materials stored in facilities: 
If yes, provide the location(s) and list of materials: 

Y N 

(If you have any medical conditions the EMS personnel should know about, please list them 
below): 
Name: Condition: 
Name: Condition: 
Name: Condition: 

Emergency Action Plans 15 
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Emergency Action Plan Checklist 

As part of this plan, the following is made available and each employee is 
trained and aware of the following procedures. 

❑ Emergency Phone Number List Posted at Each Phone: An emergency phone 
notification list, which includes telephone number of the operator, local offices for fire 
dept, sheriff dept., EMS, Public Health Office, State Water Quality Agency and State 
Dept of Agriculture. 

❑ General Farm Information Sheet and Facility Map: Draw facility layout including 
location of telephone locations, location of shutoffs for water, electric, natural gas and 
propane tanks, re-cycle systems, schematic of waste management system, pumping pits, 
areas of no entrance without assisted breathing devices, hazardous materials, 
ingress/egress for emergency vehicles, identity of immediately adjacent landowners with 
emergency phone numbers. 

❑ Location of Pre-Arranged Emergency Supply Equipment and Supplies: List of 
equipment owners, phone numbers and location of individuals and equipment that may 
be used in an emergency. 

❑ Runoff Retention Plan: Instructions detailing the ACTION PLAN to be taken in an 
emergency involving runoff of contaminanted water that may result from fire or other 
emergency. Maps of the facility and surrounding areas including drainage patterns and 
locations of spoil materials for forming emergency dikes, location of surface waters, 
waterways, wells, and any other environmentally sensitive areas should also be included 

0 Fire Emergency Information and Response Plan 

Power Outage Information 

Personal Information and Medical Emergency Response Procedures: Any medical 
conditions you or your farm personnel may have that emergency medical personnel 
should be made aware (i.e., diabetes, heart or respiratory problems, medications, etc.). 
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G2: Emergency Action Plan (Liquid Manure) 
The following is posted, clearly by every phone on farm: 

IF There is an EMERGENCY 

1) Shut off all flow into storage area or lagoon or going out to land application areas 

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

3) Contact Farm Supervisors 
Name: 
Name: 

Phone #: 
Phone #: 

4) Give supervisor the following information: 
Your name 
Description of Emergency 
Estimates of the amounts, area covered, and distance traveled from manure storage 
Whether manure has reached ditches, waterways, streams or crossed property lines 
Any obvious damage: employee injury, fish kill, or property damage? 
What is being done, any assistance needed 

5) Contact state environmental protection division, contractors, emergency officials, 
technical specialists and media, as needed. 
a) Georgia Environmental Protection Division-

i) SPILL REPORTING: 800-241-4113 
ii) LOCAL OFFICE Phone 

b) Local County Health Department Phone 
c) Pumping- Name Phone 
d) NRCS- Name Phone 
e) Extension Office- Name Phone 
f) Consultants- Name Phone 

Provide directions that anybody can direct someone to the site by telephone. 

Build a containment dam downstream of discharge area, then progressively build 
additional dams upstream 

• Add soil to the berm of the manure storage area/basin 
• Remove manure from the discharge area with a trash pump if necessary 

Pump manure and wastewater from the manure storage to lower the volume in basin 

Complete Post-Emergency Assessment and Documentation or other State reporting 
requirements. 
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• 

Pre-arranged Emergency Response Agreements 

List any arrangements made with other producers to share personnel and/or equipment and 
supplies and land access during an emergency. 

Pre-arranged land access agreements 

Contact #1  

Contact #2 

Location of Pre-Arranged Emergency Supply Equipment and Supplies 

Available 24 hours a day. Include phone numbers and primary contacts. Put list in the order you 
want equipment operators contacted. Copy posted in each animal building on site, in site office 
and owners residence. Preferably posted by a phone or main doorway if no phone. 

Owner Phone Location 
Irrigation Pumps 

Dozer/Track Loader 

Backhoe 

Vacuum Slurry Tank 
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• 

• 

1.) 
Post-Emergency Assessment and Documentation 

Assess the extent of the spill and note any obvious damages. 
Did the waste reach any surface waters? 
Approximately how much was released and for what duration? 
Any damage noted, such as employee injury, fish kills, or property damage? 

2.) Contact appropriate agencies: 
Reporting a Release of Livestock Waste from a Lagoon 
a) Reports of releases to surface waters, including to sinkholes, drain inlets, broken 

subsurface drains or other conduits to groundwater or surface waters, shall be 
made upon discovery of the release, except when such immediate notification will 
impede the owner's or operator's response to correct the cause of the release or to 
contain the livestock waste, in which case the report shall be made as soon as 
possible but no later than 24 hours after discovery. 

b) The report required under subsection (a) shall be given to the State Water Quality 
Agency by calling: (800) 241-4113 

Contents of Report 
The report should include, as a minimum, each of the following to the extent that 
it is known at the time of the report: 
a) name and telephone number of the person reporting the release; 
b) county, distance and direction from nearest town, village or municipality • 

of the release; 
c) an estimate of the quantity in gallons that was released, and an estimate of 

the flow rate if the release is ongoing; 
d) area into which the release occurred (field, ditch, stream, or other 

description) and apparent environmental impacts of the release; 
e) time and duration of the release; 
f) the names and telephone numbers of persons who may be contacted for 

further information; 
g) dangers to health or the environment resulting from the release; 
h) actions taken to respond to, contain and mitigate the release; and 
i) name of facility and mailing address. 

3.) Implement procedures to prevent similar occurrences. Seek professional assistance if 
problem is berm or structure related. 

DOCUMENTATION OF CLEAN-UP EFFORTS 
All responses to emergencies should be documented and kept with the manure management plan. 
This documentation should include all agency and local authority contacts made during the 
response phase. This information can be used to assess response to the emergency, prepare for 
future problems, and train employees. 
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• 

Review of Essential Information 
An Emergency Action Plan is a basic, yet through, common sense plan that will help you make the right 
decisions in an emergency. 

You should have an Emergency Action Plan because: 
• accidents will happen, 
• writing the plan requires you to plan for emergencies 
• it makes you more likely to remember appropriate responses during emergencies 
• they minimize environmental and human health impacts 
• it is required as part of a CNMP 
• it is a great pollution prevention strategy. 

The format for an Emergency Action Plan consists of the following five steps: 
1) Eliminate the source 

Shutting down pumps, building diversions or berms, closing valves, repairing leaks 
2) Contain the spill 

Building berms, diversions, dams, or basins 
3) Assess the extent of the spill and note damages 
4) Contact appropriate agencies 
5) Clean up and make repairs 

Modifications and plans for prevention of future accidents. 

The most important part of a plan is preventing spills from occurring in the first place. 

Prevention measures include regular inspection, monitoring and record keeping, automatic cut-offs, and 
secondary containment. 

Three types of emergencies are imminent pollution (where you know its coming), pollution in progress 
(actively occurring), and pollution discovered after the fact. 

In an emergency situation, human health and well being takes precedence. It should always be assessed 
first and corrective actions should not put human well being in jeopardy. 

In the event of a spill or manure release that could endanger downstream users of water of the State or 
could damage property, Georgia law requires that you notify the Environmental Protection Division of the 
Georgia Department of Natural Resources. 

Post Spill assessment and reporting is important because it is required by law, it helps you examine your 
response, determine causes and assess damages, and should lead to plans for prevention in the future. 

All employees of the farm should be made aware of the emergency action plan and it should be posted in 
a visible location, preferably near the phone. 

Community and neighbors should be made aware of emergency response plans. They can provide access 
to needed emergency equipment, provide access to property that may be needed for corrective action, 
help you in plan development, and make you aware of additional resources in your community. 
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Lesson 51 
Mortality Management 

• 

• 

By Don Stettler, USDA Natural Resources Conservation Seivice 

Intended Outcomes 
The participants will be able to PROJECTSTATE4ENT 
• Explain why timely management of mortality is 

important. 
This.educational program, 
Livestock and' PoultrY': 

• List the different methods for managing mortality. Environmental Sfewakihip,
• List the advantages and disadvantages of different consists of lessons arreOged 

methods for managing mortality. - into the following six 

• Explain conceptually the sizing of mortality 
composting facilities. 

modules: 
-• Introduction 

Outline 
I. 
II. 
III. 

IV. 
V. 
VI. 
VII. 
VIII. 

Introduction 
Rendering 
Composting 
A. Composting principles 
B.Dead animal composting 
C.Composter operation 
D.Compost end use 
Incineration 
Sanitary Landfills 
Burial 
Disposal Pits 
Regulatory Compliance Issues 

Appendix A. Livestock Mortality Rates (Percentage) 
Appendix B. Procedures for Sizing of Structures and 

Windrows for Composting Animal Mortalities using 
Universal Sizing Equations 
—Worksheet for Determining Compost Bin or Windrow 

Volume Requirements 
—Equations for universal sizing of composting bins 

and windrows 

Activities 
Estimate 
• Composter bin volume requirements. 
• The size of a manure storage facility. 

Time Required: 2 hours 

• Animal Dietary Strategies 
• Manure Storage and 

Treatment 
• Land Application/Nutrient 

Management, 
• Outdoor Air Quality 
• Relatedlssues 

The project team appreciates 
the financial assistance of 
the U.S. Department of 
Agriculture and U.S. 
Environmental Protection 
Agency's Ag Center in the 
development of this 
educational program. ., 

This-lesson, developed 
with publidlunda,is not 
copyildhtddraritt'can be 
reproduced without 
charg'e.The EPA Ag Center 
and—MidWest- Plan Service 
request,:however,lhat 
credit be biven 'as follows: 

Reprinted from Livestock 
and-Poultry Erivirontnental 
SteWardship,program, 
lessOn authored by Don 
Stettler ofthe USDA 
Natural -Resources 
ConServatiorr Service. 

...And Justice for AIL 
-MidWnst Plan Servicelmblications ere avail--
ableteall p'otentialrdlientele without regard', 
to race;doloi,':;ex, ornational origin. Anyone 
who4nPis disiiimircited gainst shotO send 
a complaint 180-"days to the Secretary 
of Agriculture, Washington, DC 20250:We are 
an eqyal opportunity employer. 
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Module F 
Related Issues 

• 

• 

Mortality must be 
managed for at 

least three reasons: 
(1) Hygienic 
(2) Environmental 

protection 
(3) Aesthetics 

Mortality must be managed for at least three reasons: 
(1) Hygienic. Timely removal and appropriate handling of dead 

animals can prevent other animals in the operation from becoming ill 
and may prevent spread of the disease to other operations. This is 
especially true for the removal of those animals that have succumbed 
to contagious disease. 

(2) Environmental protection. Nutrients and other contaminants that are 
released as the dead animal decomposes can be carried away in run 
off or leached to groundwater resources. 
Aesthetics. Perhaps those who work on the farm or ranch may be 
come accustomed to the sight of dead animals. However, visitors and 
others may find it very offensive and use it as a basis for judging the 
level of management being given the operation even though this may 
be unfair. 

(3) 

In the past, dead animals were frequently taken to a remote area, allowing 
carcasses to decompose and be eaten by scavengers. This practice is now 
illegal in virtually all of the United States. In addition, it is a highly 
irresponsible method and may encourage the spread of disease from 
one operation to another. It may also contribute to both surface and 
groundwater contamination. 

Acceptable ways for managing mortality include 
• Rendering 
• Composting 
• Incineration 
• Sanitary landfills 
• Burial 
• Disposal pits 

Of these methods, only the rendering and composting methods recycle 
the nutrients, a concept that has been promoted since Lesson 1 of this 
training. 

Although incineration, sanitary landfills, burial, and disposal pits may be 
acceptable methods from an environmental protection viewpoint, they are 
disposal methods, and in essence, waste the nutrients. In the following para-
graphs, each of the acceptable methods will be discussed, beginning with 
rendering. 

Rendering 
Use of rendering services recycles the nutrients contained in dead 

animals, most often as an ingredient in animal food, especially for pets. 
The primary disadvantage of rendering is that the dead animals must be 
preserved or promptly transported to a rendering plant. This disadvantage 
has been intensified in recent years by a reduction in the number of facilities 
that provide rendering services. The outbreak of "mad cow disease" in the 
United Kingdom (UK) in 1986 has led to restrictions on how rendered 
products may be used in the United States. More properly described as 
Bovine Spongiform Encephalopathy (BSE), it is a degenerative brain disease 
that ultimately results in animal death. BSE is a member of the transmissible 
spongiform encephalopathy (TSE) group of diseases and is manifested as 
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Related Issues 

Table 51-3. Mortality management by rendering. 

• 

• 

Composting ... is 
essentially the 
same process 

as natural 
decomposition 
except that it is 
enhanced and 
accelerated by 
mixing organic 

waste with other 
ingredients in a 

manner that 
optimizes microbial 

growth. 

kant' ges
1. Conserves nutrients contained 

in the dead animals 
2. Minimal capital investment 

unless preservation is used 
3. Low maintenance 

• Diiiiiiyantages , 
1. Increases sanitary precautions to prevent 

disease transmission 
2. Storage of animals is required until 

pickup 
3. Fees charged for pickup 
4. Rendering service may not be available 

Composting 
Composting principles 

Composting is the controlled aerobic biological decomposition of organic 
matter into a stable, humus-like product, called compost (Figure 51-1). It is 
essentially the same process as natural decomposition except that it is en-
hanced and accelerated by mixing organic waste with other ingredients in a 
manner that optimizes microbial growth. 

The compost pile will pass through a wide range of temperatures over the 
course of the active composting period (Figure 51-2). As the temperature 
varies, conditions will become unsuitable for some microorganisms while at 
the same time become ideal for others. 

Initially, as the microbial population begins to consume the most readily 
degradable material in the compost pile and grow in size, the heat generated 
by the microbial activity will be trapped by the self-insulating compost 
material. As the heat within the pile accumulates, the temperature of the 
compost pile will begin to rise. As the pile temperatures increase, the pile will 
become inhabited by a diverse population of microorganisms operating at 
peak growth and efficiency. This intense microbial activity sustains the 
vigorous heating that is necessary for the destruction of pathogens, fly larvae, 

Fresh organic material 
undergoes microbial 
metabolism 

Water vapor, CO2 ,heat 

t 

Oxygen 

Stabilized Organic 
Residue 

tr .
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Figure 51-1. Composting process. 
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Related Issues 

• 

• 

• 

A number of 
methods are used 

to compost organic 
wastes including 
• Passive 

composting pile 
• Windrow 
• Passively 

aerated 
windrow 

• Aerated static 
pile 

• In-vessel 

is used primarily to improve the ability of the compost to be self-supporting 
or have structure and to allow internal air movement. Some bulking agents 
may alter the moisture content and/or C:N ratio. This type of material would 
serve as both an amendment and a bulking agent. 

Recipe recommendations are available for composting many types of 
organic wastes. However, when it is necessary to determine the recipe from 
scratch, the characteristics of the waste, amendments, and bulking agents 
must be known. The characteristics that are the most important in determining 
the recipe are moisture content, carbon content, nitrogen content, and C:N 
ratio. If any two of the last three components are known, the remaining one 
can be calculated. The determination of the recipe is normally an iterative 
process of adjusting the C:N ratio and moisture content by adding amend-
ments. If the C:N ratio is out of the acceptable range, then amendments are 
added to adjust it. If this results in high or low moisture content, amendments 
are added to adjust the moisture content. The C:N ratio is again checked, and 
the process may be repeated. After a couple of iterations, the mixture is nor-
mally acceptable. 

A number of methods are used to compost organic wastes including 
• Passive composting pile 
• Windrow 
• Passively aerated windrow 
• Aerated static pile 
• In-vessel 

Moist, high-nitrogen Bulking agent with Dry, high-carbon 
primary ingredient large, firm particles amendment 

Compost mix 
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Figure 51-3. Components of the compost mix. 
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Related Issues 

• 

• 

• 

Composting 
mortality can be 

likened to 
aboveground burial 
in a biomass filter 
with the pathogens 

killed by high 
temperatures. 

composted is an inconsistent, nonhomogeneous mixture. Figure 51-6 
illustrates how two amendments, straw and chicken litter, are layered with 
dead broiler poultry in bin composting. Regulations in some states do not 
allow including chicken litter in the compost mix. Where chicken litter is not 
allowed, dead animals can be composted with sawdust as the only amend-
ment. However, where use of chicken litter is allowed and it is conveniently 
available, its use will allow the compost process to be more efficient because 
the C:N ratio is adjusted. 

Composting mortality can be likened to aboveground burial in a biomass 
filter with the pathogens killed by high temperatures (Figure 51-7). At least 
one foot of biofilter should be provided between the dead animals and the 
sides of the bin or the outside surface of the windrow. For large animals, this 
distance should be increased to two feet. The composting process for mortal-
ity is shown schematically in Figure 51-8. 

For bin composting, a permanent structure, such as bins constructed of 
treated lumber or concrete within a pole-frame building with concrete floors 
(Figure 51-9), is the most desirable. This type of facility offers easier overall 
operation and management especially during inclement weather and for im-
proved aesthetics. Some states may require that composters be roofed and/or 
be located on impermeable surfaces, such as concrete or compacted clay. 
Consult the Natural Resources Conservation Service, Extension Service, 
MidWest Plan Service, or Northeast Regional Agricultural Engineering 
Service for composter plans that will meet your needs. 

Repeat 
layer 

First 
layer 
only 

Straw 

Manure 

Chickens 

Straw 

Manure 

Chickens 

Straw 

Manure 

Concrete 
floor 
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Manure is always 
placed on top of 
carcasses 

6"-8" of manure 
to keep carcasses 
away from sidewalls 

16"-12" 

Figure 51-6. Initial layering of the mix for composting dead broiler chickens. 
Source: Agricultural Waste Management Field Handbook, Part 651, p. 10-61. 
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Related Issues 

• 

• 

• 

Proper sizing 
makes the 

management and 
operation of 

the composting 
process easier. 

Temporary bins can also be constructed with bales of low-quality hay or 
straw (Figure 51-10). This type of construction is less expensive and provides 
the flexibility, such as the number of bins and their location, that a permanent 
structure would not. When the need arises, bale bins can also be used along 
with a permanent structure facility to provide additional composting capacity. 
Straw bale composters, for example, could be used for catastrophic mortality. 

The correct sizing of the composting facility is critical for its successful 
operation and depends on the size of the animals and the amount of material 
to be composted on a daily basis. Proper sizing makes the management and 
operation of the composting process easier. For example, composting facili-
ties that are undersized can lead to problems with odor and flies. Sizing is 
fairly easy, using the universal sizing procedure. The steps of this procedure 
are given in Table 51-4. It is applicable to the sizing of either bins or wind-
rows and for any type of dead animal. 

Ulnae round' hay bales set end-to-end 

Prlmury 
awnpostbgi 
bin 

• 

Beerintlary 
tornpasting bin Fresh sawdust inaiamiee 

earni)aetirlt to sbno "rate' 
material 

Figure 51-10. Straw bale composter. 

Table 51-4. Universal sizing procedure. 

fep 
A 
B 

C 

E 

Description 
Determine the average daily weight of animal carcasses to be composted. 
Determine the composting cycle times for the "designmeight-  tobe 
composted in each windrow or bin. 
1. Primary cycle-time (days) = 5.00 x (design animal weight,lb)u, minimum 

time 210 days 
2. Secondary cycle time (days) = 1/3 Primary cycle time, minimum time 210 

days 
3. Storage time (days)-= Yearsirhaximum periocLottimetetween land applica 

tion events. Must b'eln keeping with thetiming'Tequirements of,the nutrient 
management plan. 

Determine the needed composter volumes. 
1. Primary composter volume (ft3) = 0.2 x Average daily loss (lb/day) x Primary 

cycle time (in days) 
2. Secondary composter volume (ft3) = 0.2 x Average daily loss (lb/day) x 

Secondary cycle time (in days) 
3. Storage volume (ft') = 0.2 x Average daily loss (lb/day) x Storage time (days) 
Determine the dimensions of the compost facility including bin dimensions and 
number of bins or windrow size and area requirements. 
Determine the annual sawdust requirement for the composting system. 
Annual sawdust needs (yeyr) = Annual loss (lb/yr) x 0.0069. 
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Related Issues 

• 

• 

• 

Step C—
Determine the 

composter 
volumes. 

Step D—
Determine the 

dimensions of the 
compost facility, 
bin dimensions, 

and windrow size 
or number of bins. 

Step E—Determine 
the annual amount 
of sawdust required 
for the composting. 

Step C—Determine the composter volumes. The following equations are 
used to determine the needed composter volumes (ft3). 

1. Primary composter volume (ft3) = 0.2 x Average daily loss (lb/day) x 
Primary cycle time (in days) 

2. Secondary composter volume (ft3) = 0.2 x Average daily loss (Ib/day) 
x Secondary cycle time (in days) 

3. Storage volume (ft3) = 0.2 x Average daily loss (lb/day) x storage 
time (days) 

Step D—Determine the dimensions of the compost facility, bin dimen-
sions, and windrow size or number of bins. For a bin system, the minimum 
front dimension should be 2 ft greater than the loading bucket width. A mini-
mum of two primary bins is required. An alternative to individual secondary 
bins is an area or areas large enough to accommodate the contents of the 
primary bins. Secondary bins/areas are generally directly behind the 
primary bins. 

Step E—Determine the annual amount of sawdust required for the 
composting. The following equation estimates the total annual amount of 
fresh sawdust needed. In practice, it is recommended that up to 50% of the 
fresh sawdust needs be met with finished compost. The equation allows for a 
1-foot sawdust base in the bin on which to begin placing the dead animals, 
1-foot of sawdust between layers, 1 foot of sawdust clearance between the 
dead animals and the sides of the bin, and a 1-foot cover depth. Of course, if 
values different than these are used in the construction of the pile, either more 
or less sawdust will be required. 

Annual sawdust needs (yd3/yr) = Annual loss (1b/yr) x 0.0069 

The universal sizing procedure sizes the facilities. It does not prescribe 
the materials or recipe. The recipe used to compost mortality depends on the 
raw material that is available and especially on the material that is available 
onfarm. The recipe may also depend on what state and county regulations 
allow. For example, some states do not permit the use of chicken litter as an 
amendment in the recipe for composting dead animals. In these states, it is 
necessary to compost without chicken litter even though it is an effective 
amendment and may be readily available at low cost. Composting is a combi-
nation of art and science. Therefore, it is necessary to adjust the recipe using 
trial and error until the desired results are achieved. 

Straw can be used instead of or to replace a portion of the volume of 
sawdust computed in the universal sizing equations. Sawdust generally pro-
vides superior structure to the compost pile. However, if sawdust is not 
available or is very expensive, it may be advantageous to use straw. The straw 
used must yield the same compressed volume as the sawdust to provide clear-
ance and cover equal to that of sawdust. Straw will generally compress to 
over one-half its loose volume. For this reason, straw must be chopped and 
initially layered to twice its desired final depth. 

Chicken litter can be used to replace a portion of the sawdust, if regula-
tions permit, to improve the C:N ratio of the pile and enhance the compost 
process. Up to two-thirds of the required sawdust can be replaced with 
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chicken litter. Studies have shown that dead broiler chickens can be success-
fully composted with only chicken litter (McCaskey 1994). 

• 

• 

A convenient 
and meaningful 

compost parameter 
to monitor is 
temperature; 

it is an indicator of 
microbial activitity. 

Composter operation 
The compost pile must be monitored and the appropriate adjustments 

made throughout the composting period to sustain a high rate of aerobic mi-
crobial activity for complete decomposition with a minimum of odors as well 
as maximum destruction of pathogens. A convenient and meaningful compost 
parameter to monitor is temperature; it is an indicator of microbial activity. 
By recording temperatures daily, a normal pattern of temperature develop-
ment can be established. Deviation from the normal pattern of temperature 
increase indicates a slowing of or unexpected change in microbial activity. 
Temperatures should begin to rise fairly steadily as the microbial population 
begins to develop. If the temperatures do not begin to rise within the first 
several days, adjustments must be made in the compost mix. A lack of heat-
ing indicates that aerobic decomposition has not been established. This state 
can be caused by any number of factors such as a lack of aeration, inadequate 
carbon or nitrogen source, low moisture, or low pH. Poor aeration is caused 
by inadequate porosity that, in turn, can result from material characteristics or 
excessive moisture. 

Specific guidelines for the operation of a compost facility 
include 

• Use only approved plans to construct compost facilities. 
• Remove mortalities daily from housing facilities. 
• Shape piles and windrows so that precipitation will run off. 
• Add fresh carbon amendment to outside of the pile for 

biofilter and to absorb leachate and odors. 
• Monitor the compost pile temperature. To eliminate pathogens, an 

average temperature greater than 122°F must be achieved throughout 
the compost for at least 5 days during either the primary or secondary 
composting stages or as the cumulative time with temperatures 
greater than 122°F in both stages. 

• Leave primary compost in the bin until the temperature reaches its 
maximum and then shows a steady decline for one week. Use care to 
avoid short circuiting the primary cycle time. 

• Mix and aerate the compost by moving the compost to the 
secondary bin. 

• Store stabilized compost until it can be applied in accordance with 
the timing prescribed by the nutrient management plan or prepared 
for sale to others. 

Compost end use 
The primary final use of finished compost is for land application. While 

the main value of applying compost to land is to improve the soil's structure 
and water-holding capacity, compost does contain many nutrients. These 
nutrients are generally not present in the same quantities per unit of volume 
as inorganic fertilizer. For this reason, a high-rate application of compost will 
be needed to meet crop nutrient needs. Regardless, the application rate must 
be based on soil testing and compost nutrient content testing and be applied 
in keeping with a nutrient management plan. 

The advantage of using compost as a fertilizer is that it releases nutrients 
slowly, usually under the same warm, moist soil conditions required for plant 
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• 

• 

• 

The incinerator 
should be sited in a 
convenient location 

that will avoid 
potential problems 
and be downwind 

of livestock 
housing, farm 

residences, and 
neighbors. 

To summarize, the incineration method for managing mortality has the 
following advantages and disadvantages (Table 51-7). 

Table 51-7. Mortality management by incineration. 
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Figure 51-11. Incineration system. 
Source: Severincinerator, Global WasteTransformation, Inc., Adairsville, GA. 
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Module F 
Related Issues 

Burial 

• 

• 

Where regulations 
allow burial, there 

are generally 
strict siting 

requirements. 

Burial is a common method of handling dead animals. This method 
involves excavating a grave or pit, filling the bulk of the excavation with dead 
animals, and then covering them with soil until the grave or pit is filled. The 
fill over the dead animals should be heaped to allow for settling. In time, the 
carcasses will decompose. In cold climates, burial is difficult when the 
ground is frozen. 

At some locations, regulations may allow disposal by burial only for a 
massive die-off. For this reason, it is important to contact the appropriate 
regulatory agency for assistance and/or guidelines if this method is under 
consideration for day-to-day mortality. Where regulations allow burial, there 
are generally strict siting requirements. Common siting requirements include 
locating the burial 

• Where it will not create an actual or potential public health 
hazard. 

• In soils having a moderate to slow permeability. 
• Where there is a specified minimum separation distance 

from wells and surface water bodies. 
• Where there is no evidence of a seasonal high-water table 

above the bottom of the grave/pit. 
• Outside the 100-year floodplain. 

Sites that have permeable soils, fractured or cavernous bedrock, and a 
seasonal high-water table must be avoided. 

Construction requirements for burial graves or pits limit the depth to less 
than 8 feet and demand that the sides of the excavation be sloped to a stable 
angle. If burial is used, it is important to protect the site from scavengers and 
rodents before and after burial. For poultry, a 12-inch compacted soil cover is 
considered minimum with 24 inches being the recommended depth. For 
larger animals, the cover depth should be at least 36 inches of compacted soil. 
The completed burial should be seeded with grass to prevent erosion. Check 
with local officials for specific regulations. 

In summary, the burial method of managing mortality has the following 
advantages and disadvantages (Table 51-9). 

Table 51-9. Mortality management using burial. 

1.Capital limited to land and 
excavating equipment 

RA§Pder?tag6s 
1. Nutrients contained in the dead animals 

are wasted. 
2. Increases sanitary precautions to pre 

vent disease transmission. 
3. Storage of carcasses until burial may be 

necessary. Difficult if ground is frozen 
4. Land area becomes significant for large 

operations 
5. Impossible when ground is frozen 
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Module F 
Related Issues 

• 

• 

Regulatory Compliance Issues 
Regulations relating to livestock and poultry mortality vary from state to 

state. Most, if not all, states require timely management. It is essential that 
you research the regulations for your state and locality. You may use Table 
51-11 as a checklist for conducting research on the different aspects of mor-
tality management. 
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Module F 
Related Issues 

• Appendix A_ 
Poultry and Livestock Mortality Rates 

Poultry 

try,Tyge 
A1cerage-Welght, 

— 
Mortality Rate,., 
,Aliii.t.  16., :'''''' 

.LiftkLife, 
,, li - 

Design.'  Weight, 
' ,As 

Broiler 
.- 

4.2 
_ 

4.5-5 42-49 4.5 
Layers 4.5 14 440 4.5 
Breeding Hens 7-8 10-12 440 8 
Turkey, females 14 5-6 95 14 
Turkey, males 24 9 112 24 

Swine 

Utah 
veragItiVeight, Marta: i .! ate Asign Wei 

 Ili;-  , x. Law AgLfgagt ,, 'Hu h lb 
Birth to Weaning 6 <10 10-12 > 12 10 
Nursery 24 <2 2-4 > 4 35 
Growing-Finishing 140 <2 2-4 >4 210 
Breeding Herd 350 < 2 2-5 > 5 350 

• 

• 

Cattle/Horses 

=Average Weitihti Mortalityliat tit ..DOSign:3Alejghti 
Growth 4.149, . :tOlil:f:AKfgale High _ I • ,.;;,. 

Birth 70-130 <8 8-10 >10 130 
Weanling 600 <2 2-3 >3 600 
Yearling 900 < 1 1 > 1 900 
Mature 1,400 <0.5 0.5-1 >1 1,400 

Sheep/Goats 

• - taiftyin'T tteia ilVi 6 • 
4'. 

.. 
' 4561, a i , a e : .1 Design WPlaht 

;6roWthStqg   , 1 Wttli „ erg ijai 1  
Birth 8 <8 8-10 >10 10 
Lambs 50-80 < 4 4-6 > 6 80 
Mature 170 < 2 3-5 > 8 170 

Source: Ohio Livestock and Poultry Composting Hand boo, December 1999. 
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Module F 
Related Issues 

• 

• 

• 

Equations for universal sizing of composting bins and windrows 

T1 = 5 x WI"— days 
≥ 10 days 

V1 ≥ 0.2 xADL x — ft3

T2 = 1/3 x — days 
≥ 10 days 

V2 0.2 x ADL x T2 - ft3

T3 = storage — days 
= Year's maximum period of time between land application events in keeping with 
the timing requirements of the nutrient management plan 

V3 ≥ 0.2 x ADL X T3 - ft3
Annual sawdust needs = ADL x 0.0069 — yd3/yr 

Where 
ADL = average daily mortality (lb/day) 
W1 = design mortality weight (lb) 
T1 = Primary cycle time (days) 
V1 = Primary compost bin or windrow volume (ft3) 
T2 = Secondary cycle time (days) 
V2 = Secondary compost bin or windrow volume (ft3) 
T3 = Storage period (days) 
V3 = Storage volume requirement (ft3) 
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Module F 
Related Issues 

• 

• 

• 

Grinding. Operation that reduces the particle size of material. Grinding implies that particles are broken apart largely 
by smashing and crushing rather than tearing or slicing. 

Humus. The dark or black carbon-rich relatively stable residue resulting from the decomposition of organic matter. 

Incineration. A method for managing mortality that involves burning dead animals with a very hot flame, reducing 
them to ashes. It is considered the most environmentally benign method for managing mortality. 

In-vessel composting. A diverse group of composting methods in which composting material is contained in a 
building, reactor, or vessel. 

Land application. Application of compost, manure, sewage sludge, municipal wastewater, and industrial wastes to 
land either for ultimate disposal or for reuse of the nutrients and organic matter for their fertilizer value. 

Leaching. The removal of soluble material from one zone in soil to another via water movement in the profile. 

Litter, poultry. Dry absorbent bedding material such as straw, sawdust, and wood shavings that is spread on the floor 
of poultry barns to absorb and condition manure. Sometimes the manure-litter combination from the barn is also 
referred to as litter. 

Microorganism. An organism requiring magnification for observation. 

Moisture content. The fraction or percentage of a substance comprised of water. Moisture content equals the weight of 
the water portion divided by the total weight (water plus dry matter portion). Moisture content is sometimes reported 
on a dry basis. Dry-basis moisture content equals the weight of the water divided by the weight of the dry matter. 

Mortality. Animals that die prematurely because of disease, injury, or other causes. 

N. Chemical symbol for nitrogen. 

Organic matter. Chemical substances of animal or vegetable origin, consisting of hydrocarbons and their derivatives. 

Pathogen. Any organism capable of producing disease or infection. Often found in waste material, most pathogens 
are killed by the high temperatures of the composting process. 

pH. A measure of the concentration of hydrogen ions in a solution. pH is expressed as a negative exponent. Thus, some-
thing that has a pH of 8 has ten times fewer hydrogen ions than something with a pH of 7.The lower the pH, the 
more hydrogen ions present, and the more acidic the material is. The higher the pH, the fewer hydrogen ions 
present, and the more basic it is. A pH of 7 is considered neutral. 

Porosity. A measure of the pore space of a material or pile of material. Porosity is equal to the volume of the pores di-
vided by the total volume. In composting, the term porosity is sometimes used loosely, referring to the volume 
of the pores occupied by air only (without including the pore space occupied by water). 

Recipe. The ingredients and proportions used in blending together several raw materials for composting. 

Rendering. A method for managing mortality that converts the dead animals into useful products, such as pet food 
and fertilizer. 

Sanitary landfill. An engineered burial facility for disposal of solid waste that is located, designed, constructed, and 
operated in a manner that will contain the waste so it will not cause a present or potential hazard to public health 
or to the environment. 
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Georgia Department of Agriculture 
Swine Mortality Disposal 

Guy Selph 

Purpose: To prevent the spread of infectious, contagious, and communicable diseases from 
dead animals. 

Authority: Dead Animal Disposal Act (O.C.G.A. Sec. 4-5) passed 1969. Rules of the 
Georgia Department of Agriculture (Chapter 40-16-2) adopted April 1970 and 
amended May 1984 and October 1985. 

' I. Definition of Dead Animal: 

Carcass, parts of carcass, effluent blood, intestinal .or stomach content, and waste 
material involved in handling the carcass of farm livestock including but not 
limited to swine, cattle, poultry, equine, sheep, goats, ratites, etc. 

II. Violations: 

a. To abandon dead animals on personal, private or public land; 
b. To properly dispose of dead animals on another person's property without his. 

permission; 
c. To dispose of dead animals in a city or county landfill without making 

arrangemdrits with the city of county officials for proper disposal;
d. To abandon dead animals in wells or open pits on personal, private or public 

land. 

Methods of Disposal: 

a. Incineration or Burning 

(1) Within twelve (12) hours of death or discovery; 
(2) Entire carcass reduced to ashes; 
(3) Under conditions approved by the U.S. Environmental Protection 

Agency and the Georgia Environmental Protection Division. 
(4) Special conditions (emergency) approved by State Veterinarian on 

case-by-case basis. 

b. Burial 

• 

(1) Within twelve (12) hours of death or discovery; 
(2) At least three (3) feet below ground level; 
(3) No more than eight (8) feet deep; 
(4) Three (3) feet of soil on top. 
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Tommy Irvin 
Commissioner 

Georgia Department of Agriculture 

Dead Animals 

Capitol Square • Atlanta, Georgia 30334-4201 

RULES 
OF 

GEORGIA DEPARTMENT OF AGRICULTURE 
ERADICATION, CONTROL AND SUPPRESSION OF 

ANIMAL AND POULTRY DISEASES 

CHAPTER 40-16-2 
DEAD ANIMALS 

TABLE OF CONTENTS 

Chapter 40-16-2 

40-16-2-.01 Purposes of the Regulations 40-16-2-.07 Transportation of Diseased Animals 

40-16-2-.02 Definitions 40-16-2-.08 Interstate Transportation of Dead Animals 

40-16-2-.03 Disposition of Dead Animals 40-16-2-.09 Penalty for Violation 
40-16-2-.04 Livestock Markets and Slaughter Plants 40-16-2-.10 Effective Date 
40-16-2-.05 Methods of Disposal of Livestock Carcasses 40-16-2-.11 Conflicting Rules and Regulations Repealed 

• 40-16-2-.06 Poultry Carcass Disposal 40-16-2-.12 Severability 

• 

40-16-2-.01 Purposes of the Regulations. Amended. In order to halt the spread of infectious, contagious, 

and communicable disease from the carcass of any animal which has died or been killed, Rules are hereby 

promulgated controlling the disposal of livestock carcasses. 

Authority O.C.G.A. Sec. 4-5. Administrative History. Original Rule entitled "Purposes of the Regulations" was filed on April 1, 1970; 

effective April 20, 1970. Amended: Authority changed. Filed May 2, 1984; effective May 22, 1984. Amended: Rule repealed and a new Rule 

of the same title adopted. Filed October 3, 1985; effective October 23, 1985. 

40-16-2-.02 Definitions. Amended. The following words of terms shall have the meaning set forth herein 

when used in these Rules and Regulations: 

(a) The term "Department" shall mean the Department of Agriculture. 

(b) The term "Commissioner" shall mean the Commissioner of Agriculture. 

(c) Dead Animals are defined as: 

(1) Carcasses or parts of carcasses of those animals which are considered farm livestock, including poultry, 
equine, and 

(2) It shall further include any effluent, blood, intestinal or stomach contents and all necessary waste 
material involved in handling such carcasses. 

Authority O.C.G.A. Sec. 4-5. Administrative History. Original Rule entitled "Definitions" was filed on April 1, 1970; effective April 20, 
1970. Authority changed. Filed May 2, 1984; effective May 22, 1984. 
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another approved method. Composting is approved only for handling the normal daily mortality 

of broiler, layer or breeder operations. The procedure used must be one approved by the 

Commissioner. 

(e) Acid Fermentation: Carcasses disposed of by acid fermentation must be subject to the 

fermentation process within twelve (12) hours after death or discovery of the carcasses. The 

procedure must be approved by a letter of permit from the State Veterinarian's Office. 

Authority O.C.G.A. Sec. 4-5-1 et seq. 

40-16-2-.06 Poultry Carcass Disposal. Amended. 

(1) The premises of each person growing poultry for himself or others, including turkeys, 

commercial eggs, hatching eggs and broilers for commercial purposes is hereby quarantined 

upon the placing of any dead poultry carcass (when death results from other than in connection 

with the slaughter thereof) in other than a disposal pit or incinerator approved by the 

Commissioner of Agriculture. Such quarantine shall not be applicable to any person growing 

poultry who provides and maintains a method of disposal of dead poultry who provides and 

maintains a method of disposal of dead poultry carcasses that has been approved by the 

Commissioner of Agriculture as satisfactory to him to prevent the spread of disease. 

(2) To aid in the enforcement of the laws of this State, and these regulations, the Commissioner of 

Agriculture shall issue to each person growing poultry, for himself or others, a certificate of 
compliance with the provisions of the laws relating to disease prevention and these regulations, 
when the grower: 

(a) Provides and maintains a disposal pit of a size and design adequate to dispose of dead poultry 
carcasses wherein all dead poultry carcasses are disposed of in a manner approved by the 

Commissioner of Agriculture to prevent the spread of disease; or 

(b) Provides and maintains a method of disposal of dead poultry carcasses that has been approved 
by the Commissioner of Agriculture as satisfactory to him to prevent the spread of disease. 

(c) The Commissioner shall determine the form and contents of the certificate issued to the grower. 
The certificate shall be numbered and shall be valid until cancelled or revoked by the 
Commissioner. The violation of any of these regulations shall be sufficient grounds for the 
revocation or cancellation, revocation or suspension of the certificate provided herein or the 
license of the poultry processing plant, after notice and hearing. 

(d) Disposal pits or incinerators shall be constructed in a manner and be capable of providing a method 
of disposal of dead birds poultry carcasses in a manner to prevent the spread of disease. Each pit 
shall be utilized in such a manner as to dispose of the contents thereof effectively. Disposal pits 
shall be of a design and constructed in a manner approved by the Commissioner. The top of the 
poultry pit should be of solid construction with all sides covered (sealed with sufficient soil to 
prevent the entry of rodents, insects and rainwater and the exit of odors). The top should have a 
tight fitting lid or cap to prevent the entrance of flies. The pit should be located a minimum of 100 
feet from wells and water supplies and it should be covered in a manner to allow surface water to 
drain away from water supplies. 
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40-16-2-.11 Conflicting Rules and Regulations Repealed. Amended. All rules and regulations and parts in 

conflict with these rules and regulations are hereby repealed. 

Authority O.C.G.A. Sec. 4-5. Administrative History. Original Rule entitled "Conflicting Rules and Regulations Repealed" was filed on 

April 1, 1970; effective April 20, 1970. Amended: Authority changed. Filed May 2, 1984; effective May 22, 1984. 

40-16-2-.12 Severability. Amended. Each of these regulations contained herein, is adopted individually, and 

without reference to each other, and if any one or more of said regulations is declared invalid, it shall not affect 

the validity of any other regulation. 

Authority O.C.G.A. Sec. 4-5. Administrative History. Original Rule entitled "Severability" was filed on April 1, 1970; effective April 

20,1970. Amended: Authority changed. Filed May 2, 1984; effective May 22, 1984. 
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Nutrient Management Planning 
Proper Dead Bird Disposal 

D.P. Smith 
Department of Poultry Science 

University of Georgia 

The traditional method of dead bird disposal in Georgia has been burial pits. The area 
where most of the broiler industry originally developed and is still heavily concentrated 
(Northeast) happens to have soil characteristics that are beneficial for pits (clay). As the industry 
has expanded to other areas of the state where limestone or sandy soils are prevalent, especially 
when high water tables are present, pits generally do not work well and may have the potential 
for contaminating water outside the pits. Concern over potential problems associated with pits 
have led to development of alternative disposal methods, including composting, incineration, and 
other methods. 

The pit is the simplest and cheapest method currently available to dispose of mortality. 
The most common method of construction involves using a backhoe to dig a trench 
approximately 3 feet wide by 10 feet long by 6-8 feet deep. A prefabricated concrete slab with 
one or two openings is placed over the trench, and the pit is ready for use. The rough cost for the 
digging ($75) plus the slab ($150) is minimal, especially as the slab is reusable on a new pit once 
the old one is filled and covered (using dirt from the new pit). The life of the pit is variable, 
depending on soil conditions, number of birds loaded into it, and other management factors, but 
1 to 4 years is common. Although guidelines have been issued by some states regarding pit 
construction that recommend lining the walls and/or floor with wood or concrete blocks, most 
pits in North Georgia do not. Over 90% of poultry growers in Georgia have pits as a primary or 
backup disposal method. There are nearly 4000 active pits and many thousands of inactive pits 
in the state. There have been no documented cases of soil or water contamination from poultry 
pits in Georgia. 

Problems associated with pits are minimal in North Georgia. If properly located away 
from a spring area or where ground water collects and then sealed by the slab, mortality 
decomposes at a good rate and larger animals are prevented from removing contents. The clay 
soils do not appear to allow leakage of microbial or chemical pit contents very far from the pit 
into surrounding soil or water. Problems may occur in other areas with little or no clay soils, 
where pit contents may escape into surrounding soil or water. This concern has prompted many 
states to ban pits statewide or regionally within a state. Unfortunately, bans have been instituted 
with little or no scientific data regarding either the escape of pit contents or of soil types within 
those states. The bans have had a positive effect by forcing research on alternative disposal 
methods. 

The two most common alternative disposal methods have been composting and 
incineration. Composting is the most widespread method used in states that have banned pits in 
the past ten years, but correct operation requires a covered area with a concrete floor, plus 
continued management. Incineration requires an incineration device plus a fuel supply; future 



ANIMAL PRODUCTION 

GEORGIA 
FARNIMISYST 

COMPOSTING POULTRY MORTALITIES 

Frank Henning & William Segars, Crop & Soil Sciences 

Mark Risse, John Worley & Lisa Ann Kelley, Biological & Agricultural 

FARM ASSESSMENT SYSTEM 

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

PRE-ASSESSMENT: 
Why Should I Be Concerned? 

Farmers are concerned with soil and water quality. With a rapidly expanding poultry industry and 
equally rapid urban growth, it is becoming more difficult for farmers to safely dispose of poultry mor-
talities*. 

An acceptable system for the disposal of dead birds is essential to any well run poultry operation. 
Current practices include incineration, burial pits, land filling, digestion/fermentation, rendering and 
composting. Composting of dead birds is a more recent disposal alternative that is environmentally sound. 
This process converts dead birds into a humus-like material that can be spread on land for crop utiliza-
tion and/or soil improvement. This relatively inexpensive method of dead bird disposal is rapidly gaining 
acceptance in the poultry industry. 

Assessment Objective 

Unlike the other Farm*A*Syst assessments that focus on farmer stewardship and the environmental 
soundness of facilities and management practices, this assessment focuses on your, composting facilities 
and procedures to ensure that the process prevents health risk or soil and water contamination. This 
assessment should be used in conjunction with the Broiler or Layer Production Farm*A*Syst assess-
ments that address other environmental concerns pertaining to your operation. 

How Does This Assessment Improve the Composting Facility On My Farm? 

• This assessment is designed to ensure that 
your composting facilities, tools and tech-
niques are part of a sound waste management 
plan. 

• If you are a contract farmer, it is recommend-
ed that you involve your integrator in this 
farm assessment. Your company has recom-
mendations on carcass disposal and litter 
clean-out pertinent to this process. 

• Do not make any management changes based 
on this assessment that may affect your ani-
mals without consulting your integrator. 

*Words found in italics are defined in the glossary. 

• You are encouraged to complete the entire 
document. 

• The assessment should be conducted by you 
for your use. If needed, a professional from 
the Georgia Cooperative Extension Service 
or one of the other partnership organizations 
can provide assistance in completing the 
assessment. 

• You are encouraged to develop an action plan. 
• Farm*A*Syst is a voluntary program. 
• No information from this assessment needs 

to leave your farm. 
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Employee training 
in dead bird 
composting 
methods 

All employees asso- 
ciated with com- 
posting are thor- 
oughly trained in 
dead bird compost- 
ing procedures. 

Employees who 
regularly compost 
are thoroughly 
trained in dead bird 
composting proce- 
dures. 

Employees associ- 
ated with compost- 
ing re-ceive limited 
training on dead 
bird composting. 

Employees associ-
ated with compost-
ing re-ceive no 
training on dead 
bird composting. 

Composting 
procedures 

Are outlined in an 
easy-to-follow 
recipe, available to 
all composters, 
which de-scribes 
amount, order, 
placement and 
treatment of all 
ingredients being 
composted. 

Recipe is used, but 
does not contain all 
needed information. 

Operator has a 
quality recipe for 
compost, but recipe 
is seldom used. 

Operator either 
does not have a 
compost recipe or 
never uses a recipe 
for composting. 

Microorganisms 
responsible for 
composting are 
supplied by 

A double layer of 
fresh active (warm) 
litter/litter cake 
with 40-60% mois- 
ture, reactivated lit- 
ter or active corn- 
post. 

A double layer of 
dry litter/dry litter 
cake, or less than a 
double layer of 
active litter/litter 
cake. 

Less than a double 
layer of dry litter or 
dry litter cake used 
as starter. 

No starter used. 

Carcass 
placement 

Carcasses are never 
placed closer than 6 
inches from side- 
walls or top of bins. 

Carcasses are never 
placed closer than 6 
inches from bin 
sidewalls, but are 
sometimes left 
uncapped overnight. 

Carcasses are some- 
times placed within 
6 inches of bin side 
walls. 

No attempt is made 
to keep carcasses 
away from top or 
sides of bins. 

Filling birds Birds are covered 
daily with at least a 
double layer of lit- 
ter cake or 1.5 parts 
by weight of litter 
for each 
volume/weight of 
birds. When full, 
bins area capped off 
with a double layer 
of litter. 

Birds are 
sometimes left 
uncovered 
overnight. 

Less than two vol- 
umes of litter cake 
are added for each 
volume of birds or 
less than 1.5 parts 
by weight of litter 
per bird weight. 

When compost bin 
is filled tq a height 
of 4 to 4 2 feet, 
compost is either 
left uncapped, or is 
capped with less 
than a double layer 
of litter. 

How is the moisture 
content of compost 
determined? 

Moisture meter. Estimated by hand. Estimated visually. No attempt made to 
monitor or adjust 
moisture. 

• 
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Application 
rates 

Compost applied to 
fields at rates that 
meet crop nutrient 
requirements based 
on a nutrient man- 
agement plan 
(NMP). Litter and 
soils are tested. 

Compost applied to 
cropped fields at 
rates that do not 
exceed 2.5 
tons/acre/applica- 
tion, and do not 
exceed 5 
tons/acre/year. Soils 
in application areas 

.tested. 

Compost applied to 
cropped fields at 
rates that do not 
exceed 2.5 
tons/acre/applica- 
tion, and do not 
exceed 5 
tons/acre/year. Soils 
in the application 
areas are not tested. 

Compost applied to 
cropped lands at 
rates that exceed 2.5 
tons/acre/applica-
tion, or exceed 5 
tons/acre/year or 
materials applied to 
uncropped lands at 
any rate. 

Application timing
According to accu- 
rate nutrient 
accounting or NMP, 
Never applied in 
wet conditions. 

Based on when crop 
is at growth stage 
that usually needs 
fertilizing. Try to 
avoid applying in 
wet conditions. 

Based on conve- 
nience. When 
manure cleaned out 
of houses, and com- 
post are available. 
Try to avoid apply- 
ing in wet condi- 
tions. 

Based on conve-
nience. When litter 
cleaned out of hous-
es and compost are 
available. Often 
applied when soil is 
wet. 

Application 
areas 

II 

All areas are more 
than 25 feet from 
rock outcrops, 100 
feet from surface 
water sources, 
wells, dwell-ings or 
sinkholes and have 
slopes of 15% or 
less. Or all areas are 
approved by an 
NMP. 

Most areas are more 
than 25 feet from 
rock outcrops, 100 
feet from surface 
water sources, 
wells, dwell-ings or 
sinkholes and have 
slopes of 15% or 
less. Or most areas 
are approved by an 
NMP. 

Litter is occasional- 
ly spread over areas 
that are less than 25 
feet from rock out- 
crops or less than 
100 feet from sur- 
face water sources, 
wells, dwellings or 
sinkholes or have 
slopes greater than 
15%. 

Litter is routinely 
spread over areas 
that are less than 25 
feet from rock out-
crops or less than 
100 feet from sur-
face water sources, 
wells, dwellings, or 
sinkholes or that 
have slopes greater 
than 15%. 

Record 
keeping 

Complete records 
kept on farm appli- 
cations and nutri- 
ents leaving farm 
through sales or 
giveaways. 

Partial records kept 
on farm applica- 
tions and nutrients 
leaving farm 
through sales or 
giveaways. 

Partial records kept 
on farm applications 
but no records on 
nutrients leaving 
farm. 

No records kept. 

Calibration Nutrient application 
equipment calibrat- 
ed to proper appli- 
cation rate before 
each application. 
Uniform application 
over the area is 
assured. 

Nutrient equipment 
calibrated annually. 
No effort to assure 
uniform nutrient 
application over the 
area. 

Use custom nutrient 
hauler and applica- 
tor that does not 
calibrate equipment, 
or calibrates equip- 
ment less than once 
a year. 

Never calibrate 
nutrient application 
equipment or ask 
custom applicator 
about calibration 
procedure. 

Number of Areas Ranked 
(Number of questions answered. There are a total of 22 questions.) 

• 
Ranking Total 

(Sum of all numbers in the "Rank" Column) 
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COMPOSTING FACTS: 
Composting is a natural, biological process by 

1phich organic material is broken down and decom-
posed because of the bacteria and fungi that digest 
the organic material and reduce it to a stable humus. 
The principles of composting are quite simple: just 
provide the microorganisms with an environment 
conducive to their growth—a balanced diet, water 
and oxygen. 

In order for composting to be successful as a 
method of dead bird disposal, the following must 
take place: 

• All birds must be decomposed beyond 
recognition. 

• Risk from disease transmission must be 
eliminated. 

• Fire hazards must be minimized. 
• Any threats to water resources must be 

prevented. 

Permitting for Poultry Mortality 
Composting Facilities 

gir All methods for the disposal of dead animal car-
casses require permits from the Georgia Department 
of Agriculture (GDA). Growers must submit a writ-
ten request to the state veterinarian at the following 
address: 

Georgia Department of Agriculture 
Animal Industry 
19 M.L. King Jr. Drive 
Room 106 
Atlanta, GA 30334 
404-656-3671 

The letter requesting the permit should state the 
name that the producer wants to appear on the cer-
tificate of compliance and describe the composting 
procedures and the type of facility to he used. It 
must also include the producer's 'pit number, if he or 
she has one. If this is a new farm, this should be stat-
ed at the time of request. 

If the producer plans to have a composting facili-
et yinside the poultry house, approval from the poul-

contracting company is required. A form is avail-

able from the Georgia Poultry Federation. 
Interested growers should first contact their local 

Natural Resources Conservation Service (NRCS) to 
obtain information on composting and compost 
facilities. 

Composting procedures (or recipes) developed by 
the Cooperative Extension Service (CES), NRCS, 
Farm Service Agency (FSA), or the Resource 
Conservation Development Council (RC&D) must 
be used. 

COMPOSTER CAPACITY 

In order to meet peak disposal requirements, 
compost facilities must be properly sized. 

Primary Bin Capacity: 
The total minimum volume of the primary bins of 
composters can be calculated from the expression 
below: 

V = Bx(M/T)xW„x 2.5 

• V is the total minimum volume in the primary 
bin in cubic feet 

• 33 is the total number of birds on the farm 
• T is the days of pock life 
• WB is the average market weight of the birds in 

pounds 
• M is the percent mortality expressed as a decimal 

(example 5% = 0.05) 
• The factor of 2.5 in this equation represents 2.5 

cubic feet of composter volume required per 
pound of dead birds. 

Secondary Bin Capacity: 
The total volume of the secondary bins should be 

the same as the primary composter capacity. 

COMPOST FACILITY DESIGN 
AND CONSTRUCTION 
Roof Design 

Some materials are composted outside. However, 
this is not recommended for dead bird composters. 
A roof ensures all-weather operation and helps con-
trol rain, snow, runoff and percolation which can be 
major concerns. In order to prevent excessive mois-
ture in compost, the roof over compost bins must 
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• 

poster. (The base layer should not be placed 
more than a few days prior to use for* compost-
ing birds or it will cool as bacterial numbers 
reduce when moisture Or oxygen becomes limit-
ed.) 

• Unless litter cake is used which is bulky with 
much air-holding ability, a thin layer of peanut 
hulls, coarse shavings or straw is added next. 

• A layer of dead bird carcasses is then added. 
The carcasses should be arranged in a single 
layer side by side, touching each other. 
Carcasses should be placed no closer than 6 
inches from the walls of the composter. 
Carcasses placed too near the walls will not 
compost as rapidly, since the temperature is 
cooler near the walls. 

• A layer of litter cake (40 to 60 percent moisture 
content) twice as thick as the layer of carcasses 
underneath or litter (1.5 parts by weight) is 
added next. This layer should be twice as thick 
as the layer of carcasses underneath. 

• If only a partial layer is needed for a day's mor-
tality, the portion should be covered with litter. 
The rest of that layer can be used with subse-
quent mortality. 

• A small amount of water may be needed after 
each layer. If much water is required, the litter is 
too dry and probably low in live bacteria. 

• After completing the initial layer, subsequent 
layers of either litter cake and carcasses or litter, 
bulking ingredient and carcasses follow. Keep 
adding layers until compost height approaches 4 
to 4% feet. 

• Cap off with a double layer of litter, so that the 
height of compost in the bin does not exceed 5 
feet. Excessive height increases the chance that 
the composter temperature will exceed 160°F 
which increases the risk of spontaneous com-
bustion. 

• 

iCs 

42L. 416:. 

,.4"1111 
4.4151‘ 

Figure 1: Composter Bin 

Litter Cake 
(or layer of litter 
and layer of straw) 

Dead Birds 

Litter Cake 
(or layer of litter 
and layer of straw) 

Dead Birds 

Litter Cake 
(or layer of litter 
and layer of straw) 

Dead Birds 

Litter Cake 
(or layer of litter 
and layer of straw) 

Concrete 

Table 3. C:N Ratio 
Ingredient C:N Ratio 

Birds 5:1 
Litter 7:1 to 25:1 
Straw 80:1 
Peanut hulls 50:1 
Shavings 300-700:1 

If 2 parts by volume of litter, 1 volume of dead birds, 
and adequate bulking agent is either contained in the 
litter, or added prior to the carcasses, the C:N ratio 
should be adequate. If moisture and aeration are ade-
quate, materials with lower C:N ratios usually com-
post at higher temperatures. 

Microorganisms 
Starter: 

The microorganisms responsible for composting 
are initially supplied by active litter or litter cake. 
The microbes in the litter used in the composting 
process need to be kept alive and in sufficient num-
bers so that composting can begin immediately to 
break down the carcasses and the litter. Litter that is 
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cade" from the loader bucket to provide good turn-
ing and re-aeration as it is deposited in the sec-
ondary treatment area. The movement to a second 

didill will probably be necessary to get adequate 
wrecomposition if the birds exceed 4 to 5 pounds or 

if material is removed from below and added above 
(see package composters on next page). 

The product temperature should again rise to 
150°F within days. Delayed movement, poor aera-
tion, poor mixing or moisture above 60 percent or 
below 40 percent will cause the 'mass not to heat 
properly. 

Once the temperature (determined by daily' mon-
itoring) drops from 150° to 130°F (7 to 21 days), the 
product is ready to be used as a fertilizer. 

Flies and Odor 

Flies and odor are not a problem where corn-
posters are operating properly. The heat destroys the 
habitat for flies and since the process is aerobic (in 
the presence of oxygen) very little odor is produced. 
Improved management is usually the best solution 
to odor and fly problems. 

Gomposter Types and Layouts 

Composters presently used for dead birds consist 
of four types. 

• Package composters: These composters are 
commercially available. The composted by-prod-
ucts fall to the bottom of the composter down to 
the concrete slab where they are then shoveled by 
hand back to the top to compost new dead birds. 
A 5-gallon bucket of new litter material is nor-
mally added to each composter each week. A few 
operators will add a small amount of bulking 
agent such as peanut hulls or cotton seed hulls to 
trap oxygen and promote heating. 

• Delmarva (small bin): The front wall of these 
bins consists of 2-inch thick boards which are 
mobile to help with filling and removing the 
material to be composted. The material in the 
composters is moved with some type of end 
loader or skid steer loader. Therefore, the width 

di of the small bin composter must allow the loader 
bucket to get into the bin. Normally these small 

its 
... 

MOW 

.. ... I •••• 

...  ......  =:::4; • ":-..... 

Figure 2. Package Composter 

bin composters are 8 to10 feet wide by 5 feet 
high and 5 feet deep. The depth is limited to 5 
feet due to the reach required to drop the corn-
posted material into the secondary bin which is 
immediately behind the primary or small bin. 
Moving the material from the primary bin to the 
secondary bin after 10 to 21 days is common for 
Delmarva type composters to mix in oxygen in 
the mass to promote heating. The oxygen is 
added as the mixture is dropped or moved from 
the primary bin to the secondary bin. 

 ral

• 

Figure 3. Small Bin Composter—Plan View 

• • Big bin.(adaptation of the Delmarva): The big 
bin uses a primary bin which does not have a 
removable front. In fact, the front is totally open 
and the compost material slopes back slightly 
with the front face of the composted material 
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At this writing, there are no state of Georgia reg-
ulations governing the land application of poultry 
litter. However, some counties do have regulations. 

ntact your county extension office to determine if 
uch regulations exist. 

Dead Bird Compost Application 

Application rates, calibration and timing, and 
record keeping should be handled like manure. The 
Georgia Cooperative Extension Service, NRCS 
county offices and Georgia Department of 
Agriculture (GDA) can provide information on 
composting as well as other disposal methods. 
Compost should go through at least two decompos-
ing cycles (primary and secondary treatment) before 
being land applied. 

Soil Testing of Application Sites 

Compost can be sampled and tested to determine 
their nitrogen, phosphorus and potassium content. 
These nutrient values combined with values for 
manures, crop residues and starter fertilizer help 
determine whether more commercial fertilizer 
should be added for desired crop production.

 'All land applications of poultry mortality com-
ost should be based on soil test, compost analysis, 

and realistic crop yield goals. 
Record Keeping 

Keep records of the dates, quantity and specific 
application sites. If you sell the litter, keep a record 
of buyers, dates, amounts and the farm sites where 
buyers apply or use the litter. These records can 
assist you with management and protect you from 
liability. 

Application Rates 

The best application rate depends on the crop 
being produced, the soil's nutrient content and the 
nutrient content of the applied material. Soil testing 
and litter nutrient analyses are recommended proce-
dures for best determining litter application 
amounts. Application equipment should be calibrat-
ed for accurate and even distribution. 

Poultry compost should be evenly distributed 
over application sites at a rate not to exceed 5 tons 

o r acre per year, with no more than 2.5 tons/acre in 
each application or according to a site-specific 

nutrient management plan. 
Vehicles must be covered or tarped for transport-

ing poultry compost on state or federally maintained 
roads or any public road. 

Your county extension office can provide more 
information on soil testing, litter analyses, equip-
ment calibration, record keeping and other areas 
related to poultry compost land application. 

Application Timing 

Surface land application of poultry manure and 
compost residue should not be undertaken when soil 
is saturated, during rainy weather or when rain is in 
the immediate forecast. 

Application Areas 

Consider unique features of the farm and make 
your management plan specific for these features. 
Do not apply poultry compost to the surface and 
subsurface within 100 feet of streams, ponds, lakes, 
springs, sinkholes, wells, water supplies and 
dwellings. Grass, vegetative and/or forest buffer 
strips along stream, pond or lake banks are helpful 
in preventing nutrient runoff from adjacent fields 
and pastures. 

Do not apply nutrients on slopes with a grade of 
more than 15 percent or in any manner that will 
allow nutrients to enter the waters of the state. 

Calibrating 

Calibration of waste application equipment, such 
as irrigation systems, tank wagons and manure 
spreaders is needed to ensure safe and efficient dis-
tribution of waste materials. Equipment should be 
calibrated and rechecked at least once during the 
application period since the consistency of the com-
post can vary greatly. For more information about 
calibration of waste-spreading equipment, contact 
your county extension office. 

NOTES: 
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ACTION PLAN: 

4 
action plan is a tool that allows you to take the needed steps to modify the areas of concern as identified by 

ur assessment. The outline provided below is a basic guide for developing an action plan. Feel free to expand 
your plan if you feel the need for detail or additional areas not included. Consult the list of references on the next 
page if additional assistance is needed to develop a detailed action plan. 

.I
tr 

• _ 

• 
15 



PUBLICATIONS: 

esto Soil and Water Conservation Commission 
IT-.O. Box 8024 
Athens, GA 3063 

• Agricultural Best Management Practices for Protecting Water in Georgia 

University of Georgia, Cooperative Extension Service 
Athens, Georgia 30602 

• Georgia's Ground Water Resources, Bulletin 1096 

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

• Animal Waste and the Environment, Circular 827 

• Poultry Waste, Georgia's 50 Million Dollar Forgotten Crop, Leaflet 206 

• Calibration of Manure Spreaders, Circular 825 

• Land Application of Livestock Manures, Leaflet 378 

• ••  Composting Poultry Mortalities, Circular 819-5 

• Poultry Composting Facilities, Circular 828 

• Facilities for Storing and Handling Broiler Litter, Newsletter 

Poultry Water Quality Consortium 
WA, Suite 4300 
5700 Brainerd Rd., 6100 Building 
Chattanooga, TN 37402-2801 

Poultry Water Quality Handbook 

• 
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PERMIT COMPREHENSIVE NUTRIENT MANAGEMENT PLAN 
to 

MEET REGULATORY REQUIREMENTS 

SITE DESCRIPTION 

Farm Name: Pork Chop Acres 
Owner: Ima Hogg 
Address: 999 Nowhere Rd. 

Anyplace, GA 

Telephone No. 706 222-2222 

Directions to Farm (if location map not provided below): 
See location map 

Farm Description: . 
No. of Animals - about 500 AU; 133 sows, 2 boars, 60 gilts, 3060 nursery pigs 
about 2,000 pigs finished per year 

Manure Storage Facilities and estimated capacity -
Four cell lagoon system 
Estimated capacity assuming 8-foot depth - 3.4 million gallons 

Attach: 
Site Location Map (recommended) 
Soils Map (recommended) 
Farm Map (required with the following items, the NRCS toolkit can provide this) 

Farm property lines 
Land use - cropland, pasture, etc. 
Farm field boundaries with field identification 
Surface water locations including streams, rivers, ponds, ditches, etc. 
Arrows showing direction of stream or water flow 
Well locations 
Regulated Buffers 
Any residences or public gathering areas* 
Sensitive areas that may be buffered* 
North arrow 
Date prepared 
Road names or numbers 
Legend with map symbols 
Bar scale 

*These items optional 



J 1 
_. AAA :., .... 4 ._)i ,..:. ..., 

• 
., , Hit 11U , O ll 9

'i e .- 415:C ,, * &1g1.11L4,. k. Wrii0 ' 

r . '"$*144 N AP PII 4 4 'PIO 
•,,E.. _2011KCWiedititak tat 44; rgi . 

. ... .  
, 

414...evriropriirWr-,.„ -,,, A.A.- •• 
sNt i ‘"1-\ I 

L 

lienireir '61.47.4M4-0101Wriim -1 
*10 p •-•A ,,M,11,' di

lir 

-14.'.5 1 

' . 
'‘-• ;i'' 

t t •k-- 4 • f6 "oso 
VW' rikto ct , 2 

-. 
cp0t

.,:, 
• ) 

ii 
, 

., 
.:..,;. ..:4 7 (  f 

g ritti".'iTa ltritlijr 0a *Sitti ft i 

. . 
ici;;;&; , i C 

W. l* Irl;414" Till igEritrchir 

Illook„,,, 

• 

staba,..k„ialitt 
iiWk„,e4

,!* 

tuca 

tot

ti

4.- 17 
le.-=ta) 

• 

A e‘l 
A 

1 ts_. . • 2.1. 4 
NI . 1„,r...---,-0 . .! ti4i h. •••KWINV• -r1,-

4RIV ii Ilefir '.. 

4 11-1,Ni ? 441t 
). -ik V- t^ z 2. ‘'. •••••.. .... • ' P..kte,, Ilk 

41,7: 

C. .F..0". "--.12.1W.lchariZK40.4,1 7116;Sierilr.thW. I .. ' 
7.4t,..ff 

IIII; .:l„t lrl:::fk:l e: e14.l* .:irt..t,EA I V..:;; :;:°t; s": ...1 k141.'' .APA'b liglir't iel.0 .A3f. r

• t. 0 .1a4-1 I SOD3r7
v". ) s iefilys- tte...f.' 

: - O lt 411741W 
:4:fp:I* ,yi 

TO 

53 

'PP

'ant• & 
'.:1'2; • 

fger r 

rq 

...2.4. ti&"itila. 
ri 5y' 1 I 11 W1111 I MC 4 i 54 WV - 

IIII4WAN - " alt-14 

_.: litorir 
. Att 41

ap 

74.4 

3 

r

'44k 

1.442V 

tiiA 

-=•‘4. 

0 

.• 

7 
S 

Pork CVN op 
Ac.re.5 l', ' i' 

=al!CITI_ A-- itC41 11,6"Vi 
1= 35 fel 

r-,.. 
Ir 

GRF / 

Location Ina?

Ity 

S I 

111 



• 

• 

pPtiE 

PgD3 

1-ze • 
4.1.c 

• •..1:•• •••"-k, . • .4., 

r . 

-;,r *-- 
..i. •: :-.. 

-ti

" . 
. isS----, s•'. -,•":2•-•,, ,- - t - -1. ."•,—......4.;%L"%;.'sr-

-- ..."..`zi...Gr„. 

'''';.\-.•..-..s..."-• 

',•••• 
• ^ 

PgC3 

Oft 

7.' - 

• 

• 

1 1:7 

• 

: • 

71-94 1%

• 

. c

..••••• 

•bow,. • 

,Z.::44•4•4:i.,-

,-•••• foe 
• 

-1‘ gC3 

1.5.e2D3• : 
•••••••••••••• 

-CYC2 

PO' 

"B2 

• 

kl,t• 

• •-. 

s:-.v • 

.c.43 

..;•;•;,'".. 

•Pgc3.;, ...-‘• • 

•••.:,•••••••• 

CZB3 • 

PgD3 •••. 

••••=-:::•,*.A., 
- . - „ 

• 
• ' pr•;,".Y 

•

•"? .'1.:..'" - 
• 4- •-• - — 

- s . • -•;„.••, „.,_ ' - 
•`. 

• • 
• 

' • - .• *-h X
• 7: -:::"' - -:• ' Atl- • *71, -1 • .• 

""o• • • %-• n . A . • *, • • • 

• 
.,.. .4,...„,....,,,...s.g,,_ ..----- 7'-„.t .„1,1  "1--..,.. :, 

44  
stiff

...'0..„,, ,...-;„, ..-.1:,-
if .0 , .1.: 4*. •••. i F7tc.li i. t. :::- I: ,..... 

y ...i •  
. '....r." ......ii". a.....I - : •.. 's .,,,:': 4,1., 

. '4 -•••, 
• .etta:Z:i I .

S' ciP. - ::• •'e;  „...,. ' i. 
„.4 

PgD3 - '' 
..."... 0•Z"--';'.5.". ...` '&4, :2 P .•-1̀  f• ... ,,-,)„ ,,,. „nil"... . . . 212••-..,--s-:: 

-.., .1.'zi-s.4.-T.r•-, , c-W,.---;14.. ; ', rir;:i-;•,,,,- ft ..,‘ *-- ,. - .Z.:: ('-.'"t'- ',4.1. ....-.X,:v..V.)4,40•10-Al ifAi'rz ' ":04:::,:„.r.-..:,r, .1...„,. ..--'‘.:....,3r-...4.7„.....:Ta — ... ...f.:;-•:•,...1.6.. ' . .51 ,,r--Z- .,.., '46-4: -...1::,-, j-- '••7r, '40:7.,.V.:4-•,:.-r:g . 4:::.: :'>'11'4-- fk.,,:::.;,-•-;Ve,:...*::.,"-r...e:;,`',•;+‘ c:::•,•F: ' •,-i ..t..:4(_2,:,V,̀ •4`')`A-.. .-.,:,,•;;;?,;;,: ...,. .4rt .I. - 1..... , ‘- 7„, .,.4. -i -":•:-"'",--CI:Zr.c;);..-- 4.7.4 
.. 

•'` .....'7.':,1-.?'' ,67e.„1-4rtipt. 't. ilAri -Ze.e.i::17 ' . *03 tLts-Is f`N''' ' . 

TY 

-;711••,-z-." 

<--N• 
• • ,zr; 

.." 3? 

SoslSC (\cie 

L. 

Pip 

• 
••• 

• 

• • 

O 

• 
„ 

PgD3 
I 

• 'PhE 

sr. 

1•l.

?so 

• • 
X•••••_:‘1`• ".4.;:.7%,„w 

- • 

rt. 

5-

• 1-

eYB2 

•cs., 
• • • I; `11:. "PgD3 • 

• „ 

s. 

4

• :IC 

• 

PgC3 

C C2 • , 

• A

4.51: 1.6v, 
• 1.1?,1 

CI*IS . 

S.
, 

•.1 

d 

• 
••• 

Pg1.12 

4, 

ps,fp2 



LI-IC
 

T- 
 

4 
0 

9
 

• 
.• 

r. 

et z • 

or-

Air• 

•e
t 

+
, 

• 

• 
.1. 

1 
• 

. , 
I , 

to
,•.!

Y
.

•. 
a

, 
k 

•Ii.
4, 

I 
it, 

• 

4. 4
f • 

If.
."

 
t4

V

24. 
A
v 

• 
„r 

• 

• 
• 

c„
;0, 

• 

, 
• 

lSlr 

fri• lull 

;'•,.1- • 

fry
'

. 
• 

5
3

J
°
) 

41, 

pi 

•.• 
44,00,5r0A

40
'-' 

- 
" 

• ; 
' 

• 

.r. 

- • •.J 

e 

. . . 

4 
" 

t4,

°M) 

0
 

• 
9

 ccL e. 
F

oJtozku 

D
oi, iL

 :p-o.suckla 

1
4
tfa

"
V

 
3 1

) 

v
a U

A
W

 K
ati 

2, 

f63intl M
Z

1
 

D
vuovoi prai*

C4raicuc i 

N 

O
M

 e
s
 a

.m
. 

Ilim
m

w
m

o
w

 

0
M

3
9
 3

'1
 

• 
• 

x
iv

f uuta. 



Part A: NUTRIENTS PRODUCED 

This section can be completed using actual data or worksheets. If actual manure generation amounts 
are know and manure analysis has been completed, then this data is preferred. If manure amounts and 
data from analysis are not available, use number of animals with book values for nutrient concentrations 
and storage/handling losses. Worksheets or spreadsheets used for calculations or records and analysis 
should be attached. 

Nutrients Present after Storage and Handling Losses 
Total nitrogen: 2,221  lbs 
Total phosphorus as P2O5: 12,239  lbs 
Total potassium as K2O: 10533  lbs 

Part B: NITROGEN AVAILABLE FOR LAND APPLICATION 
All inputs on annual basis. 

Total Nitrogen (Ibs) from 
Part A 

Availability Coefficient 
(based on app. method) 

Available Nutrients (Ibs) 

Lagoon 
wastewater or 
slurry 

2,221 0.5 1,111 

Lagoon 
Sludge 

N/A sludge applied off-
farm 

Dry Manure 
or Litter 

N/A 

Comments: 

Part C: LAND APPLICATION 

Application Methods 
Lagoon wastewater or slurry: 

System type: low-pressure reel 
Irrigation frequency: monthly (weekly, monthly, etc) 
Calibration frequency (annually, every 5 years, etc.): annually 

Lagoon sludge: 
System type: _N/A 
Application frequency:  (yearly, every 5 yrs etc) 
Calibration frequency (annually, every 5 years, etc.): 

(Attach Calibration Records if available) 

• 

Dry Manure: 
System type: 
Capacity: 

N/A 

Application frequency:  (annually, semiannually, etc) 
Calibration frequency (annually, every 5 years, etc.): 

Complete Nutrient On-farm Nutrient Utilization Table and Nutrient Budget sheets for each field. 



• Estimated Manure Nutrients Excreted and 
Remaining for Use as Fertilizer for: 

Pork--  Ocir Actts 07/18/00 

133 Sows 2 Boars 60 Gilts 

3060 Nursery Pigs/yr 2000 Pigs Finished/yr 

Phytase Enzyme? Breeding/Farrowing No 
Nursery No 
Grow/Finish No 

Nutrients Excreted: 
Pounds 
per Year 

Nitrogen Excretion (as N) -----------------• 22208 

Phosphate Excretion (as P2O5) -------- 13599 

Potash Excretion (as K2O) ------------ 11703 

Treatment and Storage System: 
Lagoon System With Two Or More Cells 

Nutrients Remaining After Treatment and Storage: 

Pounds per Year 

Nitrogen (as N) ---------_--_----- 

Phosphate (as P2O5) 

Potash (as K2O) ------------------ 

Based on information supplied by: 

2221 

12239 

10533 

jw 

To 4442 

(Excretion and Loss estimates are approximate averages, actual values may vary.) 



o
 

•
 

•
 

Ta
bl

e 
C

1 
. A

nn
ua

l O
n-

F
ar

m
 N

ut
rie

nt
 U

til
iz

at
io

n:
 T

hi
s 

T
ab

le
 is

 fo
r p

la
nn

in
g 

an
d 

no
t a

ct
ua

l a
pp

lic
at

io
ns

. P
le

as
e 

re
co

rd
 a

ll 
fie

ld
s 

th
at

 y
ou

 in
te

nd
 to

 
us

e 
m

an
ur

e 
on

. F
or

 e
ac

h 
fie

ld
 th

er
e 

sh
ou

ld
 b

e 
a 

co
rr

es
po

nd
in

g 
N

ut
rie

nt
 B

ud
ge

t S
he

et
. 

F
ie

ld
 #

 
C

ro
p 

(o
r r

ot
at

io
n 

if
 tw

o 
cr

op
s 

gr
ow

n 
in

 o
ne

 y
ea

r)
 

B
M

P
's

 u
se

d'
 

A
nn

ua
l M

an
ur

e 
N

 U
se

 (l
bs

)2
A

pp
lic

at
io

n 
M

et
ho

d 
A

pp
lic

at
io

n 
tim

in
g 

(r
ec

or
d 

se
as

on
 a

nd
 s

pl
its

) 

8 
be

rm
ud

ag
ra

ss
 h

ay
/ 

an
nu

al
 ry

eg
ra

ss
 

vo
lu

nt
ar

y 
50

ft 
bu

ffe
r a

lo
ng

 
ro

ad
,4

,1
0 

30
0 

lo
w

 p
re

ss
ur

e 
re

el
 

m
on

th
ly

 

( 

T
ot

al
 

1:
 In

se
rt 

B
M

P
 n

um
be

rs
 fr

om
 li

st
in

g 
o
f B

M
P

's
 in

 T
ab

le
 C

2 
or

 w
rit

e 
in

 a
dd

iti
on

al
 p

ra
ct

ic
es

. 
2:

 F
ro

m
 N

ut
rie

nt
 B

ud
ge

t W
or

ks
he

et
s,

 s
pr

ea
ds

he
et

, o
r o

th
er

 re
co

m
m

en
da

tio
ns

. 



Aege Requirement For Nutrient Utilization 

• 

• 

Producer: UGA Swine Unit 
Farm # : 235 Tract # 
Manure Type: Swine lagoon liquid 

County: Clarke Date: 
252 Field # : 8 Acres: 

Irrigation Method: Irrigation from lagoon #2 

Annual Crop Rotation & Nutrient Utilization 
Nutrient Recommendation 

Rotation Planned Crop N P2O5 K2O 
1 Coastal Bermuda Hay 300 20 0 Lb/A 
2 Annual Ryegrass 150 0 0 Lb/A 
3 none 0 0 0 Lb/A 
4 none 0 0 0 Lb/A 
5 none 0 0 0 Lb/A 

Total 450 20 0 Lb/A 

Nutrient Content of Waste After Treatment and Storage 
N P2O5 K2O 

Nutrients Remaining 2221.0 1224.0 1053.0 Lb/A 
Availability Coefficients of Waste 0.5 0.8 1.0 Lb/A 

Available Nutrients Remaining 1110.5 979.2 1053 Lb/A 

Minimum Acreage Re I uired for Nutrient 
N 

Utilization 
P2O5 K2O 

2.47 48.96 ERR Acres 



• 

Georgia Field Level Nutrient Budget Worksheet 
A Worksheet for Managing the Nutrients in Manures from Georgia's Farms 

e 

• 

Producer: UGA Swine Unit County: Clarke Date: 07/11/00 

Farm #: 235 Tract #: 252.0 Field #: 8.0 Acres: 8.50 

Soil Series: Louisburg Surface Soil Texture: Loamy Sand 

Planned Crop: Coastal Bermuda Hay Realistic Yield Expectation: 0.0 Tons/A 

Soil Test Index: P = 93.2 (Lb/A) K = 462.3 (Lb/A) pH = 5.6 

Manure Type: Swine Lagoon Liquid Application Method: Irrigation From Lagoon #2 

Crop Nutrients Needs: 
Commercial Fertilizer Applications: 
Residual N from Legumes: 
Manure Nutrient Concentration: 
Availability Coefficients: .
Equivalent Fertilizer Price: 
Net Manure Nutrient Needs of Crop: 
Manure Nutrients Available to Crop: 
Fertilizer Value: 

N P2O5 K2O 
300.00 20.00 0.00 Lb/A 

0.00 0.00 0.00 Lb/A 
• 0.00 NA NA Lb/A 

48.70 19.90 60.90 Lb/A-In 
0.50 0.80 1.00 NA 
0.34 0.25 0.16 $/Lb 

300.00 
24.35 
8.28 

20.00 0.00 Lb/A 
15.92 60.90 Lb/A-In 

3.98 9.74 Total = 22.00 $/A-In 

Manure application rate for supplying crop : N needs = 12.3 In/A 
P2O5 needs = 1.2 

N based Application P2O5 based Application 

Nutrients Applied Balance Nutrients Applied Balance 

N 300 -0 29 -271 Lb/A 

P2O5 196 176 19 -1 Lb/A 

K2O 749 749 73 73 Lb/A 

Total manure applied to field based on: N needs = 
P2O5 needs = 

c-0--
104.6 Inches 

10.2 

* If peanuts or tobacco are included in your crop rotation be sure to test soil following each manure application 

for recommendations on avoiding nutrient toxicity from high soil concentrations of Zn, or other micronutrients. 

* See Farm*A*Syst Publications for information op applying animal waste, especially around streams, wells 

and on other environmentally sensitive areas. 

* When making liquid manure applications, proper irrigation techniques must be used to 

prevent manure liquids from nutrient runninng off into surface water or leaching into groundwater. 

Sincerely, 

Name 
Title 
County, District, etc. 



• 

Georgia Field Level Nutrient Budget Worksheet 
A Worksheet for Managing the Nutrients in Manures from Georgia's Farms 

• 

• 

Producer: 
Farm #: 
Soil Series: 
Planned Crop: 
Soil Test Index: 
Manure Type: 

UGA Swine Unit County: Clarke Date: 07/11/00 
235 Tract #: 252.0 Field #: 8.0 Acres: 8.50 

Louisburg Surface Soil Texture: . Loamy sand 
Winter Grazing Realistic Yield Expectation: 0.0 Tons/A 

P = 93.2 (Lb/A) K = 462.3 (Lb/A) pH = 5.6 
Swine Lagoon Liquid 'Application Method: Irrigation from lagoon #2 

Crop Nutrients Needs: 
Commercial Fertilizer Applications: 
Residual N from Legumes: 
Manure Nutrient Concentration: 
Availability Coefficients: . 
Equivalent Fertilizer Price: 
Net Manure Nutrient Needs of Crop: 
Manure Nutrients Available to Crop: 
Fertilizer Value: 

N
150.00 

0.00 
0.00 

48.70 
0.50 
0.34 

150.00 
24.35 
8.28 

P2O5 
0.00 
0.00 

NA 
19.90 

0.80 
0.25 
0.00 0.00 Lb/A 

15.92 60.90 Lb/A-In 
3.98 9.74 Total = 22.00 

K2O 
0.00 Lb/A 
0.00 Lb/A 
NA Lb/A 

60.90 Lb/A-In 
1.00 NA 
0.16 $/Lb 

$/A-In 

Manure application rate for supplying crop : N needs = 
P2O5 needs = 

6.1 In/A 
0.0 

N based Application P2O5 based Application 
Nutrients Applied Balance Nutrients Applied Balance 

N 149 -1 0 -150 Lb/A 
P2O5 97 97 0 0 Lb/A 
K2O 371 371 0 0 Lb/A 

rt. 
Total manure applied to field based on: N needs = 

P2O5 needs = 
51.9 Inches 
0.0 

* If peanuts or tobacco are included in your crop rotation be sure to test soil following each manure application 
for recommendations on avoiding nutrient toxicity from high soil concentrations of Zn, or other micronutrients. 

* See Farm*A*Syst Publications for information on applying animal waste, especially around streams, wells 
and on other environmentally sensitive areas. 

* When making liquid manure applications, proper irrigation techniques must be used to 
prevent manure liquids from nutrient runninng off into surface water or leaching into groundwater. 

Sincerely, 

Name 
Title 
County, District, etc. 



• 

• 

• 

Table C2: Listing of BMP's used on Land Application Fields 
1. Plant sampling/tissue analysis 
2. Manure injection or incorporation 
3. Manure treatments such as alum 
4. Conservation or Reduced Tillage 
5. Contour plantings 
6. Terraces or other water control structures 
7. Critical area plantings/vegetated waterways without manure applications 
8. Upslope Water diversions or downslope ponds or retention structures 
9. Riparian buffers or filter strips around field border 
10. Winter scavenger" or cover crops (without nutrient application) 
11. Rotational Grazing 

Part D: NUTRIENT BALANCE 

A) Total Manure N Used On-farm 2,550 lbs. (From Land Application Section) 
B) Total Manure N Generated 1,111 lbs. (From Nutrient Available Section) 
C) Difference: (A-B) 1.439 lbs. 

Note: If difference is greater than zero, your nutrient balance is complete. If difference is less than zero 
(negative) then excess nitrogen will need to be transported off-farm. These off-farm uses need to be 
documented on off-farm utilization record sheets or through other manure utilization agreements. 

Table Dl: Off-farm Nutrient Utilization Records 

Date Amount Removed from Farm 
Amount Total N 
(lbs) 

Person or company that 
purchased or removed manure 

Anticipated use 

10/8/00 lagoon 
sludge 
30,000 gals 

N/A Joe Pumper adjacent farm 



Part E: MORTALITY MANAGEMENT 

Typical annual mortality rates: 50 animals/yr 
* Attach or show calculations used to obtain estimate. 

Typical disposal practices: 
Burial/Pit % 
Composting 100 _% 
Incineration
Rendering  % 
Other  % 
Please Describe Other methods: 

Catastrophic mortality plan: 

Dept. Agriculture Permit/ contact: Permit # 000000135 

• 

• 

Part F: RECORD KEEPING 

Records kept on farm: 
Yields Y N NA 
Soil tests Y N NA 
Manure Analysis Y N NA 
Water Quality Monitoring (if required) Y N NA 
Land application(IRR1&2,SLUR1&2, or SLD1&2) Y N NA 
Monthly lagoon/storage inspection checklist Y N NA 
Equipment calibration Y N NA 
Equipment maintenance Y N NA 
Farm*A*Syst or other environmental assessments Y N NA 

Comments or additional records kept on farm: 



Part G: EMERGENCY RESPONSE PLAN 

Describe emergency response plan or attach Emergency Response Sheet G1 for operations with just 
solid manure or Emergency Response Sheets 1 and 2 for operations with liquid manure: 

See Attachment 

Part H: CLOSURE PLAN 

Closure plan required: Y N 

If required, briefly describe cloSure plans or attach Closure plan worksheet: 

• 

• 



JUL 07 '00 02: 45PM CENTRAL DUP SERVICES P . 2/5 

• 
Emergency Action Plan 

Post, clearly by every phone on farm 

Farm Name: 
Permit Number: 

IF There is an EMERGENCY 

1) Shut off all flow into storage area 

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

• 

3) Contact Farm Supervisors 
Name: e7, 1(e. 
Name: d4r#,, 

5 

Phone #: ZJ 
Phone #: .67(3 550 

4) Give supervisor the following information: 
Your name 
Farm ID/Permit Number 
Description of Emergency 
Estimates of the amounts, area covered, and distance traveled from manure storage 

Whether manure has reached ditches. waterways, streams or crossed property lines 

Any obvious damage: employee injury, fish kill, or property damage? 

What is being done, any assistance needed 

5) Contact state water resources division, contractors, emergency officials, technical 

specialists and media, as needed. 
a) Georgia Environmental Protection Division- 800-2414113 
b) Emergency Response- Name Phone fa 

6-c) Pumping- Name EZ r- Phone s-c-- 

d) ISTRCS- Name  ;37,sg  Phone *7(1-6:Age zga9 
e) County Extension Office- Name Fr."11  Phone  SCI i 9 06) 

f) Consultants- eto.,J Phone 402. gp-z 

Build a containment dam downstream of discharge area, then progressively build 

additional dams upstream 

• Add soil to the berm of the manure storage area/basin 

• Remove manure from the disrthArge are with a trash pump if necessary 

• Pump manure and wastewater from the manure storage at a lower rate to lower 

the volume in basin 

Emergency Action Plans 17 



JUL 07 '00 02:45PM CENTRAL DUP SERVICES P . 3/5 

Fire Emergency Response Information Sheet 

Farm Name: S. i4,11" l' a

Farm Fire Protection District: 
911 Coordinates for farm: 
Size and type of operation: / 5 S A-A-A- X;)4) far-

ele 
Owner/Operator: ed a 

/471/te:.(04-641eA? 

2nd Contact Person if owner/operator is not available: 

Name: Zi t

Phone Number: 

Phone Number: 

3rd Contact Person f oif  and 2nd contact person is not available: )../3 , 5  I
Name: le, d_k- , 0 „„.. s Phone Number: cala N- ..) 

Electrical Power Company Name: c:2. 4 44)....&A--.

Electrical Power Company Phone Number: ,--R-8-1.- -- ,.o —51=10 
Is there a disconnect between the meter base and the buirdings? N 

If so, where? /v,Ai h, di.t u rt OA '4 6, kous'e 

Give the location (sketc referable) of electrical panels in buildings. 

Propane Company Name: Os e.-\4 Colv-PA'`f 
Propane Company Phone Number: 1417_ q3-1 C1-2- 1 8 

Location and size of propane tanks: 

4) he- 4 11CUSA cl if" a-F ettircinc 

Other fuels and locations: 

Are there hazardous materials stored in facilities: 

If yes, provide the location(s) and list of materials: 

Emergency Action Plan for: 
Facility Fire: 
Emergency Actions 

Cdt 91 ) 

N'MorNe. oar, cue P"-t C c.. 

c,3•e r j

C,r\ct 

relecse 

s4ote,ye . 

x -11) I  flokli r75 Le•tri 

n 01 1--ft-i y 

Emergency Action Plans 
24 



JUL 07 '00 02:46PM CENTRAL DUP SERVICES P.4/5 

• 

• 

Pre-arranged Emergency Response Agreements 

List any arrangements made with other producers to share personnel and/or equipment and 

supplies and land access during an emergency. 

Pre-arranged land access agreements 

Contact #1 • 

Contact #2 

Location of Pre-Arranged Emergency Supply Equipment and Supplies 

Available 24 hours a day. Include phone numbers and primary contacts. Put list in the order you 

want equipment operators contacted. Copy posted in each animal building on site, in site office 

and owners residence. Preferably posted by a phone or main doorway if no phone. 

Owner 
Irrigation Pumps 

Phone Location 
19A) s, %L.-e 

Dozer/Track Loader ?O‘„ 
  Flu 

Backhoe 945-V-2 /7 lit5'4e_ 1/41 staa 

Vacuum Slurry Tank 

Name: 
Lagoon/Basin Pumping Services 

Oconee. Rvicv- RC 61 D fie C 
Address: izci i Glee sbc to ,,jy Roo rv, A 1 0 j  ki AS VI 

Phone #: _ 

Name: 
Address: 
Phone #: 

.Emergency Action Plans 24 



JUL 07 '00 02:46PM CENTRAL DUP SERVICES P. 5/5 

• 

• 

EMERGENCY PHONE NUMBERS 

Site Location': dp?S" S / / A er4e._ 46 °";t 2 . 

ZOOp /0 ildr 

Owner's name: 6401i,e4. Se.pr; Phone 206-5 1.2-.454. 2 
1 

Livestock Manager: 717, X:e ea/We, Phone #: 1/0 to 

Ambulance (EMS) Phone #: 1i 

Fire Dept, Phone #: 

County Sheriff # 966, - 6/ 3 
xx_ /Aix- X e X

STATE Emergency Management Agency Phone # Gem A A 

STATE WATER QUALITY AGENCY Phone #: EP 0 8 - 

STATE Department of Agriculture Phone #: "4 0 q - 6 S-17 - 36.71

LOCAL/COUNTYPublic Health Department Phone #: IV& 2 160 (51' 4 -) 

Natural Resources Conservation Service Phone #: -9 W -399) 000.4-/Cda:,vilk) 

Soil and Water Conservation District Phone #: 2O'Jets •36 

Technical Specialist/Comprehensive Nutrient Management Planner Phone #: 

t Provide directions that anybody can direct someone to the site by telephone. 

. A..,:.... 
19 
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Dairy Example PCNMP 

• 

• 

• 

PERMIT COMPREHENSIVE NUTRIENT MANAGEMENT PLAN 
to 

MEET REGULATORY REQUIREMENTS 

SITE DESCRIPTION 

Farm Name: Tifton Campus Dairy Center 
Owner: UGA College of Agricultural & Environmental Sciences 

Animal & Dairy Science Department 
Address: PO Box 748 

Tifton, GA 31793 
Telephone No.: 229-386-3364 

Directions to Farm: Located northwest of Tifton, as shown on attached location map. 

Farm Description:-
The farm includes an average of 150 lactating cows, 30 dry cows, 65 heifers 

over 1 year of age, and 75 heifers less than 1 year of age. Facilities include a flush 
cleaned, free-stall barn using sand bedding where lactating cows are housed, with an 
attached, flush cleaned milking parlor; a flush cleaned calf barn where calves are 
housed until 2 months of age; and various pastures and lots where heifers and dry 
cows are maintained. The farm occupies a block of the Coastal Plain Station main 
farm, which includes approximately 1,600 acres. 

The free-stall barn is flushed with liquid recycled from the third stage manure 
holding pond, while the milking parlor and calf barn are flushed with well water. All 
wastes are flushed to a common sump. The waste management system includes a 
gravity settling basin for solids reduction, three manure storage ponds in series with a 
total storage capacity of 9.6 ac. ft. (3,128,000 gallons), and manure pumps and 
pipelines connected to three pivot irrigation systems. 

Attachments: Maps (prepared by Mary Leidner, Tift Co. 
Site Location map, Soils Map 
Farm Area Map with: 

North Arrow 
Relevant Property Lines 
Land use 
Field boundaries and identification 
Surface water locations and flow direction 
Buffer areas 
Well locations 
Residences 
Legends and scales 

NRCS) 
Manure nutrient printout 
Field nutrient budget sheet 
Emergency Action Plan 
Emergency Phone Sheet 
Emergency Handbook 



Dairy Example PCNMP 

• 

• 

• 

Manure Storage Facilities Description - Storage Pond 2 
(Use one form for each structure that holds manure or waste water) 

Date Structure,was installed and engineer or de,sign agency (if available) 

Unknown 

Type of Structure (Circle One) anureSl ryStora Anaerobic Lagoon 

Solids Settling Basin Dry Litter Storage Above Ground Tank 

Other (Describe) 

For earthen storage, describe the type of liner used. (Synthetic, compacted clay) 
and give design information if available (permeability rate, etc.) 

Compacted Clay Liner (Permeability unknown) 

Estimated Capacity (gallons, cubic feet, or tons [if dry storage]) 
4.97 ac. ft. (216,500 cu. ft, or 1,619,500 gal) 

Surface Water Diversions (Circle One) 

II surface water diverte Some surface water allowed into storage 

Explain if surface water allowed into storage. (Give roof area, animal lot area, grassed 
area, etc.) 

Leakage (Prevention and Inspection) 

Are all berms inspected for leaks, proper vegetative cover, tree growth, and rodent 
damage at least monthly? es No 

Operating Levels (Lagoons) 

Maximum fill level (ft below overflow) 

Minimum Pump-down level 

Is a staff gauge present in the lagoon which clearly indicates these levels? Yes No 



Dairy Example PtNMP 

• 

• 

• 

Manure Storage Facilities Description - Storage Pond 3 
(Use one form for each structure that holds manure or waste water) 

Date Structure was installed and engineer dr design agency (if available) 

Unknown 

Type of Structure (Circle One) Manure Slurry Storage Anaerobic Lagoon 

olids Settling Basi r Dry Litter Storage Above Ground Tank 

Other (Describe) 

For earthen storage, describe,, the type of liner used. (Synthetic, compacted clay) 
and give design information if available (permeability rate, etc.) 

Compacted Clay Liner (Permeability unknown) 

Estimated Capacity (gallons, cubic feet, or tons [if dry storage]) 
3.10 ac. ft. (135,036 cu. ft or 1,010,200 gal) 

Surface Water Diversions (Circle One) 

All surface water diverted Mme surface water allowed into storage 

Explain if surface water allowed into storage. (Give roof area, animal lot area, grassed 
area, etc.) Small (approx. 0.1 acre) grassed area drains into pond. Difficult to divert 
because of layout of ponds. 

Leakage (Prevention and Inspection) 

Are all berms inspected for leaks, proper vegetative cover, tree growth, and rodent 
damage at least monthly? es No 

Operating Levels (Lagoons) 

Maximum fill level (ft below overflow) 

Minimum Pump-down level 

Is a staff gauge present in the lagoon which clearly indicates these le'Vels? Yes No 
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UGA Coastal Plain Experiment Station 
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Sozi name 

Alapaha loamy sand 

Ardilla loamy sand 

Carnegie sandy loam, 5 to 8 percent slopes, eroded 

Clarendon loamy sand 

Cowarts loamy sand, 2 to 5 percent slopes 

Cowarts sandy loam, 5 to 8 percent slopes, eroded 

Fuquay loamy sand, 0 to 5 percent slopes 

Kinston and Osier fine sandy loams 

Lakeland sand, 0 to 5 percent slopes 

Ocilla loamy sand 

Pelham loamy sand 

Stilson loamy sand 

Tifton loamy sand, 0 to 2 percent slopes 

Tifton loamy sand, 2 to 5 percent slopes 

Tifton sandy loam, 5 to 8 percent slopes, eroded 
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G2: Emergency Action Plan (Liquid Manure) 
The following is posted, clearly by every phone on farm: 

IF There is an EMERGENCY 

1) Shut off all flow into storage area or lagoon or going out to land application 
areas 

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

3) Contact Farm Supervisors 
Name-• Hannon Tawzer 
Name: 

Dr. Jerry Baker 

4) Give supervisor the following information: 
Your name 
Description of Emergency 
Estimates of the amounts, area covered, and distance traveled from manure storage 
Whether manure has reached ditches, waterways, streams or crossed property lines 
Any obvious damage: employee injury, fish kill, or property damage? 
What is being done, any assistance needed 

Phone #: (W) 386-7094 
Phone #. (W) 386-3367 

5) Contact state environmental protection division, contractors, emergency 
officials, technical specialists and media, as needed. 
a) Georgia Environmental Protection Division-

i) SPILL REPORTING: 800-241-4113 
ii) LOCAL OFFICE Phone (Albany Office)  229-430-4144 

b) Local County Health Department Phone 386-7965

c) Pumping- Name  Harmon Tawzer Phone  386-1094
d) NRCS- -Name Mary Leidner Phone 382-4 /16

e) Extension Office- Name Phone 391-7980
f) Consultants- Name  Larry Newton  Phone 386-3214

Provide directions that anybody can direct someone to the site by telephone. 

Build a containment dam downstream of discharge area, then progressively build 
additional dams upstream 

• Add soil to the berm of the manure storage area/basin 
• Remove manure from the discharge area with a trash pump if necessary 

Pump manure and wastewater from the manure storage to lower the volume in 
basin 

Complete Post-Emergency Assessment and Documentation or other State reporting 
requirements. 



• 
EMERGENCY PHONE NUMBERS 

POISON CONTROL CENTER (HUMAN OR ANIMAL) 

(800) 282-5846 

Ambulance 382-2323 City Police 382-3131 Fire Department 382-1211 

County Sheriff 386-7800 Georgia Highway Patrol 386-3333 

• 

• 

Local Phone Number - 

Security 387-1608 

Jim Graham 386-3337 

Dr. C. R. Dove 386-3089 

Melissa Tawzer 386-3859 

Dr. J. F. Baker 386-3367 

FIRES, SPILLS, LEAKS, ETC. 

Georgia DNR Environmental Protection Division Response Team 

(pesticide fires, spills, leaks) (800) 2414113 

Chemtrec (technical assistance 24 hrs. a day for fires, spills, and medical 

emergency) (800) 424-9300 

SARA Title III, Right-to-Know Emergency Operations Center 

(404) 635-7215 or 7216 

ENDANGERMENT OF GAME OR FISH 

Georgia Department ofNatural Resources (Non game endangered species) 

(912) 994-1438 

U.S. Fish and Wildlife Service (912) 265-9336 



• 

• 
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Handbook of Emergency Procedures 

University of Georgia, Tifton Campus 

Key Emergency Phone Numbers to Know 
All Emergencies: 911 

Poison Control Center: 1-800-282-5846 
Tift General Hospital: 382-7120 
After hours Med Choice: 388-5743 

Tifton Campus, University of Georgia 
Director's Office: 386-3338 
Physical Plant: 386-3337 
After Hours: 387-1608 

Georgia Power: 387-3302 or 1-888-891-0938 
Colquitt EMC: 926-2278 or 1-800-342-8694 
Railroad Emergencies: 1-800-232-0144 
Forest Fire: 386-3346 
GEMA: 1-800-241-4113 
State Patrol: 386-3333 
Local Emergency Management: 386-7910 
Board of Regents: 404-656-2247 
UGA Environmental Safety: 706-542-6949 

ACCIDENT, SERIOUS INJURY OR ILLNESS 

DEFINITION: 
Emergency where one may be sick or injured. 
Immediate concern is to aid the sick or injured employee. 

STEPS OF ACTION: 
1. Ask the victim if he/she is OK, check for breathing. 
2. Get someone to call 911 for help. 
3. Provide first aid/CPR if trained and if needed. Stay with the victim until emergency response 

personnel arrive. 
4. Contact family members. 
5. Inform staff as needed: 
6. Disperse the crowd, if necessary. 
7. Complete accident report form and file in office if appropriate. 



AFTER-HOURS BUILDING EMERGENCY 

DEFINITION: 
An emergency occurring before or after regular business hours. 

STEPS OF ACTION: 
See specific emergency and use those procedures. 

ROLES: 
Staff member in building should contact emergency people and perform the following acts: 

1. Follow procedures appropriate for the specific emergency. 

2. Contact appropriate administrative personnel. • 

3. If groups are present, alert personnel of emergency and follow Steps of Action for that 

emergency. 

PHONE NUMBERS: 

If emergency: 911 
Physical Plant (after hours - Security): 387-1608 

Director's Office: 386-3338 
Physical Plant: 386-3337 

FIRE 

DEFINITION: 
A fire in the building or on the premises requiring the evacuation of the building. 

For small fires, no larger than a waste basket, attempt to extinguish with a fire extinguisher. 

For all fires call 911 and have the fire department respond. 

STEPS OF ACTION: 
1. Pull fire alarm, where available. 
2. Call 911, then notify personnel in surrounding buildings. 

3. Close all windows and doors to confine fire, if possible. Turn off open flames and lights. 

4. Evacuate building to assigned places at least 500 feet from building. 

5. Supervise evacuation and check for injuries. 
• Administer first aid if necessary. 
• Call Directors office and Physical Plant. 
• Assign roles to auxiliary persons as needed. 
• Keep access roads open. 
• Take head count to include names of staff in the affected building or buildings. 

PHONE NUMBERS: 
Emergency: 911 
Physical Plant: 386-3337 
Director's Office: 386-3338 
After hours (Security): 387-1608 



• TORNADO WATCH OR WARNING 

DEFINITIONS: 
Tornado Watch: Conditions are favorable for a tornado or severe weather. Make staff aware, but 

take no action. 

Tornado Warning: Tornado has been sighted; take shelter immediately. 

Steps of Action: 
1. Alarm at ABAC should sound. 
2. Each office will have the weather radio on. Have it programmed for local area. 

3. Departments will be alerted of a tornado watch and warning by telephone from Physical Plant 

or Director's Office. • 
4. If warning is issued, activate phone tree to all buildings and alert personnel to get to 

designated areas. 
5. Employees should proceed to their designated positions facing the wall and assume a kneeling 

position (or sit cross-legged), head down, hands covering head. 

6. Employees in unsafe locations at the time of the alarm will go to a pre-designated safe 

location. 
7. Keep windows closed. . 
8. Remain in a safe locatidn until the danger has passed. 

NATURAL DISASTERS - THUNDERSTORMS; FLOODS, 

HURRICANES, EARTHQUAKES, AND WINTER STORMS 

DEFINITION: 
Weather conditions are favorable for the above listed natural disasters. 

STEPS OF ACTION: 
1. Regular scheduling may be suspended. Advance preparation enables the UGA Tifton 

Campus to cope with such situations. 

2. The first condition for making a decision to suspend operations is safety. Final decisions 

for closing the campus will be made by the Director. He is in contact with the U.S. 

Weather Bureau, the police department, Civil Defense, the Georgia Patrol and others who 

monitor reports of existing weather hazards. 

3. When severe weather watches are announced, immediate emergency procedures need to 

be followed for safety of the employees to vacate the premises. 

4. Closure notices will be reported on the local radio station for faculty and staff. 



UTILITY EMERGENCY 

• 

• 

• 

DEFINITION: 
Electrical power failure, gas line break, water main or sewer break, and/or electrical power break. 

SIGNALS: 
Should building need to be evacuated, follow fire drill procedures. In the event of electrical 
failure and need to evacuate, verbal notification would be given on a building-by-building basis. 
A visual check of all affected areas would be conducted by designated Physical Plant personnel. 

ACTIONS FOR SPECIFIC EMERGENCIES: 

Electrical Power Failure 
Call Georgia Power: 387-3302 
Call Physical Plant: 386-3337 

Power Line Down 
Clear area immediately, and 
avoid live wires 
Call 911 if emergency exists 
Call Physical Plant: 386-3337 
Call Georgia Power: 386-3302 

Gas Line Break 
Clear area immediately; evacuate building, if necessary 
Call 911 if emergency exists 
Call Physical Plant: 386-3337 

After-Hours Utility Emereency 
Call Physical Plant after hours number: 387-1608 

Water Line Break or Sewer Break 
Call Physical Plant: 
Call 911 if emergency exists 

HAZARDOUS MATERIALS INCIDENT 

'DEFINITION: 
Hazardous materials incident involves fire/explosions, chemical spills, chemical leaks, or 
releases from a fuine hood. 

STEPS OF ACTION: 
1. Call 911, if emergency. Call Physical Plant 386-3337 (387-1608 if after hours) and 

Director's Office 386-3338. 
2. Evacuate the building. 
3. Provide MSDS or similar information. 
4. Provide first aid kits if necessary. 
5. Contain spill where appropriate. 
6. Act as liaison with emergency organizations. 
7. Coordinate communication within departments. 
8. Assist in traffic control into and out of affected area. 

Reporting Information 
Name of material spilled 
Amount of material 
Exact location 
Injuries or damage 

Resource Material: 
UGA Enviromental Safety Division. Responsible management of hazardous waste training 
manual. 



• 
BOMB OR BOMB THREAT 

DEFINITION: 
A device present in the building or on the premises which may or may not have exploded. 

Steps of Action: 
1. Call 911. Work cooperatively with law enforcement agency responding to call. 

2. Obtain as many details as possible if a bomb threat is made. Record identifying 

information (bottom of page). 
3. Evacuate the building and move to safe area. 
4. Have staff look for unusual or suspicious noises, devices or disturbances while searching 

and evacuating the building. Report suspicious items to the bomb squad. 
5. Protect face and head with arms, books, coats, etc. from flying debris. 
6. Leave door open; do not use switches. 
7. Do not use walkie talkies, cellular phones, car phones, other electronic devices. 

BOMB THREAT CALL CHECKLIST 

Try to keep caller on the line and ask the following questions: 

1. When is bomb going to explode? 
2. Where did you place the bomb? 
3. What does the bomb look like? 
4. What kind of bomb is it? 
5. What will cause the bomb to explode? 
6. Did you place the bomb? 
7. What is your name? 
8. What is your address? 

IDENTIFYING INFORMATION 

Sex of the caller 
Accent (if detectable) 
Time of call 
Did voice sound like an adult? 
Child? 
Record as many of caller's exact words as possible. 

• 



• 

HOSTAGE, TERRORIST, OR CRIMINAL BEHAVIOR 

DEFINITION: 
Persons who enters campus, apprehend employees and/or threatens violence. 

STEPS OF ACTION: 
1. Dial 911. 
2. Call Director's Office (386-3338) and Physical Plant (386-3337). 
3. If after hours, call campus security 387-1608. 
4. Secure immediate area to confine problem. 
5. Secure building by locking appropriate doors (labs; offices, and entrances). 
6. Await assistance. 

• 

• 

Key Hostage Tips: 
1. Be patient. Avoid drastic action. 
2. The initital 45 minutes are the most dangerous. Follow instructions, be alert and stay alive. 
3. Don't speak unless spoken to and then only when necessary. Don't attempt to rationalize 

with the captor. 
4. Expect the unexpected, i.e., mood swings, irrational actions. 
5. Do not make quick or sudden moves. 
6. Be observant. The safety of others may depend on what you remember about the situation. 



UNIVERSAL PRECAUTIONS FOR ADMINISTERD G 

FIRST AID 

1. Most approaches to infection control are based on a concept called Universal Precautions. It 

requires that persons administering aid consider every person, all blood and body fluids to be 

a potential carrier of infectious disease. When administering first aid the following standards 

of practice should be followed: 

2. Wash hands with antiseptic towelettes if there is any possibility of contact with blood, body 

fluids or human tissues from an injured worker. Wash hands with soap and water as soon as 

possible. 

• 

• 

3. Wear gloves when anticipating contact with blood, body fluids, tissues, mucous membranes 

or contaminated surfaces, or if breaks in the skin are present. 

4. Wear an impervious gown or apron if splattering of clothes is likely. 

5. Wear a mask if there is to be contact with an infectious disease spread by splatter droplets. 

6. Wear appropriate protective equipment at all times including a mask and eye protection if 

aerosolization or splattering is likely to occur when attending to an. injured person. 

7. Make mouthpieces, resuscitation bags-and other resuscitation devices readily available for 

use in areas where the need for resuscitation is likely and carry appropriate devices in 

emergency response kits. 

8. Handle sharp objects carefully. 

• Do not cut, bend, break or reinsert used needles into original sheath by hand. 

• Discard sharp objects intact, immediately after use into an impervious sharps disposal 

box which should be carried whenever needles are in the emergency response kit. 

• Report immediately all needle stick accidents, mucosal splashes or contamination of 

open wounds with blood or body fluids. 

9. Dispose of all spills which contain or may contain biological contaminants in accordance 

with policies for hazardous waste disposal. Until clean up is complete, the accident area 

should be roped off to other workers. 

10. Post Universal Precaution signs in all areas designated for first aid and on emergency • 

response boxes and first aid kits. 



',Participant Evaluation 
Livestock and Poultry Environmental Stewardship Curriculum 

',Purpose: The "Livestock and Poultry Environmental Stewardship" curriculum is a new educational program for 
producers and their advisors. Your evaluation of this resource is important to us. 

Date: 

I am a: 

❑ Livestock or poultry producer. 

❑ Private sector advisor or 

My primary farm income is from: 

❑ Beef. O . Poultry. 

❑ Dairy. ❑ Field crops. 

❑ Pork. ❑,. ;Other. - 

Compared to other animal operations 
in my industry, I consider my farm to 
be: 

❑ Small. 
agribusiness representative. 

❑ Public sector advisor, regulator, 
or policymaker. 

: ,• 
❑ Medium. 

❑ Large. 

rr-:ciiT rz:fti,i1i-

Select two lessons to evaluate: 

Please rate the quality of the 

Written information: 

ExOellent 

Lesson # 

Poor Excellent 

Lesson # 

25.:or Good 'Fair Good Fair 

❑ O 
Visual presentation. O 

Did you use the Self-Assessment 
tools? EI Yes ❑No ❑Yes ❑ No 

I If "Yes," rate their value- O O 

Please rate the lesson's value in 
helping you understand: Excellent Good Fair Poor Excellent Good Fair Poor 

Principles of environmental 
stewardship? CI 

❑
O O

❑ ❑
O

❑ 

Your operation's strengths and 
weaknesses? 

• O O ❑ 

Environmental regulations?  

V;int( ",:fifffin tr1.11.` 

Based on the information you received from this workshop, do you anticipate: . 

Making changes that benefit the 
environment? 

❑ Yes 

❑ No 

❑ Unsure 

Making changes that improve your 
compliance with regulations? 

❑ Yes ❑ Unsure 

❑ No ❑ No, already in 
full compliance 

Investing financial resources in 
changes? 

ID No ❑ $5,001-$10,000 

❑ <$1,000 ❑ >$10,000 

$1,001-$5,Q00 

Comments or suggestions (additional comments can be written on the back): 

• 

rev 9/6/00 
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COMMON ABBREVIATIONS-TYPE B 

ac = acre(s) 
ac-in. = acre-inch 
bu = bushel(s) 
Cu = copper 
dia = diameter 
ft = feet or foot 
ft2 = square feet or sq ft
ft3 = cubic feet or cu ft
gal = gallon(s) 
gal/ft2 = gallons per square foot 
gpm = gallons per minute 
hr = hour(s) 
in. = inch(es) 
in./hr = inches per hour 
in./min = inches per minute 
lb = pound(s) 
lb/1,000 gal = pounds per thousand gallons 
lb/ac = pounds per acre 
mg/1= milligrams per liter 
min = minute(s) 
mph = miles per hour 
N = nitrogen 
PAN = plant-available nitrogen 
psi = pounds per square inch , 
Zn = zinc 

CONVERSION FACTORS 

1 acre = 43,560 square feet 

1 acre-inch = 27,154 gallons 

Lane spacing for traveling gun = 70% to 80% wetted area 

Lane spacing for stationary gun = 50% to 65% wetted area 

mg/I = pounds per 1,000 gallons 
120 

1 cubic foot (ft3) = 7.48 gallons 

Gallons x 0.0042 = tons

Bushels x 1.25 = cubic feet 

1 bushel of manure = 75 pounds 
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IMPORTANT FORMULAS-TYPE B (CONTINUED) 

10. Precipitation (application) rate for traveling gun; inches per hour, where "w" is 
the angle of rotation expressed in degrees 

96.3 x sprinkler flow rate (gpm) 360 
Precipitation rate (in./hr) = x 

3.14 x [0.9 x sprinkler radius (ft)] 2 w 

11. Application volume (depth) for traveling gun; inches 

19.3 x sprinkler flow rate (gpm) 
Application volume (in.) — 

lane spacing (ft) x travel speed (in./min) 

12. Travel speed for traveling gun; inches per minute 

Travel speed (in./min) —  
19.3 x sprinkler flow rate ( gpm) 

lane spacing (ft) x application volume (in.) 

13. Area of a rectangle . 

Area of a circle 

Area of rectangle ( ft 2 ) = length (ft) x width (ft) 

Area of circle ( ft2 ) = 3.14 x (circle radius)2

14. Coverage area for application 

length (ft) x width (ft) 
Coverage area (acres) = 

15. Application rate for spreader 

43,560 ft2/acre 

Application rate for spreader (gal or tons/acre) — 
spreader load volume (gal) or weight (tons) 

16. Determination of spreader capacity 

coverage area (acres) 

Spreader load (tons) — 
weight of 5 gal manure x 1.5 x spreader capacity (ft3) 

2,000 



  Z 7 8 .1  

• 

• 

• 

The University of Georgia 
College of Agricultural & Environmental Sciences 

Department of Biological & Agricultural Engineering 

Programs that can help Producers meet the New Regulations 
Dr. Mark Risse, Biological and Agricultural Engineering 

The University of Georgia Cooperative Extension Service has several resources to assist 
Animal Feeding Operations attempting to comply with the new regulations. These are all 
voluntary programs that can help you to lower your risk of non-compliance or environmental 
problems. 

AWARE team: The overall objective of the AWARE Team is: "To facilitate awareness of animal 
waste issues to research scientists, Extension personnel, industry representatives, and producers 
and to serve as a catalyst for providing economically and environmentally sound waste utilization 
solutions to Georgia's animal production industry." It's web page, newsletter, and list serve are 
valuable sources of information. 
• Newsletter: The AWARE team has a quarterly newsletter that is distributed to a mailing 

list of all county agents and over 300 other individuals. These newsletters are also 
available via the internet and are downloaded by individuals around the world. The 
newsletter comes out about four times a year and keeps you up to date on research, . 
extension, and current happenings in the waste management area. This will also be your 
best method of finding out about field days and workshops that the team will be 
sponsoring. To subscribe, contact Cathy Felton at 706-542-3086. 

♦ Webpage: All of the information that the group disseminates is available via the Internet 
at http://www.bae.uga.edu/outreach/aware. Our website averages over 500 visits per 
month and has copies of all UGA publications as well as many links to other waste 
management internet sites around the world. 

♦ List Serve: Our electronic list serve is probably one of the best uses of technology by the 
team. This list serve allows agents or producers to send questions to a large group of 
people in one mailing and usually results in questions being answered quicker than 
normal as well as producing quite a bit of interesting discussion. To subscribe to the 
listserve send e-mail to listserv@listserv.uga.edu with the message "subscribe aware" in 
the body of the e-mail. 

Environmental Assessments: There are two 
excellent programs that are available for you to 
conduct on-farm assessments. The National 
Pork Producers Council offers On-Farm 
Odor/Environmental Assessments that are very 
detailed. During these assessments, an assessor 
from both the private and public sector will visit 
and tour your operation and provide you with 
written details of changes that could be made to 

Driftmier Engineering Center • Athens, Georgia 30602-4435 • (706) 542-1653 • FAX (706) 542-8806 
An Equal Opportunity/Affirmative Action Institution 



GEORGIA FARM*A*SYST PUBLICATIONS ORDER FORM 
The Georgia Farm Assessment System (Farm*A*Syst) provides Georgia's farmers with information and a voluntary 
means to become environmentally pro-active in managing their farm to prevent pollution. Please indicate any of the 
assessments you would like to receive. The publications are free and will be mailed in approximately one week. 
Thank you for your interest. 

Please indicate the number of 
each assessment you would 
like mailed. 

GEORGIA FARM*A*SYST ASSESSMENTS 

What is Farm*A*Syst?

• 'Site Evaluation 
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Improving_Drinking Water Well Condition 

Improving_Drinking Water for the Rural Resident 

Improving Household Waste Water Treatment 

Management of Irrigation Systems
4:::•:moik.0:t :imilmEg igq:i :. xpiv.:.:*::•:.::::::•••: ::::>•••;::•::::4:..0::::...:.::::;*:..:•.0,. 

K:E•e*.-zi?:::::.::o-:::•:Pe.,••%••.:.i:iii:E§N.E:ftiii-V••••;,"3,..,:iit.m.:*.N:lk‘s ::..gi::i..:i.N,:w:.:,...;:x* ::::::::t.i:„.i,,:w:...";:i:.::::::k:::::::.::„...::„.:::i5...:::::::::.*:*:::::.,:::::,:,..,::::..::::$.:::....::.:,:::::::.:.::„.:::::::::„::::.::::, 
l . !$.ft ,:m. 1. 'M1kIe,•:::.-i:,*i:iii.:•4i:K:2:Wiof:t.m.:lia:§.:::%,. ., • .{•v ...oittre .....-:.go,:m..1.vAvgirimp.:06.a..g.ik . , ..... ..... .... . ....... . . , „...,:$:,:::::::::,:,:::::::„.„.:::::.:::::::,::::*,..:::::::::::::.:.:::„.., 

Pesticide Storage & Handling 

Petroleum Storage & Handling 

Hazardous Products Storage Handling and Waste Disposal 

Fertilizer Storage & Handling 
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, 

Layer Production 

Broiler Production • 

Swine Production 

Dairy Production 

Beef Production 

Composting PoultrX Mortalities 
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Managing Runoff and Erosion on Croplands and Pastures 

Nutrient Management 

Managing_Pests on Croplands and Pastures 

Forest Resources Management (Forest*A*Syst) 

Cotton IPM 

Pesticide Storage and Handling for Omamental/Turf Professionals 

Managing Pesticides for Ornamental/Turf Professionals 
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Overall Assessment 
Please provide th'e following information. 

NAME: 

ADDRESS: 

PHONE NUMBER: 

FAX NUMBER:  

E-MAIL: 

Please mail this form to : Tina Williams 
College of Agricultural and Environmental Sciences 
Driftmier Engineering Center 
University of Georgia 
Athens, Georgia 30602 

or e-mail your request to twilliam@bae.uga.edu 
or fax your request to (706) 542-1886 or call (706) 542-7661 



Land Management 

GEORGIA 
FARAll*A*Sysr 

• 

your nutrient management practices. 
• You are- encouraged to Complete the entire docu-

ment. 
• Farm*A„*Syst is a voluntary, program. 
• No information from 'this -assessment needs to 

leave your farm. 

0 

I► 

FARM ASSESSMENT 'SYSTEM 

NUTRIENT MANAGEMENT 
Julia Gaskirr, Educational. Progfan) Specialist 
Biological & Agricultural Engineering 
.Glen Harrisr ASsistant Professor 
CrOP'&'Soil-Science, 

:Cooperative Extension Service, The University of Georgia, College of Agricultural and EnvirownentaeSciences, Athens 

PRE ASSESSMENT: 
Why Should1- Be Concerned? 

Nitrogen,; phosphorus and other nutrients are essential to good Crop,production. But, the-nutrients -that 
are beneficial for plant growth ban be harmful if they are present above certain concentraonts* in 
streams, ponds, coastal waters, -or grodndwater. In most of ourftesh waterbodle, phosphorus is the' 
nutrient in shortest supply. When excess phosphorus from animal manures, fertilizers or-other sources 
enters these waters, it-causes algae to grow faster and turn water a green color. This-process is ̀ called 
eutrophication. It can-prevent recreational uses such as fishing and swimming: In brackish waters such 
as marshes andestuaries, a siniilar _situation can occur 'when tpomuch nitrogen is present. 

Excess nitrogen can also be a prOblem,in groundwater. Nfirate'is_xform of nitrogeri- that can pose 
health problems for'bdth humans and animals if concentrations are too high in th6..drinking.yater. The 
drinking water standard for nitrate nitrogen is 10 parts per million (ppm). When concentrations are 
above this :limit, infants younger than six months can deVelOP a disorder-called methemoglobinemia or' 
blue baby .syndrom . Nitrate-nitrogen concentrations in the range of 20-40 ppm can cause reproductive 
problems or other health problems in "ruminants, horses,ot baby animals. 

Because werreed clean drinking water and enjoy water-based-recreationat activities,excess nutrients 
in water are a concern 'to everyone. As a farmer, you are paying to supply:your crops with nutrients,- so 
it also makes,'econOmic sense to manage these resources as efficientlyas,possible. gobd nutrient man-
agement can improve your profitability'as-well'as prOtect the environment. 

How Does This-Assessment Help Protect Drinking VYaterind.theEnyirompent? 

• This' assessment allows you to evaluate your • The -nutrient, ,management- facts provide :an 
potential iinpact on the --Water quality, on your 
farm and in nearby w,aterbodies,. 

• The assessment' uses" your answers.(rankings) to 
identify high risk practices, that should be 
fied. 

overview of practices to prevent pollution:` 
• The assessment assists you- in" writing an action 

plan based on-your needs as identified by, the 
assessment. 

How Do I Use This Farm*A*Syst Assessment? 
• The assessment asks a series of qdestiops about • The assessment should be conducted by you for 

your use. If needed' a .professional from the 
Georgia Cooperative Extension Service OLone of 
the other partnership pr&lizations can provide 

Completing the assessrhentoraction-assistan 

plan. 

*Words found in'italics are, defined in the glossary. 



NUTRIENT MANAGEMENT PRACTICES 

LOW 'RISK. 
(rank 4) 

LOW-MOD. 
RISK (rank 3) 

MOD-HIGH 
RISK (rank 2) 

HIGH RISK 
(rank 1) 

RANK 

POTENTIAL FOR GROUNDWATER POLLUTION 

Main soil textures. 
throughout' the. 
profile 

Fine textures such as 
claysoilty clay 
loans, 'and clay 
'loam 

Textures such as silt, 
sill loains, and sandy 
clay loamy 

Textures such as 
sandy loamy, and 
loamy 

Coarse textures such 
as sands and loamy 
'sands 

bepth-to water table Greaterthan 50 feet Between 10 to 50 
feet 

BetWeen 5 and -10 
feet 

Less than 5 feet 

Presence of a 
restrictive-layer or 
hardpan under the 
surface stopping 
downward water 
movement 

Restrictive layer pre-
sent 

No restrictive layers 

Buffers around 
ponds, wells, 
sinkholes or other 
water-related areas 

Buffers greater than' , 
50 feet around all 
wells, ponds, sink-
holes,Or other water-
related areas 

Buffers 10 to 50 feet 
around all wells, 
ponds, sinkholes or 
other water-related 
areas 

Buffers around some 
wells, ponds; sink-
holes or other water-
related areas 

NO buffers in place 

UTRIENT MANAGEMENT 

Frequency of soil 
testing 

Yearly 'Every 2 yeais Every 3 years Less frequently than
every 3 years 

• 
• 

Soil sampling At least 15 cores or 
_slices mixed together 
for a representative 
sample from fields.or 
areas no bigger than 
15 acres, according 

" to, CES,guidelines' 

At least 7 cores or 
'slices mixed together 
for a representative 
sample from fields or 
areas bigger than '15 
acres 

Single soil samples 
taken from areas 
greater than 15 acres 

No soil sampled 
taken 

Realistic yield goals Yield averages from 
5. or more recent 
years used to.set 
yield goals 

Yield goals based on-
3 to 5 tecent`years 
averages 

Yield goals based on 
1 to 2 years averages, 
Or old yield informa-
tion, 

"Yield goals:not based 
on 'farm performance 

Nutrient credits, for 
manure and 
legumes 

Nutrient credits cal-
culated and deducted 
from nutrient applica-
tion rate using CES 
guidelines 

Nutrient credits are. 
calculated and par-
tially deductedfrom 
nutrient application 
-rate 

No deductions for 
using legumes or 
manures 

Fertilizer applica-
tion rates 

Fertilizer is applied at 
recommended rate 
based on' soil tests 
and realistic yield
goals 

.
Fertilizer application 
exceeds recommen-
dation by one-half 
times rate 

Fertilizer apDlication 
exceeds recommen-
dation by two times 
rate' or fertilization 
with no guidance 
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NUTRIENT MANAGEMENT PRACTICES 
, 

II LOW mg 
(rank 4) 

Low-MOD. 
RISK (rank 35 

moD-HIGH 
:RISK "(rank 2) 

. 

HIGH RISK 
(rank 1) 

RANK 

Soil phosphorus (P) 
levels in fields 

liaVe identified the 
soil P level in each 
field ind do not " 
apply Fro very` high 
soil test P fields 

Have identified the 
soil P level in each 
nerd and only apply 
what crop needs 

Soil phosphorus in • 
fields is unknown- 

_ Soil test P is very 
high but there is no 
management 'to 
reduce excess P loss 

. 
Manure application 
rates 

, phorus 

Manure application 
to meet plant phps- - 

needs based 
on soil test

<. 
' 

' 

. 
Manure application is 
based on nitrogen 
without regard to P 

, 
Manure application is 
not based on nutri-
ents 

Manure application 
timing' 

Manure applied dur- 
ing active crop . 
growth and avoided 
during wet weather 

• 

- Manure applied as' 
'hear as possible to 
times when crops 
need fertilization 

. Manure applied near-
' ly every day,-or when
-lagoon or manure 
-storage facility needs 
emptying or applied. 
during wet ?weather 

. . 
, 

PLANNING AND RECORDKEEPING 

' Retord-keeping 

• I 

, 
Good,records are- 
kept on fertilizer and 

;manure applications, ,, 
soil, plant and 
manure tests, and 
yields., Maps of 
fields and soil types 
fol. the farm are 
available 

. 
Records are kept on . 

 sail tests, some  - 
manure or plant tests; - 
information is ofga- 

, nized enough to be 
used for management 
decisions

. 
Some records kept, 
but information is nOt . 

- complete or orga-. 
-laized enough to 

make'most manage-
, 'mint decikoris,

• 
, 

s
No- records kept 

 " 

Nutrient 
management plan,

• 

Current (within last 
two years) nutrient 
management plan' 

. 

Nutrieht management 
plan prepared within 
last five years and
"dot updated , 

No nutriblf manage-
mentplan 

at, 

Number of Areas Rarikeil  Ranking Total 
,(Number of questions answered, if all answered should total 28) (Sum of all numbers in the "RANK" Column) 

• 
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NUTRIENT MANAGEMENT FACTS: 
Imp-roving iSluffielit M4ria4emprit bh Your Farm 

The goal of nutrient managemenids to maximize 
farm productWity while minimizing the movement 
of nutrients into'surface and ground water. Nutrient 
management includes developing ̀ a nutrient budget 
and site management practiced. The goal of a nutri-
ent budget is-to only put out thenutrients that crops 
need and thereby- reducing excess nutrients. The 
goal of site-management practices is to reduce the 
potential,Sf any excess nutrients reaching either sur-
face or'ground water. Bothwnutrienebudgets and site 

,management practices have to be ,developed for a 
particular farm. What Works on one farm may not 
be. .appropriate for -another, Soil characteristics, 
crops, use of manures or. ther Organic-sources, the 

"lay of the land, and closeness_of surface water are a 
few of the things that ban influence what the. best 
Site management practiees ,maybe. 

SITE CHARACTERISTICS 

Looking at the soils on Your farm can help you , 
dentify whether you areatrisk for polluting surface 

water or groundwater. Surface- Water, including 
streams and ponds, bah become contaminated by 
water flowing' oven the surface (surface runoff) and 
water flowing through the soil: Surface runoff most' 
often occurs when the soil surface has a high clay 
content so that rainfall tends ,to Collect on the sur-
face-rather than_rnOve into the soil. yin sandy soils, 
surface runoff can also occur when the soil surface 
fOrms crusts. Surface runoff May carry, eroded' sed-
iments as well as excess nutrients. Using covet 
crops and leaving crqp residues can help: reduce sur-
face runoff. There is a higher risk of runoff in fields 
With 'steeper slopes. Raffle pattern§ in -the,field can 
create soil compaction that prOmotes surface:runoff. 
Restrictive soil layer's or bedrocik -that stop the 
downward movemerif'of water can .dause. water to 
flow `through the upper soil layers into nearby 
streams and ponds. This water flow can carry 

;excess nutrients, suCli as nitrate or phosphorus, into 
these surface waterbodies. 

Ak- Buffers are areas near water that are either left in 
Illra'napir.41 state or carefully rnanagedto keep vegeta-

tion. Buffers can be either grasSed or wooded areas. 

TheSeare-ifery.impbrtant for' reducing theamourit of 
nutrients and". sediments entering a stream or pond:, 
Buffers help spread' out and filter :Surface runoff. 
Spreading-Out thesutface runoff allows it a chance 
to infiltrate, into, the .soils rather than moue directly 
inttitke Stream Mosfsediments are trapped by yeg-w. 
etation in the birffer .and the-plantS can use the 
excess nutrients. Plants growing in .buffer zones can 
also -take up nitrogen and phOSphoruS from water 
flowing in the soil. Reseal-CFI...is shOwing that, the 
sloe cif the buffer as well'as its width: is, important.
for protection of surface water. Buffers work best 
when' they ,ha,ve'slopes less than:15% or 1.5:feet of.
drop in l00' feet. the buffer slope is greater than 
15% then a wider bUffer is needed to protecttlieSur7
face water. 

Groundwater pollution is more common in ̀ sandy 
particularly where the water'iqble iS "shallow, 

(less than 10'feet). Water. .mOes.'quiCkly through 
sandy, soils and w the soils:havedittie, ability to retain 
nutrients. Itif,.groundwater contamination can also 
occur anywhere exCessive,nutrients are applied next 
to wellS; 'sinkhole's, or other arm with direatcop-
nections to grOundwater. Buffers: around these 
types of areas -.are ,the' best method fOr,protecting-
groundwater. 

NUTRIENT MANAGEMENT 

A nnmber. of practices can be used tAS make sure 
the- nutrients. needed for realistic yield, goals are 
applied to the site. .The first and maybe mostimpor-
tantis.regtilar soil 'testing to determine the ;nutrient 
status of w the, soil. Soil ̀ testing allows fertilizer rec-
OnunendationsAo be tailored to your :field'  crop., 
In order.to get good results from the soil testS,lields 
should -be sampled using' Cooperative"Extension 
Service (CES) guidelines fciund in Soil. Testing 
(Leaflet No,. 99). These guideline.s..show you hbw 
take ̀ many, small samples infields with fairly uni-
form: soils' and mix them to obtain one sample per 
field orSoil,type. Poi a sample to represent the con-
ditions afield, it is important, to- takemany small 
subsamples to,create a sample that is representative 
of the entire area, Soils 'have a lot-of variation and 
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water or through subsurface .flow into sur-
faee water. This; proVeSS.-4 "called: leaching. 
'Consequently; nitrogen fertlli4erShoUld,be applied: 

akhen plants are actiVery':growing, and, uSitig 
rops' with :heavy nitrogen;demands. or those grown 

in.Sandy soilsinOtildreceiVe split appliCationS. This 
vhlt-reduce nitrate-nitrogen lcaching'and:Provide 
'more even supply 'of introgerifoi plant growth. In 
the Coastal Plain, where„irrigation used exten-
sively, feriigation can be- a cost-effeCtive. and - enV.i-
ronmentally safe way of Supplying,rutrOgen and 
potassium. 

Regardless of  applicOOkrnethod, :calibration 
opyour equipmentis'critical. 4tripizicl,tfalibecitipjj` 
includes measurfrig"the:,,application rate ;aril deter-
mining the sPread-pattern. Spread patterns that are. 
uneven cap create- areas Viith.tho ,little fertilizer that 
can reduce yields and areas, yvitti,too Much fertilizer 
'that can become a IpOtential pol tion 'source. 
Information such as Ektension Circular '8:25'. 
Calibration of Manure Spreader.In'oludini, Swath 
Width can beused to:calibrate manure spreaders Or' 
dry fertilizer spreaders. 

ORGANIC SoliR48 QF FyRpErTy 

Usingorganic sourdes-ofrotrients Canhavemany. 
benefits.  First, as a fertilizers the nUtrients in Organ,
ic, matter are released overtime. .epi4provide a 
more constant' nutrient source--forstnellapts and 
reduce the likelihood of excess. nutrients ppving 
into:ground or surfaco.vater. Second, Organic mat-
ter. itself' can impiOve- soil ' lt: :Better soil tilth:can 
increase the aniount pf A8later that Moves' into the:soil 
and: reduce erosion. The additional, organic matter. 
can alsO hold more. Witeejn, the soil:and-,decrease. 

-droughtiness. Third, organic, sources usually 
Vain many of the micronntrients' crops needfOr max-
irtrum yield. Some Studies indicate improved Y'jeldS 
and peSt resisfenCe in, fields with higher" organic 
matter- Use a Yorganc Sources'-ban decrease:).ihe 
costs forfertiliIer,:improyiniyOthi 

The first step in ,adding ,organic matter to the soil 
is using all available on-farm sources. This includes 
the use, of cover crops; wreen4hcpuire.k, and animal 
manures. CoVer crops are...grPwn in tne.winter and 

Skilled in the spring'. These -grOps 'dee-tease erosion 
add'organic matter to :the sOil„ roirimon cover 

trops:in.Gedigiat.are. rye-and 'Winter wheat. Oven;
manures" are legumes. that are grOwn in the winter 
and killed In the spring, to ,increase- the, prganid mat-
ter' cOntent/pf InefgoiE and ̂ sUpply-IlitrOgen. Some 
Areen-mantfres uSedin OeOrgia.aie-yeteh 
son clover -,The,'„pitrogen ,supplied ;by legumes, 
should be subtracted from the total amount of nitro-
gen needed: for jour' crop: 

There are 6theriSburcesofprganie matter that can 
be beneteial:-.Corripost,S are-go'dd:sources, Of:organ-
ic material, :Big.yolkirare ar good source of 'both 
orggniCmatter,and.a ilow$"-reiease nitrogen.fer%flizer;., 

„When' 'properly applied,. biosbliils ,can, provide the 
benefits .o€ 'organic,• matter' and nutrients as: well as 
lower fertiliier- eogts, cottO-n% gin tras,h.is, another' 
.Offiarin`drganie material.thal can add, prganiC'mat-
ter and nutfients !There are.alsoty-produCig ,frOth 
ifood.prodeSsing,texIlleS orothei-indugttis thattan 

,:Sonie.,Organic matter and nutrients., These 
"-byproducts should be, tested for safety and vallie, 
before`jige on the faith. ,Most, suppliers of these.bY= 
products. ShOuld be: able_ to`  yoli:tipt"the prod-
fict is not hazardous,  nOt,present-grbwth proh,-
leMS, and.has lOw. `metals -content, Inaddition,they 
should tell yOu the amount of nitrogen,..phosphOrUS 
'and potassium sUpPlieci..by the, by-product. 

The,niOstCbtMnoti source of organic matter is,
anm'ial riatitireSt including 'Poultry litter. Animal 
wastes ire a gObd source Of• introgen; 'PhOsphonA 
and potassium. They also "contain, many essential; --' 
thieronutrients i-and'can.. bean important "component
of yout-fertilt4efpregram, Although ',Manures are a., 
gOod,'Source''of nutrients, they often do not,,Supply, 
nutrientsin the spine ,amounts that crops, peed. 
Annual mantuei,•are-7typiCally Iiigh ~iri phosphory& 
compared the amount of' nitrogen needed .for 
crops, so they' areyextellent for, buildingPhosphorns‘ 
fertility in,the,soil. ;'Butif they are applied ,to meet.

thd'nitrogenzneedS"pf,-tlie'eroN'phosphortis- ii.often 
over-applied, "Qver' time, excess ThOsphorns,-, can 
build-up in' the:-Sbil4 excess phOsphOrus:- can 
`then rpOle. into 'nearhy: 'w4fet-apd Create 
Phosphorus:can:also lie:  moved .fog  manures, 'that 
Ar,*'§i.icrace•appTlidcl,iritostirfade Water by "rainfall:. 

Animal manures:, vary wid.ely•in,nutrient:content„ 
The 'aniOunt,;Of nitrogen and:Other tiutrientpreSetit 
in the Manure 4:lep'ends'on, the typ' of animal,' the 



GLOSSARY: 
Nutrient Management 

A plant that livesjn water:. These plants contain chlorophyll but.lack true stems, leaves, or'roots. Algae 
imparts a green color to water. 

Biosolids: Municipal •sludge that has been treated to stabilize organic Matter- and reduce pathogens. 

Buffers: A strip of uncultivated land between farmed land and a sensitive area. Buffets can begraSsed brit Often 
contain shrubs or trees, These are, used to spread out.water and sediments. leaving the farmed area and help 
remove excess nutrients or other farm ChemiCals. 

CES Guidelines:~ Cdoper4vc Extension, 8erviCe guidelines. 

Concentrations:' The amount of -an element or compound- found in a specified amount of another substance. 
For example, nitrate-nitrogeffin water is expressed as milligrams per liter (mg/L) &parts per-million (pprn)„ In 
solids, concentrations...are expressed as rnilligramsper kilograms (mg/kg) or ppm. 

Cover crop:, Crops grown for groynd cover to reduce erosion and add organic'matter. 

Crop residues:'Ld4ve stems, or other plant parts left on the soil' surface. 

Dormant phase: A inactive.phase fora plant where 'nutrient uptake and growth are-slotv brpon-existent. 

Equipment calibration:" 'Checking-or standardizing equipment so that application rates are even, and'ata knoWn 
amount. 

Eutrophication: -The process by which increasing nutrients in a waterbody promotes plant 'over animal life, 
often creating conditions- with very low oxygen in the water. 

Ill'ertigation: Fertilizing crops through the irrigation systeni.-

Green manures: Legume crops that are grown to supply nitrogen and organic- matter. 

Hardpan: A soil layer that limits root growth or water movement. 

Nutrient creditg: An' addition oI nutrients from legumes, animal manures or oarey, sources that should be sub-
tracted from the total amount of fertilizer needed. 

Nutrient Management Plan: A plan for managing animal wastes to inakimize economic-benefit for the  armer 
arid protection. of the environment. 

Restrictive layer: A soil layer that,limits root growth or water movement. 

Slope: Change in elevaticirt across a horizontal distance. (Example; 2:I, first.number is the horizontal _distance 
and second number is, thevertital-distance.) 

Soil texture: Classes of soil With/differing proportions of sand, silt, and clay. For example foams, siltS, sandy 
clay loarns. 

Surface runoff: Rainfall that moves, over the soil surface into water. 

Waterbodies: All surface'water,.including streams, rivers, ponds, lakes. 

Water table: The level in the ,ground where the soil or bedroCk'is saturated; the-upper surface of grounthVater. 

• 

11 



"
 

7
'
 

E
A
P
V
I
P
L
E
 R
E
C
O
R
D
S
 

F
ie

ld
 N

u
m

b
er

 

C
ro

p 
D

at
e 

Pl
an

te
d,

 

So
il 

T
es

t 
D

at
e,

 

S
oi

l T
es

t R
es

ul
ts

 
'

F
er

ti
li

ze
r 

R
ec

om
m

en
de

d 
(l

bs
/a

c)
 

. 
. 

 
F

er
ti

li
ze

r A
pp

li
ed

 (
lb

s/
ac

) 

pH
 

, L
im

e 
In

de
x 

P
 

K
 

" 
C

a 
M

g,
 

Z
n 

M
ir,

 
B

 
O

th
er

 
N

 
, 

P2
O

5
`K

2O
,

L
im

e 
O

th
er

 
N

 
P

2O
5_

1(
.2P

 
A

li
ne

 
o

th
er

 

. 
.. 

, 
.' 

. 
. 

.., 
, 

i 
. 

... 
. 

' 
a 

. 
, 

?"
. 

k.
 

..
..
 . . 

. . 
• 

1
.

. 
, 

. 

, 
, 

kr
 

, 

.
., 

. 
...

 
. 

. 
. 

. 
. 

„ 
. 

,.. I 
, 

‘ 
.... 

• 
. 

' 
; 

• 
, 

. 

.,. 4
 

. • 
, 

, 
• 

, 
.. 

, 

. 
,. 

. 
. 

. 

'.. 
t 

,I 
, 

• 
, 

„ 
. 

. 

. 
. 

, 

v 

. 

_ 
a 

. 
..
 

. 

S
am

pl
e 

A
re

a 
S

oi
l S

er
ie

s 

. 
. 

..- 

., 
1

C
rb

p
 

D
at

e 
. 

, 
: 

Pl
an

te
d • 

„ 
A

pp
li

ca
rti

od
,1

 „
 

' .
' 

' 
. 

, 
A

pp
li

ca
ti

oh
 2

, 
. 

. 
,., 

A
pp

li
ca

ti
on

3 
'

1 
. 

.4
 

A
pp

li
ca

ti
on

-n
 

...„
. 

, ,A
pp

li
ca

ti
on

 5
-

-, 
. 

A
p'

pl
ic

at
io

n6
 

, -C
he

n'
''.

 • 
la

te
'' ,'-,

, D
at

e,
, C

he
m

. 
. •

 
:R

at
e,

 
`P

at
o 

C
he

ni
.. 

R
at

e 
' D

at
e:

 
- w

 

bh
er

n.
 

. R
at

e 
D

at
e 

C
hb

ili
. 

R
at

e 
D

at
e 

C
he

in
., 

, 
, 

:g
a
te

' 
..,,

 
D

at
e 

.: - .,
. 

. 
. 

. 

• 
, 

' 
. :
 

- 
..., 

.. 

_..,
 

. 

. 

.,
 

. 
4 

,.
.

. 
e 

' 
A

. 
, 

, 

. 
. ,

 
. 

. 

. 
. 

..
 

. 

. 
. 

...
 

•'
 

8 
. 

. 
• 

' 
' 

A 

' 
r 

.,
 

• 
4 

i
. 

'''
 

' 
' 

F ,
' 

' 

. 

-I
. 

. 

, 
i

., 

, 
. 

A 

• 
. 

.. 
. 

, F 
' 

' 
, 

.
. . 

— 
'

' 
1
 

,5
 

' 
. 

 
, 

..
, 

x.••

. 

• 
. 

.,
 

, 

, 

, 

. 

. 
'

• 
. 

.,,
..:

,

— 
• 

t 

. 
. 

. 

0 

< 

1. 

, 

. 
., 

• 
r 

, 
,. 

, 

. 

,,i
, - 

- 

4



E
R

M
P

L
E

 R
E

C
O

R
D

S
 

F
A

R
M

 C
R

O
P

P
IN

G
 P

L
A

N
 (

S
pe

ci
fy

 c
ro

p,
 v

ar
ie

ty
, p

la
nt

 p
op

ul
at

io
n,

 e
tc

.)
 

C
R

O
P

 
F

IE
L

D
 1

 
F

IE
L

D
 2

 
F

IE
L

D
 3

 
F

IL
E

D
 4

, 
F

IE
L

D
 5

 
F

IE
L

D
 6

 

1
. 

2„
 

3.
 

4.
 

5
. 6.
 

7.
 

8
. 

9.
 



PUBLICATIONS: 

niversity of Georgia,Cooperative Extension Service. 
thens, Georgia 30602 

• Your Drinking Water: Nitrates, Circular 819-5 

• Animal Waste axed the; Environinent,Circular 827 

• Land Application of Livestock and Poultry Manurei.Leaflet 378 

,• Georgia's Agricultural Waste Regulations, Circular 819-U 

• Developing a Nutrient Management Plan for the Dairy Farm, Circular a19-16, 

• Soil Testing, Leaflet -99 

• Calibration of Manure Spreader Including Swath Width, Circular 825 

• Beneficial Reuse„of Municipal Bidsolids ittAgriculture, Special Bulletin 27 

• Soil Saving Practices - Sediment ErosiOn Control, Bulletin 916-'6 

e Soil Saving Practices - Conservation Tillage,,:Bulletin 910 

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

• Agricultural Best.Mariagement Practices for Protecting Water in Georgia 

• Planning Considerations-fOr Animal Waite SyStems for Protecting Water-Quality in•GeOrgia 

• 
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Tommy Irvin 
Commissioner 

Georgia Department of Agriculture 
Capitol Square • Atlanta, Georgia 30334-4201 

MEMORANDUM 

Respond to 
Telephone: 404-656-3665 

Fax: 404-656-9383 
E-Mail: jpeacock@agr.state.ga.us 

TO: All Interested Parties 

FROM: John J. Peacock 

DATE: October 2, 2000 

SUBJECT: Continuing Education for Certified Swine Feeding Operators.

Attached are forms for pre-approval of Continuing Education courses for Certified Swine 
Feeding Operators. These forms are being provided to the Georgia Pork Producers 
Association, Georgia Farm Bureau, the University of Georgia, and the Cooperative Extension 
Service. Please feel free to copy and distribute to anyone that you think may offer courses that 
may qualify for Continuing Education for Certified Swine Feeding Operators. 

For your information, I have also attached a Continuing Education Record form to be used by 
Certified Swine Feeding Operators. Copies of these forms are being mailed to all Certified 
Swine Feeding Operators. 

If you have any questions or comments, please let me know. 

Thanks. 

JJP/slp 

Enclosure 

EQUAL OPPORTUNITY EMPLOYER 



• 

• 

It. 

Nri 

Tommy 'Irvin, Commissioner 

Name 

Address 

Georgia Department of Agriculture 
Certified Swine Feeding Operator 

Continuing Education Record 

Certificate Number 

City County State_  Zip Code 

I hereby submit the following for Continuing Education credit(s) toward my Swine Feeding Operator Certification: 

SUBJECT/TITLE MAIN INSTRUCTOR EVENT AND LOCATION DATE 
LENGTH (IN 

HALF HOURS) 

1. 

2. 

3. 

4. 

5. 

6. 
subject has not been pre-approved, please provide a brief description of e subject on the back of this form. 

I certify that this is a true and accurate record of my Continuing Education. 

Certified Swine Feeding Operator 
(Signature) 

Date 

Georgia Department of Agriculture Use Only 

CE Pre-approved: O yes 0 no 

CE Reviewed and Approved by: Title: Date: 

Mail or fax this completed form to: 
Georgia Department of Agriculture, Capitol Square, Room 112, Livestock/Poultry Manager, Atlanta, Georgia 30334-4201, 

Phone (800) 282-5855, ext. 3665, Fax (404) 656-9383 

9/07/00 
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Tommy Irvin, Commissioner 

Georgia Department of Agriculture 

Certified Swine Feeding Operator 

Application for Continuing Education Course(s) 
Pre-Approval 

Name 

Title and Organization 

Address 

City County State Zip Code 

I hereby submit the following for approval as Continuing Education credit for Swine Feeding Operator Certification: 

Subject (Title) 

Description (Brief) 

Instructor(s) Agency, Company, etc. 

Method of Presentation: G Lecture C Video C Written material C On farm activities E Other (explain) 

Length (in nearest half hour)  Event and Location 

Submitted By Date 

Georgia Department of Agriculture Use Only 

Subject Approved Oyes Ono Method Approved Oyes Ono 

Instructor Approved Oyes Ono # CE Hrs Approved 

Approved by:  Title:  Date: 

Mail or fax this completed form to: 

Georgia Department of Agriculture, Capitol Square, Room 112, Livestock/Poultry Manager 

Atlanta, Georgia 30334-4201, Phone (800) 282-5855, Fax (404) 656-9383 

9/07/00 
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(ii) Mailing of the public notice to any person or group upon written request shall be done in accordance with subparagraph 391-3-6-
.11(6)(b)(iii). 

(iv) The EPD shall provide a period of not less than thirty (30) days following the date of the public notice in which interested persons 
may submit their written views on the tentative determination with respect to the draft general LAS permit. All written comments 
submitted during the thirty (30) day comment period will be retained by the EPD and considered in the final determination with 
respect to the draft general LAS permit The comment period may be extended at the discretion of the Director. 

(c) Public Hearings. 

1. Public hearings shall be in accordance with subparagraph 391-3-6-.11(6)(c). 

(d) Public Access to Information. 

1. A copy of the draft general LAS permit pubic notice, fact sheet, statement of basis, and other LAS forms related thereto, including 
written public comments and comments of all governmental agencies thereon and other reports, files and information not involving 
methods of processes entitled to protection as trade secrets, shall be available for public inspection and copying during normal 
business hours at the EPD office in Atlanta. Notice of Intent forms shall not be considered as information entitled to protection. 

(7) Schedules of Compliance. Any person who obtains a General LAS Permit and who is not in compliance with the permit shall 
be required to achieve compliance in accordance with a schedule as set forth in subparagraph 391-3-6-.11(7). 

(8) Monitoring, Recording, and Reporting Requirements. 

(a) Monitoring, recording, and reporting requirements shall be in accordance with those outlined in subparagraph 391-3-6-.11(8) of 
this Chapter. 

(b) General LAS permits that do not require submittal of monitoring reports at least annually shall report to the Director in writing all 
instances of noncompliance at least annually. 

(9) Duration, Continuation, and Transferability of Permits. 

(a) Any general LAS permit issued under O.C.GA. Section 12-5-30 shall have a fixed term not to exceed five (5) years. Uprn 
expiration of such permit, a new permit may be issued by the Director in accordance with O.C.G.A. Section 12-5-30. The issuance 
of such new permit shall likewise have a fixed term not to exceed five (5) years. 

(b) Any owner or operator authorized by a general LAS permit may request that coverage under the general LAS permit be terminated 
by submitting a written Notice of Termination. The contents of the Notice of Termination shall be specified in the general LAS 
permit and shall be signed in accordance with subparagraph 391-3-6-.11 5 (d). Subparagraph 391-3-6-.11(11)(b) is not applicable 
to general LAS permits. 

(c) When the permittee has submitted a timely and sufficient application for a new individual LAS permit or a notice of intent for a 
general LAS permit and the Director is unable, through no fault of the permittee, to issue the new permit before the expiration date 
of the existing permit, then the Director shall extend the existing permit until a new permit is issued. 

(10) Enforcement. Any person who violates any provisiai of the Act, any rule promulgated and adopted pursuant thereto, or any term, 
condition, schedule of compliance or other requirement contained in a permit issued pursuant to the Act shall be subject b 
enforcement proceedings pursuant to the Act. 

(11) Effective Date. This Paragraph shall become effective twenty days after filing with the Secretary of State's office. 

Authority: O.C.G.A. Section 12-5-20 et. seq. History: Original Rule entitled "General Permit - Land Application System Requirements: 
Filed: Aug. 30,1996; eff. Sept 19, 1995; Amended: E.R. 391-3-6 was filed May. 1,1996, eff. April 25, 1996, the date of adoption to remain 
in effect for a period of 120 days or until the effective date of a permanent Rule covering the same subject matter superseding this ER, as 
specified by the Agency. Amended: F. July 10, 1996. Eff. July 30, 1996. 

391-3-6-.20 Swine Feeding Operation Permit Requirements 

(1) Purpose. 

The purpose of this paragraph 391-3-6-.20 is to provide for the uniform procedures and practices to be followed relating to the 
appfication for and the issuance or revocation of permitsfor swine feeding operations. Nothing in this paragraph shall be construed 
to preclude the modification of any requirement of this paragraph when the Division determines that the requirement is nct 
protective of the environment 

(2) Definitions. 

All terms used in this paragraph shall be interpreted in accordance with the definitions as setforth in the Act unless otherwise 
defined in this paragraph or in any other paragraph of these Rules: 

(a) "Act" means the Georgia Water Quality Control Act, as amended; 

(b) "Swine feeding operation" or "operation" means a lot or facility where swine have been, are, or will be stabled or confined or fed 
or maintained for a total of at least 45 days in any 12-month period, and the confinement areas do not sustain crops, vegetation, 
forage growth, or post-harvest residues in the normal growing season. 

(c) Animal Unit' (AU) is a unit of measurement for any swine feeding operation calculated by the number of swine weighing over 25 
kilograms (approximately 55 pounds) multiplied by 0.4. 
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(a) Any person who owns or operates a swine feeding operation with 301 to 1000 AU in conformance with all provisions of the 
subparagraph is deemed to be permitted pursuant to this paragraph and shall not be required to obtain an individual permit from 
the Division. 

(b) There shall be no discharge of pollutants from the operation into surface waters of the State. 

(c) By October 31, 2002, new operations must have waste storage and disposal systems in operation that have been designed and 
constructed in accordance with NRCS guidance. 

(d) By October 312001, the owner or operator shall submit to the Division a CNMP for the swine feeding operation. The CNMP shall 
be of sufficient substance and quality as to be approvable by the Division. The owner or operator shall receive the Division§ 
approval of the CNMP by July 1, 2002, and shall begin implementing the approved CNMP not later than October 31, 2002. 

(e) The operation must have a certified operator by Ocbber 31, 2001. The operator must be trained and certified, in accordance with 
391-3-6-.20(13). 

(f) New operations must be designed and constructed to handle the runoff from a 25-year, 24-hour storm event without an overflow 
from the storage lagoon. 

(g) New operations located within significant ground water recharge areas which fall within the categories defined in the Georgia 
Department of Natural Resources Rules for Environmental Planning Criteria, Chapter 391-3-15-.02, Paragraph 3.(e) must be 
provided with either a compacted clay or synthetic liner such bat the vertical hydraulic conductivity does not exceed 5 x 107 cm/sec 
or other criteria as determined by the Division. If it is determined that an existing .lagoon is creating a ground water contamination 
problem, the Division may require the lagoon to be repaired. 

• (h) New barns, new lagoons, and new waste disposal systems for new swine feeding operations started after the effective date of this 
rule with 301 to 1000 AU, or for existing swine feeding operations that are expanding production so that they will have 301 to 1000 
AU after the effective date of this rule, shall not be located within a 100-year flood plain. 

(I) AI existing, new, or expanding swine feeding operations with 301 to 1000 AU, must submit a registration form to the Division, on 
or before October 31, 2000. 

(i) Any failure to comply with any condition of (a) through (h) above shall be deemed a violation of the Act and may be punishable in 
accordance with the penalties provided for in the Act. 

(5) Permit for Existing Operations 1001 to 3000 AU. 

(a) Any person who owns or operates an existing swine feeding operation with 1001 to 3000 AU must obtain an individual permit from 
the Division by October 31, 2000, in accordance with this paragraph. Permit applications should be submitted 180 days h 
advance. Any person who expands an existing operation to include 1001 to 3000 AU becomes subject tothe requirements of 
paragraph (6), "Permit for New or Expanding Operations 1001 to 3000 AU". 

(b) There shall be no discharge of pollutants from the operation into surface waters of the State. 

(c) By October 31 2001, the owner or operator shall submit to the Division a CNMP for the swine feeding operation. The CNMP shall 
be of sufficient substance and quality as to be approvable by the Division. The owner or operator shall receive the Division§ 
approval of the CNMP by July 1, 2002, and shall begin implementing the approved CNMP not later than October 31, 2002. 

(d) The operation must have a certified operator by October 31, 2001. The operator must be trained and certified, in accordance with 
391-3-6-.20(13). 

(e) Prior public notice of the completed application and proposed drat permit will be prepared and circulated in accordance with 391-3-
6-.06(7). 

(f) If it is determined that an existing lagoon is creating a ground water contamination problem, the Division shall require the owner 
or operator to repair the lagoon, to close the lagoon, or to take other actions to protect the ground water. 

(g) The wastewater disposal system shall be designed and operated such that nitrates in the ground water at the operation's property 
line do not exceed 10 mg/1. The Division will require the owner or operator to implement corrective actions if the nitrates exceed 
10 mg/1. 

(h) At least one up-gradient and at least two down-gradient ground water monitoring wells shall be installed for the spray irrigation fields 
and one dawn gradient ground water monitoring well shall be installed for each lagoon or series of lagoons. The number, location, 
design and construction specifications of the monitoring wells shall be reviewed and approved by the Division, prior to issuance 
of a permit Existing wells that are approved by the Division can be used for testing. Monitoring wells shall be properly installed 
within 24 months of permit issuance. 

(I) The permit will contain specific requirements for monitoring the storage lagoon effluent to be land applied, and for the ground water 
monitoring wells. This will usually consist of semiamual monitoring of the effluent for 5-day Biochemical Oxygen Demand (BOD5) 
Total Suspended Solids (TSS), Total Ileldahl Nitrogen (TKN), Ammonia Nitrogen (NH,), Nitrate Nitrogen (NO,), and pH, as well 
as semiannual monitoring of the wells for specific conductivity, NO,, pH and depth to ground water. Monitoring may be required 
to determine soil phosphorus adsorption, sodium adsorption ratio, cation exchange capacity, and cumulative loading of copper and 
zinc. 

When the owner or operator ceases raising swine, he must notify the Division of that fact within three months, and he must properly 
close all wastewater lagoons within eighteen months. Proper closure of a lagoon entails removing all wastewater from the lagoon 
and land applying it on the owner or operator's fields at agronomic rates, and in a manner so as not discharge to any surface water 
stream. 
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(7) Permit for Existing Operations with more than 3000 AU. 

(a) Any person who owns or operates an existing swine feeding operation with more than 3000 AU must obtain an individual permit 
from the Division by October 31, 2000, in accordance with this paragraph. Permit applications should be submitted 180 days in 
advance. If the individual permit has not been obtained by October 31, 2000, the operation shall be closed, or the operation shall 
be reduced to 1000 AU or less and shall be in compliance with 391-3-6-.20(4). 

(b) There shall be no discharge of pollutants from the operation into the surface waters of the State, as defined in the Act, § 
12-5-22(13). There shall be no discharge of pollutants into ground water which would cause ground water quality not to comply 
with the maximum contaminant levels established in Georgia's Rules for Safe Drinking Water 391-3-5. 

(c) By October 31, 2002, the operation must have waste storage and disposal systems in operation that have been designed and 
constructed in accordance with NRCS guidance, or as otherwise determined by the Division. 

(d) By October 312001, the owner or operator shall submit to the Division a CNMP for the swine feeding operation. The CNMP shall 
be of sufficient substance and quality as to be approvable by the Division. The owner or operator shall receive the Divisions 
approval of the CNMP by July 1, 2002, and shall begin implementing the approved CNMP not later than October 31, 2002. 

(e) The operation must have a certified operator by Ocbber 31, 2001. The operator must be trained and certified, in accordance with 
391-3-6-.20(13). 

(f) Pubic notice of the completed application and proposed draft permit will be prepared and circulated in accordance with 391-3-6-
.06(7) 

(g) The system must be designed to handle the runoff from a 25-year, 24-hour storm event without an overflow from the storage 
lagoon. 

(h) If it is determined that an existing lagoon is creating a ground water contamination problem, the Division may require owner cr 
operator to repair the lagoon to meet NRCS standards, to close the lagoon, or to take other actions to protect the ground water. 

(I) It is required that a minimum of 2 feet of freeboard be maintained in the lagoons at all times. 

The wastewater disposal system shall notbe located within a flood plain unless it protected from inundation or damage from a 25-
year, 24-hour storm event. 

(k) .The wastewater disposal system shall be designed and operated such that nitrates in the ground water at the operation's property 
One do not exceed 10 mg/1. The Division will require the owner or operator to implement corrective actions if the nitrates exceed 
10 mg/l. 

(I) At least one up-gradient and at least two down-gradient groundwater monitoring wells shall be installed for the spray irrigation fields 
and one down gradient ground water monitoring well shall be installed for each lagoon or series of lagoons. The number, location, 
design and construction specifications of the monitoring wells shall be reviewed and approved by the Division, prior to issuance 
of a permit. Existing wells that are approved by the Division can be used for testing. Monitoring wells shall be properly installed 
within 24 months of permit issuance. 

(m) The permit will contain specific requirements for monitoring the storage lagoon effluent to be land applied, and for the ground water 
monitoring wells. This will usually consist of semiamual monitoring of the effluent for 5-day Biochemical Oxygen Demand (BOOS) 
Total Suspended Solids (TSS), Total Kjeldahl Nitrogen (TKN), Ammonia Nitrogen (NH3), Nitrate Nitrogen (NO,), and pH, as well 
as semiannual monitoring of the wells for specific conductivity, NO3, pH and depth to ground water. Monitoring may be required 
to determine soil phosphorus adsorption, sodium adsorption ratio, cation exchange capacity, and cumulative loading of copper and 
zinc 

(n) The permit may require periodic monitoring of any wet weather ditches or perennial streams which are in close proximity to spray 
irrigation fields. 

(o) When the owner or operator ceases raising swine, he must notify the Division of that fact within three months, and he mud 
properly close all wastewater lagoons within eighteen months. Proper closure of a lagoon entails removing all wastewater from 
the lagoon and land applying it on the owner or operators fields at agronomic rates, and in a manner so as not discharge to any 
surface water stream. 

(p) Any failure to comply with any condition of (a) through (o) above or any condition of any individual permit issued for the operation 
shall be deemed a violation of the Act and may be punishable in accordance with the penalties provided in the Act. 

In the event of any expansion of an existing operation with more than 3000 AU which expansion requires the construction or use 
of new lagoons and/or &posel areas, or the expansion of existing lagoons and/or disposal areas, the operator shall comply with 
the requirements of paragraph (8), (e), (f), (g), (I), (j). (k), (o), and (p), with respect to such new or expanded lagoons or disposal 
areas.. In the event of an expansion sufficient to necessitate the construction of new lagoons or disposal areas, or the expansion 
of existing lagoons or disposal areas, the entire operation shall comply with paragraph (8) (n) and (q) and (9), (10), (11), and (12). 

(8) Permit for New or Expanding Operations with more than 3000 AU. 

(a) New swine feeding operations with more than 3000 AU, or existing operations that are expanding production so that they will have 
more than 3000 AU which propose to commence operation after the effective date of this rule must obtain an individual permit in 
accordance with this paragraph prior to commencing construction for the operation. Permit applications should be submitted 180 
days in advance. Any existing swine feeding operation which proposes to expand to more than 3000 AU must obtain an individual 
permit and comply with the requirements of this paragraph prior to any such expansion or operation of such an expanded facility. 
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for specific conductivity, NO3 , pH and depth to ground water. Monitoring will also be required to determine soil phosphorus 
adsorption, sodium adsorption ratio, cation exchange capacity, and cumulative loading of copper and zinc. 

(m) The permit may require periodic monitoring of any wet weather ditches or perennial streams which are in close proximity to disposal 
fields. 

• 

• 

(n) The owner or operator shall provide the evidence of financial responsibility in accordance with paragraph 391-3-6-.20 (11) prior 
to permit issuance. A closure plan in accordance with paragraph 391-3-6-.20(12) shall be provided with the permit application. 
The sum of the following costs must also be included in the evidence of financial responsibility: 

1. Ten percent of the initial capital costs for construction of the entire hog-growing facility swine feeding operation ( barns, pens, feed 
storage, waste management, etc.) 

2. $100,000 to cover the costs of any fines that may be imposed by the Division for violations of the laws, rules, regulations, and 
permits associated with the facility. 

(o) These operations are prohibited from using open lagoons. Lagoons and waste storage facilities must be provided with airtight 
covers. Air pollution control devices using best available technology must be installed on all lagoon cover vents and openings to 
remove ammonia, hydrogen sulfide, methane, formaldehyde, and any other organic and inorganic air pollutants which may be 
required by the Division. Such air pollution control devices must meet all requirements of the Division and Georgia's Rules for Air 
Quality Control (391-3-1), and no swine feeding operation NPDES permit for new or expanding operations with more than 3000 
AU shall be issued by the Division unless an appropriate air quality control permit can be issued simultaneously. 

(p) These operations are prohibited from using spray irrigation of lagoon effluent. Lagoon effluent must be incorporated into the 
disposal fields using subsurface injection at a depth nbt less than 6 inches. 

(q) These operations shall be assessed penaltiesfor failure to comply with the terms of this paragraph, the Act or the individual permit 
according to the following schedule: 

1. Lagoon breach or loss of containment, $50,000 for the first day and $100,000 per day for each day within a 12 month period 
thereafter during which a release occurs. 

2. Land disposal field runoff, $25,000 per day. 

3. Discharge to ground water on site causing ground water to exceed any maximum contaminant limits in Georgia's Rules for Safe 
Drinking Water, $5,000 per day. 

4. Discharge to ground water causing increacd.s of pollutant concentrations at the property line above ambient levels, $5,000 per day 
and immediate cessation of land disposal. 

5. Second occurrence of any of the failures to comply specified above in paragraph 391-3-6-.20 8. (s) (1), (2), (3), or (4), immediate 
revocation of the individual permit and assessment of the appropriate penalty. 

• 
(r) These operations shall submit a compliance history and other information with the permit application in accordance with paragraph 

(10) of this rule. 

(9) Degree of Pollutant Treatment Required and Alternative Technology 

(a) The owner or operator of any swine feeding operation covered by rule 391-3-6-.20 shall ensure that all wastes from a swine feeding 
operation shall receive such treatment or corrective action so as to ensure compliance with the terms and conditions of the permit 
by rule or individual permit. 

(b) If retrofitting the waste handling storage and disposal systan of any swine feeding operation covered by 391-3-6-.20 with alternative 
technology becomes economically achievable, the Director may require any swine feeding operation to eliminate lagoons or spray 
fields. Alternative technologies may include, but are not limited to: 

1. Drying/dewatering in greenhouse - type facilities 

2. Composting by in-vessel method 

3. Mechanical separation 

4. Biogas production 

5. Soil incorporation 

6. Soil injection 

(10) Refusal to Grant Certain Permits in accordance with § O.C.G.A. 12-5-23 (d), (e), (f), and (g). 

(a) An applicant for a permit for a new or expanding swine feeding operation with more than 3000 AU shall submit the following 
information to the Director as it pertains to the applicant and, in the case of a corporation or partnership, to the corporation, 
partnership, officer, director, manager, partner and each shareholder of five percent or more of the stock or financial interest in the 
corporation or partnership: 

1. The name, social security number, taxpayer identification number and business address. 
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Owners of new swine feeding operations with more than 3000 AU at any one time shall establish and maintain evidence of financial 
responsibility to provide for the closure of their waste treatment facilities and the proper disposal of their contents after closure of 
the facility. 

(a) The owner must have a detailed written estimate, in current dollars, of the cost of hiring a third party to clean up and dose the swine 
feeding operation. The owner must obtain a letter from the Division stating its concurrence that the owner's estimate of clean up 
and closure costs is reasonable. The owner must notify the Director that the estimate has been placed in the operating record. 

1. During the active life of the facility, the owner must annually adjust the closure cost estimate for inflation. 

2. The owner must increase the closure cost estimate and the amount of financial assurance provided under paragraph (b) of this 
section if changes to the closure plan increase the maximum cost of closure at any time during the remaining active life. 

3. The owner may reduce the closure cost estimate and the amount of financial assurance provided under paragraph (b) of this 
section if the cost estimate exceeds the maximum cost of closure. The owner must notify the Director that the justification for the 
reduction of the closure cost estimate and the amount of financial assurance has been placed in the operating record. 

(b) Financial assurance for closure: The owner of each swine feeding operation with an annual average of greater than 3000 AU must 
establish financial assurance for closure of the facility. The owner must provide continuous coverage for closure until released from 
financial assurance requirements by the Director. The owner must choose from the options as specified in paragraphs (c) through 
(f) of this section. The mechanism for financial assurance must be submitted to the Division for approval and must also allow the 
Director access to the funds in the event of failure of the owner to close the facility in accordance with 12 (c). 

(c) Closure trust fund. 

1. An owner may satisfy the requirements of this section by establishing a closure trust fund and submitting an originally signed 
duplicate of the trust agreement to the Director. The trustee must be an entity which has the authority to act as a trustee and whose 
trust operations are regulated and examined by a Federal or State agency. 

2. After the trust fund is established, whenever the current closure cost estimate changes, the owner must compare the new estimate 
with the trustee's most recent annual valuation of the trust fund. If the value of the fund is less than the amount of the new estimate, 
the owner, within 60 days after the change in the cost estimate, must either deposit an amount into the fund so that its value after 
this deposit at least equals the amount of the current closure cost estimate, or obtain other financial assurance as specified in this 
section to cover the difference. 

3. If the value of the trust fund is greater than the total amount of the current closure cost estimate, the owner may submit a written 
request to the Director for release of the amount in excess of the current closure cost estimate. 

4. If an owner substitutes otherfinancial assurance asspecffied in this section for all or part of the trust fund, he may submit a written 
request to the Director for release of the amount in excess of the current closure cost estimate covered by the trust fund. 

5. After beginning partial or final closure, an owner or another person authorized to conduct partial or final closure may requed 
reimbursements for partial or final closure expenditures by submitting itemized bills to the Director. The owner may requed 
reimbursements for partial closure only if sufficient funds are remaining in the trust fund to cover the maximum costs of closing 
the fealty over its remaining operating life. No later than 60 days after receiving bills for partial or final closure activities, the Director 
will instruct the trustee to make reimbursements in those amounts as the Director specifies in writing, if the Director determines 
that the partial or final closure expenditures are in accordance with the approved closure plan, or otherwise justified. If the Director 
does not instruct the trustee to make such reimbursements, he will provide to the owner or operator a detailed written statement 
of reasons. 

6. The Director will agree to termination of the trust when: 

(I) An owner substitutes alternate financial assurance as specified in this section; or 

(H) The Director releases the owner from the requirements of this section. 

(d) Closure letter of credit. 

1. An owner may satisfy the requirements of this section by obtaining an irrevocable standby letter of credit and submitting the letter 
to the Director. The issuing institution must be an entity which has the authority to issue letters of credit and whose letter-of-credit 
operations are regulated and examined by a Federal or state agency. 

2. The letter of credit must be accompanied by a letter from the owner referring to the letter of credit by number, issuing institution, 
and date, and providing the following information: The type of facility, name, and address of the facility, and the amount of funds 
assured for closure of the facility by the letter of credit. 

3. The letter of credit must be irrevocable and issued fur a period of at least 1 year. The letter of credit must provide that the expiration 
date will be automatically extended for a period of at least 1 year unless, at least 120 days before the current expiration date, the 
issuing institution notifies both the owner or operator and the Diactor by certified mail of a decision not to extend the expiration date. 
Under the terms of the letter of credit, the 120 days will begin on the date when both the owner or operator and the Director have 
received the notice, as evidenced by the return receipts. 

4. The letter of credit must be issued in an amount at least equal to the current closure cost estimate. 

5. Whenever the current closure cost estimate increases to an amount greater than the amount of the credit, the owner, within 60 
days after the increase, must either cause the amount ofthe credit to be increased so that it at least equals the current closure cost 

estimate and submit evidence of such increase to the Director, or obtain other financial assurance as specified in this 
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DESCRIPTION OF CONSOLIDATED 
PERMIT APPLICATION FORMS • 

FORM 1 PACKAGE 
TABLE OF CONTENTS 

The Consolidated Permit Application Forms are: 

• Form 1 — General Information (included in this part); 

Form 2 — Discharges to Surface Water (1VPDES Permits): 

2A. Publicly Owned Treatment Works (Reserved — not included in 
this package): 

2B. Concentrated Animal Feeding Operations and Aquatic Animal 
Production Facilities (not included in this package),

2C. Existing Manufacturing, Commercial, Mining, and Silviculture! 
Operations (not included in this package), and • 

2D. New Manufacturing, Commercial, Mining, and Silviculture! 
Operations (Reserved — not included in this package); 

Form 3 — Hazardous Waste Application Form IRCRA Permits .,. 
not included in this package); 

Form 4 — Underground Injection of Fluids ANC Permits .-Re-
served — not included in this package); and . . 

Form 5 — Air Emissions in Attainment Areas (PSD Permits — Re-
served — not included in this package). 

Section A. General Instructions 

Section B. Instructions far Form 1 

Section C. Activities Which Do Not Require Permits 

Section D. Glossary 

Form' 1 (two copies) 

SECTION A - GENERAL INSTRUCTIONS 

Who Must Apply 

With the exceptions described in Section C of these instructions, Fed-
eral laws prohibit you from conducting any of the following activities 

. without a permit. . 

S

• 

• 

NPDES (National Pollutant Discharge Elimination System Under the 

Clean Water Act 33 U.S.C 1251). DisCharge of pollutants into the 
waters of the United States. 

• 

RCRA (Resource Conservation end Recovery Act, 42 .U.S.C 6901). 
Treatment, storage, or disposal of hazardous wastes. 

UIC (Underground Injection Control Under the Safe Drinking Water 

Act, 42 U.S.C. 300f). Injection of fluids underground by gravity flow 
or pumping. 

P8O (Prevention of Significant Deterioration Under the 'Clean Air 

Act 72 U.S.C 7401). Emission of an air pollutant by a new or modi-
fied facility in or near an area which has attained the National Ambient 
Air Quality Standards for that pollutant. 

Each of the above permit programs is operated in any particular State 
by either the United States Environmental Protection Agency (EPA) 
or by an approved State agency. You must use this application form to 
apply for a permit for those programs administered by EPA. For those 
programs administered by approved States, contact the State environ-
mental agency for the proper forms. 

If you have any.questions about whether you need a permit under any 
of the above programs, or if you need information as to whether a 
particular program is administered by EPA or a State agency,'or if you 
need to obtain application forms, contact your EPA Regional office,
(listed in Table 1). 

Upon your request, and based upon information supplied by you, 
EPA will determine whether you are required to obtain a permit for 
a particular facility. Be sure to contact EPA if you have a question, 
because Federal laws provide that you may be heavily penalized if 
you do not apply for a permit when a permit is required. 

Form 1 of the EPA consolidated. application forms collects general 
information applying to all programs. You must fill out Form 1 regard-
less of which permit you are applying for. In addition, you must fill 
out one of the supplementary forms (Forms 2 — 51 for each permit 
needed under each •of the above programs. Item II of Form 1 will 
guide you to the appropriate supplementary 'forms. 

You should note that there are certain exclusions to the permit require-
ments listed above. The exclusions•are described in detail in Section C 
of these instructions. If 'your activities are excluded from permit re-
quirements then you do •not need to complete and return any forms. 

• • 
NOTE: Certain activities not listed above also are subject.to EPA 
administered environmental permit requirements. These include per-

• • mits for ocean dumping, dredged or fill material discharging, and 
certain types of air emissions. Contact your EPA Regional office for 
further information. 

Table 1. Addresses of EPA Regional Contacts and States Within the 
Regional Office Jurisdictions, 

REGION 

Permit' Contact, Environmental and Economic Impact Office, U.S. 
Environmental Protection Agency, John F. Kennedy Building, Bos-
ton, Massachusetts 02203, (617) 223-4635, FTS 223-4635. 

Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island; 
and Vermont. 

REGION II • 

Permit Contact, Permits Administration Branch, Room 432, U.S. 
Environmental Protection Agency, 26 Federal Plaza, New York, 
New York 10007, (212), 264-9880, FTS 264-9880. 

New Jersey, New York, Virgin Islands, and Puerto Rico. 

REGION III ' 

Permit Contact (3 EN 231, U.S. Environmental Protection Agency, 
6th & Walnut Streets, Philadelphia, Pennsylvania 19106, (215) 
597-8816, FTS ps7—8816. 

Delaware, District of Columbia, Maryland, Pennsylvania, Virginia. 
and West Virginia. 

REGION IV 

Permit Contact, Permits Section, U.S. Environmental Protection 
Agency, 345 Courtland Street, N.E., Atlanta, Georgia 30365, (404) 
881-2017, FTS 257-2017. •. 

Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, 
South Carolina, and Tennessee. 

REGION V 

Permit Contact (SEP), US. Environmental Protection Agency, 230 
South Dearborn Street, Chicage, Illinois 60604, (312) 353-2105, 
FTS 353-2105. • 

Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin. 
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SECTION B - FORM 1 LINE,-BY-LINE INSTRUCTIONS 

This form must be completed by all applicants. 

C ompleting This Form 

Please type or print in the unshaded areas only. Some items have small 
graduation marks in the fill—in spaces. These marks indicate the num-
ber of characters that may be entered into our data system. The'Marks 
are spaced at 1/6" intervals'which accommodate elite type (12 charac-
ters per inch). If you use another type you may ignore the marks. If 
you print, place each character between the marks. Abbreviate if neces-
sary to stay within the number of characters .allowed for each item. 
Use one space for breaks between words, but not for. punctuation 
marks unless they are needed to clarify your response. • 

Item I 

Space is provided at the upper right hand corner of Form 1 for inser- . 
tion of your EPA Identification Number. If you have an existing facil-
ity, enter your Identification Number. If you don't know your EPA 
Identification Number, please contact your EPA Regional office (Table 
1), which will provide you with your number. If your facility is new • 
(not yet constructed), leave this item blank. 

Item Il 

Answer each 'question to determine which supplementary 'forms you 
need to fill out. Be sure to check the glossary in Section D of these 
instructions for the legal. definitions of the bold faced words. Check 
Section C of these instructions to determine whether your activity 
is excluded from permit requirements. 

If you answer "no" to every question, then you do not need a permit, 
and you do not need to complete and return any of these forms. 

If you answer "yes" to any question, then you -must complete and file 
the supplementary form by the deadline listed in• Table 2 along with 
this form. (The applicable form number follows each question and is • 
enclosed in parentheses.) You need not submit a supplementary form if 

• you already have .a permit under the appropriate Federal program, 
unless your permit is due to expire and you wish to renew your permit. 

Questions (I) and (..1) of Item II refer to major new or modified sources 
subject to Prevention of Significant Deterioration (PSD) requirements 
under the Clean Air Act. For the purpose of the PSD program, major 
sources are defined as: (A) Sources listed in Table 3 which have the po-
tential to emit 100 tons or more per year emissions; and (B) All other 
sources with the potential to emit 250 tons or more per year. See 
Section C of these instructions for discussion of exclusions of certain 
modified sources. 

• 

Table 3. 28 Industrial Categories Listed in Section 169f1Fof the Clean 
Air Act of 1977 

Fossil fuel—fired steam generators of more than 250 million BTU per 
hour heat input; 

Coal cleaning plants (with thermal dryers): 
Kraft pulp mills; 
Portland cement plants; 
Primary zinc smelters; 
Iron and steel mill plants; • 
Primary aluminum ore reduction plants; 
Primary copper smelters; • 
Municipal incinerators capable of charging more than 250 tons of re-

fuse per day; 
Hydrofluoric acid plants; 
Nitric acid plants; 
Sulfuric acid plants; 
Petroleum refineries; 
Lime plants; 
Phosphate rock processing plants; 
Coke oven batteries; 
Sulfur recovery plants; 
Carbon black plants (furnace process); 
Primary lead smelters; 
Fuel conversion plants; 
Sintering plants; 
Secondary metal production plants; 
Chemical process plants; 
Fossil fuel boilers (or combination thereof) totaling more than 250.• 
million BTU per hour heat input: 

Table 3 (continued) 

• Petroleum storage and transfer units with a total storage capacity 
exceeding 300,000 barrels; 

Taconite ore processing plants; 
' Glass fiber processing plants; and 

Charcoal production plants. 

Item Ill 

Enter the, facility's official or legal name. Do not use a colloquial 
name. 

Item IV 

Give the name, title, and work telephone number of a person who is 
thoroughly familiar with the operation of the facility and with the facts 
reported in this application and who can be contacted by reviewing 
offices if necessary. 

Item V 

Give the complete mailing address of the office where correspondence 
should be sent. This often is not the address used to designate the lo-
cation of the facility or activity. 

Item VI 

Give the address or location of the facility identified in Item Ill of this. 
form. If the facility lacks a street name or route number, give the most 
accurate alternative geographic information (e.g., section number or 
quarter section number from county records or at intersection of Rts. 
425 and 221. 

Item VII 
• 

List, in descending order of significance, the four 4—digit standard • 
industrial classification (SIC) codes which best describe your facility 
in terms of the principal products or services you produce or provide. 
'Also, specify each classification in words. These classifications may dif-
fer from the SIC codes describing the operation .generating the dis-
charge, air emissions, or hazardous wastes. 

SIC code numbers are descriptions which may be found in the "Stan-
dard Industrial Classification Manual" prepared by the Executive Of-
fice of the President, Office of Management and Budget, which is • 
available from the Government Printing . Office, Washington, D.C. 
Use the current edition of the manual. If you have any questions con-
cerning the appropriate SIC code for your facility, contact your EPA 
Regional office (see Table 1). 

'Item Vlll—A 

Give the name, as it is legally referred to, of the person, firm, public 
organization, or any other entity which operates the facility described 
in this application. This may or may not be the same name as the fa-
cility. The operator of the facility is the legal entity which controls 
the facility's operation rather than the plant or site manager. Do not 
use a colloquial name. 

Item VIII-8 

Indicate whether the entity which operates the facility also owns it 
by marking the appropriate box.. 

Item VIII—C 

'Enter the appropriate letter to indicate the legal status of the operator 
of the facility. Indicate "public" for a facility solely owned by local 
government(s) such as a city, town, county, parish, etc. 

Items VII — H 

Enter the telephone number and address of the operator identified in 
Item VIII—A. 
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SECTION C - ACTIVITIES WHICH DO NOT REQUIRE PERMITS 

• 

I. National Pollutant Dischirge Elirriination System Permits Under 

.the Clean Water Act. You are not required to obtain an NPDES permit 
if your discharge is in one of the following categories, as provided by • 
the Clean Water Act (CWA) and by the NPDES regulations (40 CFR 
Parts 122-125). However, under Section 510 of CWA a discharge ex-

. emoted from the federal NPDES requirements may still be regulated, 

by a State authoritY; contact your State environmental agency to de-

termine whether you need a State permit. .' 

A. DISCHARGES FROM VESSELS. Discharges of sewage from ves-
sels, effluent from properly functioning marine engines, laundry, 
shower, and galley 'sink wastes, and any other dischar:ge incidental •to 
the normal operation• of a vessel do not ,require NPDES permits. 
However, discharges of rubbish, trash, garbage, or °the; such mater-

ials discharged overboard require permits, and so do other discharges 

when the vessel is operating in a capacity other than as a means of 
transportation, such as when the vessel is being used as en energy or 
mining facility, a storage facility, or a seafood processing facility, or 

is secured to the bed of the ocean, contiguous zone, or waters of the 
United States for the purpose of mineral or oil exploration or de-
velopment. 

B. DREDGED OR FILL MATERIAL. Discharges of dredged or fill
material into waters of'the United States do not need NPDES permits 
if the dredging or filling is authorized by a permit issued by the U.S. 
Army Corps of Engineers or an EPA approved State under Section 
404 of CWA, 

C. DISCHARGES INTO PUBLICLY OWNED TREATMENT WORKS 
(POTW). The introduction of sewage, industrial wastes, or other pol- . 
lutants into a POTW •does not need an NPDES permit. You must 
comply with all applicable pretreatment standards promulgated 
under Section 307(b) of CWA, which may be incleded in the permit 
issued to the 'POTW. If •you have a plan or an agreement to switch 
to a POTW in the future, this does not relieye you of the obligation 
to apply for and receive an NPDES permit until you have stopped 
discharging pollutants into waters of the United States. 

(NOTE: Dischargers into. privately owned treatment works dd not 
have to apply for or obtain NPDES permits except as otherwise re-
smiled by the EPA Regional Administrator. 'The owner or operator 
of the treatment works itself, however, must apply for a permit and 
identify all users in its application. Usets so identified will receive 
public notice of actions taken on the permit for the treatment work's) 

D. DISCHARGES FROM AGRICULTURAL AND SiLVICULTUR-
AL ACTIVITIES. Most discharges from agricultural and silvicultural 
activities to waters of the United States do not require NPDES per-
mits. These include runoff from orchards, cultivated crops, pastures, 
range lands, and forest lands. However, the discharges listed below 
do require NPDES permits. Definitions of the terms listed below are 
contained in the Glossary section of these instructions. 

. • . 
1. Discharges from Concentrated Animal Feeding Operations. 
(See Glossary for definitions of "animal feeding operations" and 
—concentrated animal feeding operations Only the latter require 
permits.) 

2. Discharges from Concentrated Aquatic Animal Production 
Facilities. (See Glossary for size cutoffs) 

3. Discharges associated with approved Aquaculture Projects. 

4. Discharges from. SilvicUltural Point Sources. (See Glossary for 
the definition of "silvicultural point source.'l) Nonpoint source 
silviculturel activities are excluded from NPDES permit require-
ments. However, some of these activities, such as stream crossings 
for roads, may involve point source discharges of dredged or fill 
material which may require a Section 404 permit. See 33 CFR 
209.120. 

E. DISCHARGES IN COMPLIANCE .WITH AN ON-SCENE CO-
ORDINATOR'S INSTRUCTIONS. 

1-5 

II. Hazardous Waste Permits Under the Resource Conservation and 
Recovery Act. You may be excluded from the requirement to obtain 
a permit under this program if you fall into one of the following 
categories: 

Generators who accumulate their own hazardous waste on—site for 
less than 90 days as 'provided in 40 CFR 262.34; 

Farmers who dispose of hazardous waste pesticide from their own use 
as provided.in 40 CFR 262.51; 

Certain persons treating, storing, or disposing of small quantities of 
hazardous waste as provided in 40 CFR 261.4 or 261.5; and 

Owners and, operators of totally enclosed treatment facilities as de-
fined in 40 CFR 260.10. 

Check with .your Regional office for details. Please note that even if 
you are excluded from permit requirements, you may be required by 
Federal regulations to handle your waste in a particular manner. 

III. Underground Injection Control Permits Under the Safe Drinking 
Water Act. You are not required to obtain a permit under this program 
if you: 

Inject into existing wells used to enhance recovery of oil and gas or 
to store hydrocarbons (note, however, that these underground injec-
tions are regulated by Federal rules); or 

Inject into or above a stratum which contains, within 1/4 mile of the 
well bore,- an underground source of drinking water (unless your in-
jection is the .type identified in item II-H, for which you ddneed a 
permit). However, you .must notify EPA of your injection and submit 
certain required information on forms supplied by the Agency, and 
your operation may be phased out if you are a generator of hazardous 
wastes or a hazardous waste management facility which uses wells 
or septic tanks to dispose of hazardous waste. 

IV. Prevention of Significant Deterioration Permits Under the Clean 
Air Act. The PSD program applies to newly constructed or modified 
facilities (both of which are referred to as stew sources") which in-
crease air emissions. The Clean Air Act Amendments of 1977 exclude 
small new sources of air emissions from the PSD review program. Any 
new source in an industrial category listed in Table 3 of these instruc-
tions whose potential to emit is less than 100 tons per year is not re-
quired to get a PSD permit. In addition, any new source in an industrial 
category not listed in Table 3 whose potential to emit is less than 250 
tons per year is exempted from the PSD requirements. 

Modified sources which increase their net emissions (the difference 
between the total emission increases and total emission decreases at 
the source) less than the significant amount set forth in EPA regulations 
are also exempt from PSD requirements. Contact your EPA Regional 
office (Table 71 for further information. 



SECTION D GLOSSARY (continued) • 

• 

• 

CONCENTRATED ANIMAL FEEDING OPERATION (continued) 

5. 3,000 sheep or lambs, 

6. 16,500 turkeys, 

7.' 30,000 laying hens or broilers (if the facility has continuous 
overflow watering), 

8. 9;000 laying hens or broilers (if the facility has a liquid manure 
handling system), . 

9. 1,500 ducks, or 

10. 300 animal units; AND 

•Either one of the following conditions are met: Pollutants are dis-
charged into waters of the United States through a manmade ditch, 
flushing system' or other similar manmade device ("manmade" 
means constructed by man and used for the purpose of transporting 
wastes); or Pollutants are discharged directly into waters of the 
Unites States which originate outside of and pass over, across, or 
through the facility or otherwise come into direct contact with the • 
animals confined in the operation. 

Provided, however, that no. animal feeding operation. is a concen-
trated animal feeding operation as defined above if such animal . 
feeding operation .discharges only in the event of a 25 year, 24 hour 
storm. event. 

CONCENTRATED AQUATIC ANIMAL PRODUCTION FACILITY 
means a hatchery, fish farm, or other facility which contains,'grows or 
holds aquatic animals in either of the following categories, or which the 
Director designates as such on a case—by—case basis: , 

• 
A. Cold water fish species or other cold water aquatic animals includ-
ing, but not limited to, the Salmonidae family of fisti(eg., trout and 
salmon) in ponds, raceways 'or other similar structures which dis-
charge at least 30 days per year but does not include: 

1. Facilities which produce less than 9,090 harvest weight kilograms' 
(approximately 20,000 pounds) of aquatic animals per year; and 

2. Facilities which feed less than 2,272 kilograms (approximately 
• 5,000. pounds) of food during the calendar month of maximum 
feeding. 

B. Warm water fish species or other warm water aquatic animals 
intluding, but not limited to, the Ameiuridae, Cetrarchidae, and 
Cyprinidae families. of fish (e.g.,' respectively, catfish, sunfish, and 
minnows) in ponds,- raceways, or other similar structures which dis-
charge at least 30 days per year, but does not include: • 

1. Closed ponds which discharge only during periods of excess run-
off; or 

2. Facilities which produce less than 45,454 harvest weight kilo-
grams (approximately 100,000 pounds) of aquatic animals per year. 

CONTACT COOLING WATER means water used to reduce tempera-
ture which comes into contact with a raw material, intermediate pro-
duct, waste product other than heat, or finished product. 

CONTAINER means any portable device in which a material is stored, 
transported, treated, disposed of, or otherwise handled. 

CONTIGUOUS ZONE means the entire zone established by the United 
States under article 24 of the convention of the Territorial Sea and the 
Contiguous Zone. 

CWA means the Clean Water Act (formerly referred to the Federal 
Water Pollution Control Act) Pub. L. 92-500, as amended by Pub. 
L. 95-217 and Pub. L. 95—576, 33 U.S.C. 1251 et seq. 

• 

0 DIKE means any embankment or ridge of either natural or manmade 
materials used to prevent the movement of liquids, sludges, solids, or. 
other materials. 

DIRECT DISCHARGE means the discharge of a pollutant as defined 
below. 

.DIRECTOR means the EPA Regional Administrator or the State Di-
. rector as the context requires. 

DISCHARGE (OF A POLLUTANT) means: 

A. Any addition of any pollutant or combination of pollutants to • 
waters of the United States from any point source; or 

B. Any addition of any pollutant or combination of pollutants to the 
waters of the contiguous zone or the ocean from any point source 
other than a vessel or other floating craft which is being used as a 
means of transportation. 

This definition includes discharges into waters of the United States 
from: Surface runoff which is collected or channelled by man; Dis-
charges through pipes, sewers, or other conveyances owned by a State, 
municipality, or other person which do not lead to POTW.'s; and Dis-
charges through pipes, sewers, or other conveyances, leading into 
privately owned treatment works. This term does not include an ad-
dition of pollutants by any indirect discharger. . 

DISPOSAL (in the RCRA program) means the discharge, deposit, in-
jection, dumping, spilling, leaking, or placing of any hazardous waste 
into or on any land or water so that the hazardous waste or any constit-
uent of it may enter the environment or be emitted into the air or 
discharged into any waters, including ground water. • 

DISPOSAL FACILITY means a facility or part of a facility at which 
hazardous waste is intentionally placed into or on land or water, and 
at which hazardous waste will remain after closure. 

EFFLUENT LIMITATION means any restriction imposed by the 
Director on quantities, discharge rates, and concentrations of pollu-
tants which are discharged from point sources into waters of the 
United States, the waters of the continguous zone, or the ocean. 

'EFFLUENT LIMITATION GUIDELINE means a regulation publis-hed 
by .the Administrator under Section 304(b) of the Clean Water Act to 
adopt or revise effluent limitations. 

. ENVIRONMENTAL PROTECTION AGENCY (EPA) means the 
United States Environmental Protection Agency. • 

EPA IDENTIFICATION NUMBER means the number assigned by EPA 
to each generator, transporter, and facility. 

EXEMPTED AQUIFER 'means an aqulfer or its portion that meets' the 
criteria in the definition of USDW, but which has been exempted ac-
cording to the procedures in 40 CFR Section 122.35(b). 

EXISTING HWM FACILITY means a Hazardous Waste Management 
facility which was in operation, or for which construction had com-
menced, on or before October 21, 1976. Construction had commenced 
if (A) the owner or operator had obtained all necessary Federal, State, 
and local preconstruction approvals or permits, and either (81) a con-
tinuous on—site, physical construction program had begun, or (82) 
the owner or operator had entered into contractual obligations, which 
could not be cancelled or modified without substantial loss, for con-
struction 'of the facility to be completed • within a reasonable time. 

(NOTE: This definition reflects the literal language of the statute. 
However, EPA believes that amendments to RCRA now in conference 
will shortly be enacted and will change the date for determining when 
a facility is an "existing facility" to one. no•earlier than May of 1980; 
indications are the conferees are considering' October 30, 1980. 
Accordingly, EPA encourages every owner or operator of .a facility 
which was built or under construction as of the promulgation date of 
the RCRA program regulations to file Part A of its permit application 
so that it can be quickly processed for interim status when the change 
in the law takes effect. When those amendments are enacted, EPA will 
amend this definition.) 

EXISTING SOURCE or EXISTING DISCHARGER fin 'the NPDES 
program) means any source which is not a new source or a new dis-
charger. . . . . 

• • • 



SECTION D - GLOSSARY (continued) 

PERMIT means an authorization, license, or equivalent control docu-
ment issued by EPA or an approved State to implement the require-
ments of 40 CFR Parts 122, 123, and 124. 

OllYSICAL CONSTRUCTION (in the RCRA program) means excava-
ion, movement of earth, erection of forms or structures, or similar 

activity to prepare a HWM facility'to accept hazardous waste. 

PILE means any noncontainerized accumulation of solid, nonflowing 
hazardous waste that is used for treatment or storage. 

POINT SOURCE means any discernible,tonfined, and discrete convey-
ance, including but not limited to any pipe, ditch, channel, tunnel, 
conduit, well, discrete fissure, container, rolling stock, concentrated 
animal feeding operation, vessel or other floating craft from which pol-
lutants are or may be discharged. This term does not include return 
flows from irrigated agriculture. 

POLLUTANT means dredged spoil, solid waste, incinerator residue, 
filter backwash, sewage, garbage, sewage sludge, munitions, chemical 
waste, biological materials, radioactive materials (except those regulated 
under the Atomic Energy Act of 1954, as amended [42 U.,S C Section 
2011 et seq.)), heat, wrecked or discarded equipment; rocks, sand, 
cellar dirt and industrial, municipal, and agriculture waste discharged 
into water. It does not mean: 

A. Sewage from vessels; or 

B. Water, gas, or other material which is injected into a well'to facili-
tate production of oil or gas, or water derived in association.with oil 
and gas production and disposed of -in a well, if the well used either 
to facilitate production or for disposal purposes is approved by 
authority of the State in which the well is located, and if the State 
determines that the injection or disposal will not result in the degrada-
tion of ground or surface water resources. 

(NOTE: Radioactive materials covered by the Atomic Energy Act are 
those encompassed in its definition of source, byproduct, or special 

ea 

nuclear materials. Examples of materials nor covered include radium 
nd accelerator, produced isotopes. See Train v. Colorado Public. 

Interest Research Group, Inc., 426 U.S 1 [19761.) 

PREVENTION OF SIGNIFICANT DETERIORATION (PSD) means 
the national permitting program under 40 CFR 5221 to prevent emis-
sions of certain pollutants regulated under the Clean Air Act from signi-
ficantly, deteriorating air quality in attainment areas. 

PRIMARY INDUSTRY CATEGORY means arty industry• category list-
ed in the NRDC Settlement Agreement (Natural Resources .Defense 
Council v. Train, 8 ERC 2120 [D.O.C 1976), modified 12 ERC 1833 
[12O.C 1979)). 

PRIVATELY OWNED TREATMENT WORKS means any device or 
system which is: (A) Used to treat wastes from any facility whose 
operator is not the operator of the treatment works; and (B) Not a 
POTW. 

PROCESS WASTEWATER means any water which, during manufactur-
ing or processing, comes into direct contact with or results from 'the 
production or use of any raw material, intermediate product, finished 
product, byproduct, or waste product. 

PUBLICLY OWNED TREATMENT WORKS or POTW means any de-
vice or system used in the treatment (including recycling and reclama-
tion) of municipal sewage or industrial wastes of a liquid nature which 
is owned by a State or municipality. This definition includes any sew-
ers, pipes, or other conveyances only if they convey wastewater to a 
POTW providing treatment. 

'RENT means ate of another's property in return for regular payment: 

floCRA means the Solid Waste Disposal Act as amended by the Resource 
nervation and Recovery Act of 1976 (Pub. L. 94-580, as amended 

by Pub. L.'95-609, 42 U.S.C Section 6901 et seq.). 

ROCK CRUSHING AND GRAVEL WASHING FACILITIES are facil-
ities which process crushed. and broken stone, gravel, and riprap (see 
40 CFR Part 436, Subpart 8, and the effluent limitations guidelines 
for these facilities). 

SDWA means the Safe Drinking Water Act (Pub. L. 95—523, as amend-
ed by Pub. L. 95-1900,42 U.S. C Section 30018 et seq.). • 

SECONDARY INDUSTRY CATEGORY means any industry category 
which is-not a primary industry category. 

SEWAGE FROM VESSELS means human body wastes and the wastes 
from- tiolets and other receptacles intended to receive or retain body 
wastes that are discharged from vessels and regulated under Section 342 
of CWA, except that with respect to commercial vessels on the Great 
Lakes this term includes graywater. For the purposes of this definition, 
"graywater means galley, bath, and shower water, 

SEWAGE SLUDGE means the solids, -residues, and precipitate separat- : 
ed from or created in sewage by the unit processes of a POTW. "Sew-
age" as used in this definition means any wastes, including wastes from 
humans, households, commercial establishments, industries, and storm 
water runoff, that are discharged to or otherwise enter a publicly 
owned treatment works. 

SILVICULTURAL POINT SOURCE means any discernable, confined, 
and discrete conveyance related to rock crushing, gravel washing, log 
sorting, or log storage facilities which are operated in connection with 
silvicultural activities and from which pollutants are discharged into 
waters of the United States. This term does not include nonppint 
source silvicultural activities such as nursery operations, site prepara-
tion, reforestation and subsequent cultitral treatment, thinning,-pre-
scribed burning, pest and fire control, harvesting operations, surface 
drainage, -or road construction and maintenance from which there is 
natural runoff. However, some of these activities (such as stream cross-
ing for roads) may involve point source discharges of dredged or fill 
material which may require a CWA •Section 404 permit. "Log sorting 
and log storage facilities" are facilities whose discharges result from the 
holding of unprocessed wood, e.g., logs or roundwood with bark or 
after removal. of bark in self—contained bodies of water (mill ponds or 

. log ponds) or stored on land where water is applied intentionally on 
•, the logs (wet decking). (See 40 CFR Part 429, Subpart J, and the efflu-

ent limitations guidelines for these facilities.) 

STATE means any of the 50 States, the District of Columbia, Guam, 
the Commonwealth of Puerto Rico, the Virgin Islands, American
Samoa, the Trust Territory of the Pacific Islands (except in the case of 
RCRA), and the Commonwealth of the Northern Mariana Islands 
(except in the case of CWA). 

STATIONARY SOURCE (in the PSD program) means any building, 
structure, facility, or installation which emits or may °emit any air pol-
lutant regulated under the Clean Air Act. 'Building, structure, facility, 
or installation" means any grouping of pollutant—emitting activities 
which are located on one or more contiguous or adjacent properties 
and which are owned or operated by the same person (or by persons 
under common control). 

STORAGE (in the RCRA program) means the holding of hazardous 
waste for a temporary period at the end of which the hazardous.waste• 
is treated, disposed, or stored elsewhere. 

STORM WATER RUNOFF means water discharged as a result of rain, 
snow, or other precipitation. 

SURFACE IMPOUNDMENT or IMPOUNDMENT means a facility or 
part of a facility which is a natural topographic depression, manmade 
excavation, or diked area formed primarily' of earthen materials (al-
though it may be lined with manmade materials), which is designed to 
hold an accumulation of liquid wastes or wastes containing free liquids, 
and which is not an injection well.-Examples of surface impoundments 
are holding, storage, settling, and aeration pits, ponds, and lagoons. 

TANK (in the RCRA program) means a stationary device, designed to 
contain an accumulation of hazardous waste which is constructed pre-

' manly of non—earthen materials (e.g., wood, concrete, steel, plastic) 
which provide structural support. • 

1-9 
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INSTRUCTIONS 

General 

This form must be completed by all applicants who check "yes" to 
item in Form 1. Not ail animal feeding operations or fish farms are 
required to obtain NPDES permits. Exclusions are based on size and 
occurrence of discharge. See the description of these statutory and 
regulatory exclusions in the General Instructions which accompany Form 
1. In particular. for animal feeding operations. the size cutoffs depend on 
whether or not pollutants are discharged through a manmade device or by 
direct contact with the facility or animals. A facility for laying hens or 
broilers is not required to have a permit unless it has a liquid manure 
handling system or continuous overflow watering. Also, facilities which 
discharge only in the case of a 25 year, 24 hour storm event are not 
required to have a permit. 

For aquatic animal production facilities. the size cutoffs are based on 
whether the species are warm water or cold water, on the production 
weight per year in harvestable pounds. and on the amount of feeding in 
pounds of food (for cold water species). Also, facilities which discharge 
less than 30 days per year. or only during periods of excess runoff (for 
warm water fish) are not required to have a permit. 

Refer to the Form 1 instructions to determine where to file this form. 

item I-A 

See the note above and the General Instructions which accompany Form 
1 to be sure that your facility is "concentrated." 

Item hB 

if your answer to Item VI of Form 1 does not give a complete legal 
description of your facility's location, use this space to provide a complete 
description, such as quarter, section, township, and range. 

Item 

Check "proposed" if your facility is not now in operation, or not now 
"concentrated" under the definition in the glossary found in the General 
Instructions which accompany Form 1. 

Item II 

Supply all information in Item II if you checked (1) in Item I-A. 

ITEM II-A 

Give the maximum number of each type of animal in open confinement or 
housed under roof (either partially or totally) which are held at your facility 
for a total of 45 days or more in any 12 month period. 

Use the following categories for types of animal: 

Slauchter Cattle; Feeder•Cattle: Mature Dairy Cattle (milked or dry); 
Swine (each weighing over 55 pounds); Horses: Sheep; Lambs; Turkeys; 
Laying Hens'; Broilers'; Ducks. 

'A permit is not required unless the facility has a liquid manure 
handling system or continuous overflow watering. 

item 

Give only the area used for the animal confinement or feeding facility. Do 
not include any area used for growing or operating feed. 

Item 

Check "yes" if any system for collection of runoff has been constructed. 
Supply the information under (1). (2), and (3) to the best of your knowledge. 

EPA Form 3510-29 (Rev. 4-91) 

item III 

Supply all information in Item III if y6u checked (2) in Item I-A. 

item 

Outfalls should be numbered to correspond with the map submitted in 
Item XI of Form 1. Values given for flow should be representative of your 
normal operation. The maximum daily flow is the maximum measured 
flow occurring over a calendar day. The maximum 30 day flow is the 
average of measured daily flows over the calendar month of highest flow. 
The long term average flow is the average of measured daily flows over a 
calendar year. 

Item 

Give the total number of discrete ponds or raceways in your facility. 
Under "other," give a descriptive name of any structure which is not a 
pond or a raceway but which results in discharge to waters of the 
United States. 

Item 91-C 

Use names for the receiving water and source of water which correspond 
to the map submitted in Item XI of Form 1. 

item 111-0 

The names of fish species should be proper, common, or scientificnames 
as given in special Publication No. 6 of the American Fisheries Society, "A 
List of Common and Scientific Names of Fishes from the United States 
and Canada." The values given for total weight produced by your facility 
per year and the maximum weight present at any one time should be 
representative of your normal operation. 

Item III-E 

The value given for maximum monthly pounds of food should be representa-
tive of your normal operation. 

Item IV 

. The Clean Water Act provides for severe penalties for submitting false 
information on this application form. 

Section 309(c)(2) of the Clean Water Act provides that "Any person who 
knowingly makes any false statement, representation, or certification in 
any application, . . . shall upon conviction. be punished by a fine of no 
more than $10,000 or by imprisonment for not more than six months; or 
both," 

Federal regulations require the certification to be signed as follows: 

A. For corporation, by a principal executive officer of at least the level of 
vice president; 

B. For a partnership or sole proprietorship, by a general partner orthe 
proprietor, respectively; or 

C. For a municipality, State. Federal, or other public facility, by either a 
principal executive officer or ranking elected official. 

Paper Reduction Act Notice 

The Public reporting burden for this collection of information 
estimated to average 6 hours per response. This estimate includes 
time for reviewing instructions, searching existing data sources, 
gathering and maintaining the needed data, and completing and 
reviewing the collection of information. Send comments regarcing 

the burden estimate or any other aspect of this collection of 
information to the chief, Information Policy Branch (PM-223). • 
US Environmental Protection Agency, 401 M Street SW, 
Washington, DC 20460. and the Office of Information and 
Regulatory Affairs, Office of Management and 
Budget, Washington, DC 20503, marked Attention : 
Desk Officer for EPA 
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:). 
State of-Georgia 

Department of Natural Resources 

Registration 

For Coverage Under Permit By Rule 
Chapter 391-3-6-.20(4) 

SWINE FEEDING OPERATIONS 
10 Existing Facility 

I. FACILITY LOCATION INFORMATION 

FACILITY NAME:  PHONE: 

O Proposed New Facility 

MAILING ADDRESS: CITY:  ZIP CODE: 

STREET/LOCATION ADDRESS: 

CITY:  COUNTY:  ZIP CODE: 

II. FACILITY OWNER-OPERATOR INFORMATION 

LEGAL NAME:  PHONE: 

DRESS: 

CITY:  STATE:  ZIP CODE: 

III. SITE ACTIVITY INFORMATION 

Maximum Number of Swine Weighing More Than 55 Pounds That Will Be Corgipad.pr Fed for Total of 45 Days in any 
12 month Period. 

Describe the Swine Feeding/Growing Operation.  

Does any other swine feeding operation adjoin this facility or utilize a cbmmon area -for disposal of wastes from this 
facility?  
If yes, then attach size and ownership information for the other facilities. 

IV. COMMENTS 

V. CERTIFICATION: I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the information submitted. Based upon mylnquiry of the person or persons who manage the system, or those sonsdirectly responsible for gathering the information, the information submitted is, to the best of my knowledge 

belief, true, accurate, and complete: I am aware that there are significarit penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 

Printed Name:   Title: 

Signature:   Date: 
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