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DISCLAIMER

Mention of trade names or commercial products does not constitute
endorsement or recommendation for.use. The policies set forth in this
manual are not final Agency actions but are intended solely as guidance.
The manual does not substitute for the Clean. Water /Act or EPA’s
regulations; nor is it regulationitself. Thus, it cannotimpose legally-binding
requirements on EPA, States, or the regulated community, and may not
apply to a particular situation based upon the circumstances. EPA and
local decisionmakers retain the discretion to adopt approaches on a case-
by-case basis that differ from this'guidance where appropriate. EPA may
change this guidance in the future.
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FOREWORD

This manual discusses the applicability and .dmplementation of the
proposed effluent limitations guidelines and standards (ELGs) and National
Pollutant Discharge Elimination System (NPDES) permit requirements for
concentrated animal feeding operations (CAFOs). The main purpose of
this manual is to provide guidance to CAFO owners and/or operators and
permitters on complying with the permit nutrient plan‘requirements. This
is a draft document that is based on the proposed rule.

Confusion on the applicability of this manual may arise as other federal and
state agencies have also developed approaches for nutrient management
planning. Specifically, the U.S. Department of Agriculture (USDA) has
developed the Technical Guidance for Developing Comprehensive Nutrient
Management Plans. The USDA guidance is designed to provide technical
guidance for the development_of comprehensive nutrient:management
plans (CNMPs) under USDA's voluntary incentive program.

The U.S. Environmental Protection/Agency (EPA) has developed this
manual to serve as a companion to USDA's guidance and has structured
the manual to match closely with USDA’s guidance. The primary
difference, however, is that this manual is designed to assist CAFO owners
and/or operators ‘and permit writers<in complying with the Federal
requirements contained in EPA’s proposed regulation. USDA'’s guidance
is. designed to assist CAFO owners and/or operators in developing
voluntary CNMPs. Although this manual also provides additional
recommended (voluntary) practices for developing and implementing
permit nutrient plans at CAFOs, which are largely based on USDA's
technical guidance, it's main purpose is to provide guidance for complying
with the Federal requirements associated with developing and
implementing permit nutrient plans.
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CHAPTER 1: INTRODUCTION

[ Nutrients in Animal Waste

Animal feeding operations (AFOs) generate manure, in some cases more than 100,000 tons per year.
Manure, which refers to the combination of feces and urine, consists:primarily of nutrients (e.g., nitrogen,
phosphorus, and potassium), organic matter, salts, and metals. Amounts of hair, bedding, soil, feed, and
water in manure will vary on the type of operation and manure management practices at the facility, but
can be significant. Manure may also contain
pathogens, hormones, and antibiotics
depending on the feed, supplements, and Concerns About Nutrients at AFOs
medications given to the animals. AFOs have been identified as a major source of
nutrients impairing surface waters and groundwater in
the United States. Surface waters are affected by
storm water runoff from fields where feedlot waste
(i.e., animal manure) has been applied, direct runoff
from feedlot facilities, and in some cases, the failure
of manure containment structures such as lagoons.

AFOs also generate process wastewaters and
other wastes during the normal course of
operation. These wastes must be managed
similarly to manure because of their nutrient

content. In the context of this guidance, National water quality data suggest that feedlots
process wastewaters refer to water directly or alone, which does not-account for potential runoff
indirectly used in the operation of the feedlot. from farms using manure as a fertilizer, are estimated
This includes spillage or overflow from animal to‘adversely impact 16% of waters impaired by

or poultry watering systems; washing, cleaning agricultural practices. (National Water Quality Inventory:
or flushing pens, barns, manure pitS, or other 1994 Report to Congress. U.S. EPA, Office of Water, 1995.)

feedlot facilities; direct contact swimming,
washing, or spray cooling of animals; and dust

Contfo.' ; Proces.s wastewateralso refer$ to ang impaired surface water quality in the United States).
prec'p'tat'_on (rain. or SnOW)_ that CRll g Into This results in excessive growth of algae and other
contact with any manure, litter, bedding, or any nuisance aquatic plants. These plants can reduce

Nutrients entering surface water can result in or
contribute to eutrophication (the main cause of

other raw material or product used or available dissolved oxygen and reduce the normal
generated from the production of animals or distribution of sunlight, which inhibits the

poultry. Another waste of concern at AFOs is photosynthesis of resident plants and results in losses
silage leachate: Bunk silos are particularly of resident plants, habitat for benthic invertebrates,
noted for producing silage leachate. The and cover for fish. The oxygen reduction also leads to
amount of leachate produced depends on the fish kills. Nutrients produced at AFOs have caused

many fish kills nationwide. In New York, for example,

manure handling, disposal, or lagoon runoff resulted
conént of the forage whernihafVested, and on in 14 fish kills from 1988 to 1992. (Gillette, D. Common

precipitation and resultant runoff from the bunk Environmental Problems Arising from Liquid Manure Systems,

silo and its drainage area. Proceedings from the Liquid Manure Application System
Conference, 1994).

production methods, especially the moisture

The manure, wastewaters, and other wastes
produced at AFOs are often mixed together at
some point in the operation. Therefore, for the purposes of this document, we use the term “animal
waste” to refer to the combination of manure, process wastewater, and other wastes produced at the
operation.

The nutrient and organic matter content of animal waste makes it a valuable resource that can be
effectively used for crop production and soil improvement. The nutrient content (primarily the nitrogen
content), however, is not stable and varies depending on waste storage and handling practices, age of
the waste, and land application practices used at the AFO. If not properly utilized, animal waste can be a

1 December 15, 2000
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major source of surface water and groundwater pollution. This happens through mechanisms such as
surface runoff, erosion, leaching into groundwater, and atmospheric releases of nutrients.

Il Benefits of Nutrient Management

Nutrient accumulation can occur on cropland of livestock farms. To preserve the fertilizer value of the
animal waste, efforts must be taken to conserve the nutrients through nutrient management. The
objective of nutrient management is to supply adequate nutrients to the soil'and plants without creating
an imbalance in the ecosystem. The goal of nutrient management is toprevent the excessive
application of nutrients from animal waste, biosolids, and commercial fertilizers at rates exceeding the
capacity of the soil and planned crops to assimilate nutrients and prevent pollution. Thus, nutrient
management must account for nutrients already present in the soil before animal waste application.

The practice of nutrient management serves four major functions:

# Supplies essential nutrients to soils and plants sothat adequate food, forage, and fiber can be
produced.

# Provides for efficient and effective use ©f nutrient resources so that these resources are not
wasted.

# Minimizes environmental degradation caused by excess nutrients in the environment.

# Helps maintain or improve the physical,.chemical, and biological condition of the soil.

I Requirement for Permit Nutrient Planning At AFOs

In February 1998, the President released the Clean Water Action Plan, which provides a blueprint for
restoring and protecting water quality across the United States. The plan describes more than 100
specific actions to expand or strengthen existing efforts to improve water quality. It also identifies
polluted runoff-as the most important remaining source of water pollution and provides for a coordinated
effort to reduce polluted runoff from a variety of sources. As part of this effort, the Clean Water Action
Plan called for the joint development of a unified national strategy by the U.S. Department of Agriculture
(USDA) and U.S. Environmental Protection Agency (EPA) to minimize the water quality and public
health impacts of AFOs. In March, 1999, EPA and USDA issued the Unified National Strategy for Animal
Feeding Operations.

One important area that the Unified Strategy focuses on is the development of site-specific animal waste
nutrient management plans by AFOs. USDA has developed the Comprehensive Nutrient Management
Planning Technical Guidance, which will serve as the primary technical reference for USDA, state
personnel, private consultants, and AFO owners/operators.

2 December 15, 2000
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CHAPTER 1

A\ Applicability of NPDES Permitting Requirements and Effluent Limitations

Guidelines and Standards

Concentrated animal feeding operations (CAFOS)
are a subset of AFOs defined as point sources
and are regulated by EPA and authorized states
under the National Pollutant Discharge
Elimination System (NPDES) permit program.
The NPDES permit program (40 CFR Part 122)
regulates the discharge of pollutants from point
sources to waters of the United States. EPA has
also issued Effluent Limitations Guidelines and

Definition of Point Source
The term “point source” means any discernible,
confined, and discrete conveyance, including but not
limited to any pipe, ditch, channel, tunnel, conduit,
well, discrete fissure, container, rolling. stock,
concentrated animal feeding operation, or. vessel or
other floating craft, from which pollutants are.or may
be discharged. This term does not include agricultural
stormwater discharges and return flows from irrigated

agriculture. (Section 502 of the Federal Water

Standards (ELGs) for the Feedlots Point Source
Pollution Control Act; as amended)

Category (40 CFR Part 412) which establish the
technology-based discharge requirements that
are imposed in NPDES permits.

EPA'’s proposed rule co-proposes two alternatives for how to structure the revised NPDES program for
CAFOs. The first alternative is a “two-tier structure” that establishes a single threshold for each animal
sector. This alternative would establish a single threshold at the equivalent of 500 animal units above
which operations would be defined as CAFOS and below which facilities would become CAFOs only if
designated by the permit authority. The second alternative is a “three-tier structure” in which all
operations with 1,000 animal units or more would be defined as CAFOs; those with 300 to 1,000 animal
units would be CAFOs only if they meet certain conditions or if designated by the permit authority; and
those with fewer than 300 animal units would only be CAFOs if designated by the permit authority. The
500, 1,000, and 300 animal unit equivalent number of animals for each sector would be as follows:

Two-Tier Structure Three-Tier Structure
Animal Type
500 Animal Unit Equivalent 1,000 Animal Unit Equivalent 300 Animal Unit Equivalent
(no. of animals) (no. of animals) (no. of animals)
Cattle excluding mature 500 1,000 300
dairy or veal
Veal 500 1,000 300
Mature dairy cattle 350 700 200
Swine weighing more than 1,250 2,500 750
55 pounds
Swine weighing 55 5,000 10,000 3,000
pounds or less
Chickens 50,000 100,000 30,000
Turkeys 27,500 55,000 16,500
Ducks 2,500 5,000 1,500
Horses 250 500 150
Sheep or Lamb 5,000 10,000 3,000

3 December 15, 2000



**DRAFT DOCUMENT BASED ON PROPOSED RULE***

INTRODUCTION CHAPTER 1

See Section VIl of the preamble to the proposed rule for a more detailed description of the CAFO
definition and limitations under EPA’s NPDES permit and ELG programs.

Vv Objectives of the Guidance

This manual provides guidance on developing and implementing animal waste permit nutrient plans and
minimizing water pollution at your CAFO, both required components of the/ELGs for CAFOs. This
manual is intended for use by CAFO owners and managers, permit writers, other regulatory agency
representatives, federal and state auditors, and consultants. /The term “you™ in this guidance, however,
specifically means the CAFO owner and/or operator. EPA has prepared.this manual to work in
conjunction with USDA's technical guidance and other state nutrient management planning regulations
and policies.

This guidance document includes both EPA required and recommended practices. At a minimum,
CAFOs subject to ELGs and NPDES permitting requirements, which incorporate ELG requirements
where appropriate, must comply with all requirements in their permit-as described in this guidance.
EPA'’s hope is that these facilities will also comply with all. recommendations described in this guidance.
This guidance describes numerous best management practices for managing and land-applying animal
manure. It is EPA’s hope that all other AFOs will also use this guidance to ensure proper management
of their animal manure.

The four major objectives of this guidance are:

# Defining nutrient management goals at CAFOs.

# Identifying actions and priorities that will-be followed.to meet the goals.
# Identifying measures and schedules for attaining the goals.

# Reducing threats to water quality and public health.

This manual is organized into four chapters and nine appendices.

# Chapter 2 identifies and briefly describes requirements and recommendations for developing and
implementing permit nutrient plans at CAFOs.

# Chapter 3 provides a sample CAFO Permit Nutrient Plan, including sample reporting forms and
calculations.

Chapter 4 provides a listing of the references used to develop the manual.
Appendix A provides a list definitions and acronyms used in the manual.

Appendix B_provides a copy of the proposed ELG and NPDES rule for feedlots.

FOoHH OH

Appendix C provides methods and calculations for determining the amount of animal waste
managed in a storage facility.

# Appendix D provides a description of animal waste sampling procedures.
# Appendix E provides a description of soil sampling and testing procedures.
# Appendix F provides a description of the Leaching Index and Phosphorus Index tools used to

assess nutrient movement in water bodies.

4 December 15, 2000
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# Appendix G provides methods for calculating agronomic nutrient application rates for animal
waste.

# Appendix H provides methods for calibrating animal waste application equipment.

# Appendix | provides recommended best management practices/conservation practice standards.

5 December 15, 2000
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CHAPTER 2: MANAGING MANURE AND ITS NUTRIENTS AT CAFOs

To prevent adverse environmental impacts, you should properly manage animal manure, process
wastes, wastewaters, and silage leachate from the time the animal excretes them or the animal operation
generates them to the time they are applied to the land. EPA believes a well-designed plan for
managing nutrients will help you become fully aware of the needed steps to successfully manage
nutrients produced at your operation and protect your community’s natural resources.

This chapter provides information on animal waste permit nutrient plan development and
implementation. EPA used USDA'’s Technical Guidance for Developing Comprehensive Nutrient
Management Plans draft as the template for this guidance document. EPA believes USDA documents
and standards will serve as the primary technical references for developing animal waste permit nutrient
plans at CAFOs. To ensure adequate protection of surface water, however, EPA has developed specific
regulatory requirements that you must follow. The Agency has also identified additional voluntary
recommendations you should follow. This chapter also lays out the specific components required by
EPA in an animal waste permit nutrient plan. A checklist thatyou can use to ensure all components
have been addressed in your plan is located at the end of this chapter.

I Development and Implementation of the Permit Nutrient Plan for
CAFOs

A Preparation of the Plan

As a CAFO owner, you must prepare and implement a Permit Nutrient Plan (PNP) for your operation.
PNPs are complex documents that require knowledge in a number of different areas. Therefore, you
should undergo general nutrient management training to understand plan components and to
successfully implement your plan. 'Free training, which lasts between 1 and 4 days, is often available
from state agricultural Cooperative Extension Offices.

Your plan must be developed or approved by a certified specialist. These certified nutrient management
specialists are available nationwide to help you prepare your plan. Generally, nutrient management
specialists must complete a precertification training course, pass an examination, and receive continuing
education on a variety of topics. To earn certification, nutrient management specialists must have
competence in-or an understanding of the following areas:

# Soil science and soil fertility . .

# Nutrient application and management Accredited PNP Organizations

# Crop production Approved organizations for certifying nutrient

# Soil and manure testing and results management specialists include:

. . # Certified Crop Advisor Program of the
interpretation : .
# Fertili tefial d thei American Society of Agronomy.
erulizer matgggls an e # Land Grant University Certification
characteristics Programs.

# Best management practices for use of # National Alliance of Independent Crop
nutrients and water management Consultants.

# Environmental and economic impacts # State Certification Programs.
associated with improper nutrient # American Registry of Professional Animal
management Scientists.

# Applicable laws and regulations

6 December 15, 2000
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B Components of the Plan

Your PNP must include the following components (described in greater detail in section Il-of this
chapter):

# A cover sheet identifying the facility, who prepared the plan, and when the plan was prepared.

# An executive summary that briefly describes the overall‘'operation, animal production, crop
production, application method and rates, and any environmental concerns at the local
watershed.

# An evaluation and discussion of animal waste collection, handling, storage, treatment, and

transfer facilities and practices, including estimates of waste produced and collected at the
operation and analyses of the waste contents.

# An evaluation, including soil test analyses and results of the fields that will receive animal waste
via land application.
# Documentation on how, when, and where animal waste was applied to the land, including

calculations used to develop an appropriate application rate, the method of land application, and
the date of animal waste application.

# Maintenance of specific records documenting animal waste management activities for a period
of 5 years.

In addition, EPA recommends evaluating possible opportunities to reduce the nutrient content of manure
through animal nutrition management, and if necessary, developing alternative uses for your animal
wastes.

C Amendments to the Plan

You are required to amend your PNP whenever the CAFO design or operation described in your
previous plan changes to an extent that materially affects the nutrient management requirements for the
animal operation. Examples of changes that would trigger the need to amend your PNP include a
substantial (>20%) change in the annual production of manure nitrogen and phosphorus, new or
substantially modified waste/runoff collection.and storage facilities, changes to crop rotations, or
elimination or addition of fields receiving animal waste applications.

D Review and Certification of the Plan

Your.original animal waste permit nutrient plan and any amendments to the plan must be reviewed and
approved by a certified nutrient management specialist. You may prepare and approve your own plan if
you are certified in nutrient management planning. In addition, you must review your plan annually and
rewrite it every five years to ensure that appropriate measures and practices are in place to protect
surface water quality.

7 December 15, 2000
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Regulatory Requirements for Developing and Implementing PNPs at CAFOs
CAFOs must, at a minimum, comply with the following requirements:

Prepare and implement a PNP containing the components specified in Section Il of this
chapter.

Amend the PNP when conditions at the CAFO have changed that materially affect the nutrient
requirements for the operation.

Review the PNP annually.

Rewrite the PNP every five years.

Use certified nutrient management specialists to prepare, review, and approve the original
plan and all amendments.

HEHEH O OH OH

Additional Recommended (Voluntary) Practices for-Developing and Implementing PNPs at
CAFOs

EPA recommends that CAFOs implement the following voluntary practice:

# Undergo general nutrient management training.

8 December 15, 2000
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Il Components of CAFO Permit Nutrient Plans

EPA requires specific topics to be addressed in your plan. As necessary for your operation; your PNP
should address animal waste collection, storage, and treatment practices; land application of the animal
waste; and record keeping practices. In addition, you might want to address animal nutrition
management as a method of reducing manure’s nutrient content. <If animal waste is not applied to your
land as a source of nutrients, describe all relevant alternative uses of the waste such as selling it to other
farmers, composting and selling it, or using it for power generation. While nutrients such as nitrogen and
phosphorus are often major pollutants of concern, also address risk from other pollutants such as
pathogens, and identify ways to minimize water quality and public health impacts.

This section provides guidance on the preparation of the following components of your plan:

Cover sheet

Executive summary

Animal waste collection, handling, storage, treatment and transfer
Evaluation and treatment of sites proposed for.dand application
Land application

Record keeping

HEHFHHE

>

Cover Sheet and Executive Summary

To facilitate the review process of your permit nutrient plan, you must prepare a brief cover sheet and an
executive summary of your plan. The cover sheet must contain the following information:

Name and location of operation

Name and title of the owner or operator

Name and title of the person who prepared the plan
Date (month, day, year) that plan was prepared
Date (month, day, year) that plan was amended

HEHEHEH®

The executive summary must contain the following information:

Total average herd/flock size

Total animal waste produced annually

Description of manure collection, handling, storage, and treatment practices

Identification of planned crops (rotation), including realistic yield goals

Field condition as determined by appropriate soil phosphorus test for each field that will receive
manure

Number of acres that will receive manure

Animal waste application rate (gallons or tons/acre)

Amount of manure transported off site

Identification of watershed or nearest surface water body

HEHHF FHIFHHE

9 December 15, 2000
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B Animal Waste Collection, Handling, Storage, Treatment, and Transfer

To develop a permit nutrient plan, you must have a thorough understanding of the entire animal
operation and animal waste management system. Animal manure and other wastes generated at a
CAFO can only be managed effectively if they are identified and classified in‘terms of their management
requirements.

Manure and wastewater management systems at CAFOs must be designed and operated in a manner,
that minimizes water quality degradation. These systems vary by operation, but generally consist of five
basic components:

Animal waste production

Animal waste collection

Animal waste storage

Animal waste treatment/utilization
Animal waste transfer

HEHEHEH®

=

Animal Waste Production

To properly manage animal waste you must know how much is produced and its composition. Always try
to minimize and/or reduce the amount of waste generated at your operation. One way to accomplish this
is to divert clean water (e.g, rain falling on‘roofs of buildings, runoff from adjacent lands) from contact
with feedlots and holding pens, animal-manure, or animal waste storage systems. Another option is to
use proper feeder designs and perform regular maintenance and adjustment of the feeder equipment to
prevent excess feed waste and spilled drinking water. As a.CAFO owner and operator, you must
perform routine inspections of the animal production areas. The following inspections must be
conducted:

# Weekly inspections of all stormwater devices such as roof gutters to ensure they are free of
debris that could interfere with the diversion of clean stormwater.

# Weekly inspections of all stormwater devices that channel contaminated water to the wastewater
and manure storage and containment structure, to ensure they are free of debris.

# Daily inspections of all water lines providing drinking water to the animals to ensure there are no
leaks in these lines that could contribute unnecessary volume to liquid storage systems or cause
dry manure to become too wet.

Any deficiencies found as a result of these inspections must be corrected as soon as possible.
Documentation of these inspections and any repairs performed must be included in your PNP.

The amount and composition of animal waste that you can collect and apply to the land varies
considerably from farm to farm and from species to species. These variations are caused by differences
in operating practices (e.g., composition of the feed ration; type and amount of bedding and water added
or lost; animal waste collection, handling, and storage practices; and method and time of land
application) and geographical factors such as climate.

10 December 15, 2000
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Quantity of Animal Waste Produced

To develop appropriate animal waste application rates, you must obtain accurate estimates of the
amount and composition of animal waste and process wastewater available for land application. The
amount of waste generated at your facility is directly linked to the number of animals you maintain.
However, because the composition of animal waste changes as it ages, the amount collected and
applied to the land is often much less than the amount generated by.the animals. Therefore, you should
estimate the amount of animal waste that will be available for land application by calculating the volume
of manure and waste stored on site and/or by calculating the/quantity of animal waste removed during
cleaning times. Your estimates must include milk parlor washwater and egg washwater. See Appendix
C for methods for determining the amount of animal waste in a pile, pond, or lagoon.

Animal Waste Sampling & Testing

Because the nutrient content of animal waste depends on many site-specific. practices, do not use
average values to develop your plan. As a CAFO owner, you must sample your animal waste annually
and send the samples to an accredited laboratory for analyses of at least total nitrogen, phosphorus, and
potassium. Consider analyzing the animal waste forpercentage of dry matter, ammonium nitrogen (NH,-
N), moisture content, calcium, manganese, magnesium, sulfur, zinc, copper, pH, and electrical
conductivity (a common measurement of total dissolved salts) to better assess the resource value of the
animal waste. Additional analyses on pathogen levels can also be performed. Check with state and
local Cooperative Extension Offices for a list of analyses you should conduct on your animal waste.
Samples must be collected from all manure storage-areas, both liquid and dry, as well as any wastewater
or stormwater storage areas.

To develop good estimates of the nutrient

content of your animal waste,you should Animal Waste Sampling ,
sample waste stored on site each time it is 'ghe k?y tofan acc“r.atelanabt’s'sr']s plzjogertsla(lmplmg.
removed; unless you are a daily spread amples of your animal waste snould be taken as

. close as possible to spreading to account for nutrient
operation, where waste should be sampled P P g

. losses during handling and storage. However, you
several times throughout the year. Collect should allow sufficient time between sampling and

samples as close to the time of land application spreading to obtain and interpret results of manure
as possible, leaving sufficient time between analyses.

sampling and land application to.obtain and
interpret the results of the analyses.. If you
provide bedding to your animals, make sure to include both bedding and manure in your samples. You
should also sample each form of animal waste stored on site (e.g., stockpiled solids, separated solids,
lagoon or pond effluent, lagoon or pond sludge) because they will often be applied to the land separately.
See Appendix D for a description of sampling procedures for solid waste, semi-solid waste, liquid waste,
and poultry litter.

Over time you-should compare your feed rations, numbers of animals maintained, and weights of
animals against the values used in your plan. The plan must be amended if the current nutrient levels
are significantly different than those present when developing the plan.

2 Animal Waste Collection
The ease of collecting livestock and poultry waste often depends on the amount of freedom given to the

animals. If animals are allowed to move freely within a given space, animal waste will be deposited
randomly. Collection can be automated as in scrape and flush dairy barns or manual as in removal of

11 December 15, 2000
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waste from a dry lot with a front-end loader. You can improve the efficiency of animal waste collection
by paving alleys and by installing gutters and slotted floors with mechanical and hydraulic equipment.
Also you must properly maintain your animal waste collection systems to ensure proper flow of animal
wastes.

You should keep production and collection of unnecessary waste to a minimum. For example, you can
reduce the amount of contaminated runoff from open holding areas by restricting the size of open
holding areas, roofing part of the holding area, and installing gutters and diversions to direct
uncontaminated water away from animal waste. You can also cover stockpiles of animal waste to
reduce nutrient losses and contaminants in the runoff.

Unroofed confinement areas such as dry lots must have a system for collecting and confining
contaminated runoff. You can accomplish this by using curbs at the edge of paved lots and reception
pits where the runoff exits the lots, or by using diversions, sediment basins, and underground outlets at
unpaved lots. At unpaved beef feedlots, carefully remove animal waste so as not to break the seal on
the soil the waste has created. This seal helps prevent the downward movement of contaminated water.
You should also recycle flush water used at dairy and swine operations to the maximum extent possible
to reduce the volume of contaminated water that must be managed. Dirt lots should have soil added to
fill holes and retain the original grade of the lot.

3 Animal Waste Storage

You should evaluate the soils, geology,and topography of the site, as well as the location and layout of
your operation to determine the best type of storage facility for'your operation. Animal waste storage
facilities should be built following approved standards (e.g., USDA NRCS standards) and should be
located away from water bodies, floodplains, drinking water wells, and other environmentally sensitive
areas. Construction and maintenance of buildings, collection systems, conveyance systems, and
permanentand temporary storage facilities should prevent leakage of organic matter, nutrients, and
pathogens to surface or groundwater. Lagoons and ponds should have sufficient freeboard and be
structurally sound (e.g., free of cracks and not eroding). You must conduct weekly visual inspections of
the manure storage areas to check for integrity of the structures and to note the depth of the manure and
process wastewater in the impoundment.

Design

The type and design of your storage facilities ultimately dictates when and how you must use animal
waste. For example, if you have more than adequate storage for all the waste you expect your operation
to produce and collect, you will have the flexibility to schedule land application of waste when weather
and field conditions are suitable and when nutrients in the waste can best be used by crops.

Storage facilities for-solid animal waste include waste storage structures such as houses for poultry litter,
pits, stockpiles;dry lots, compost piles, and pads. As a CAFO owner, you must manage all seepage and
runoff from these units. Liquid and slurry animal waste can be stored in storage ponds/lagoons or in
aboveground or belowground tanks. Storage ponds/lagoons must be designed to provide capacity for
the waste generated at the operation, plus normal precipitation less expected evaporation, precipitation
expected from the 25-year, 24-hour storm, runoff generated during the storage period, and accumulated
solids. Storage lagoons that are used to anaerobically degrade animal waste also need a specified
treatment volume. A minimum of 1 foot of freeboard is also required. Figure 1 provides a cross section
view of a storage pond and identifies the components necessary to determine the adequate volume of
the pond. CAFO owners must install permanent depth markers in all surface impoundments to monitor
the unit's storage capacity. These depth markers must indicate the design volume, the minimum
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freeboard necessary to allow for the 25-year, 24-hour storm, and the depth of the animal waste and
process wastewater. Check water levels weekly to ensure capacity for the 25-year, 24-hour storm exists
and monitor weather forecasts for predictions of major storm events.

Figure 1
Cross Section of Animal Waste Storage Pond

Freeboard /

\ Depth of 25-year, 24-hour storm event /
Required \ Depth of normal precipitation less evaporation /
volume
\ Manure and wastewater volume /

\ Sludge volume /

In the event of a catastrophic or chronic rainfall event; you must document the rainfall duration, amount
of rainfall, and the estimated volume of-any overflow that occurs as the result of this event.

You might want to consider designing a remote animal waste storage facility located near fields receiving
waste as opposed to near animal housing facilities.. Animal waste is typically transported by pump or
tanker to the remote storage facilities throughout the year, minimizing labor for moving animal waste
during fieldapplication. Remote storage facilities might also provide location options where odor or
visual nuisances are of less concern or where soil permeability is better suited for animal waste storage.

Animal Mortalities

A by-product of all animal feeding operations is dead animals. Despite improved health and production
practices, intermittent mortality is expected. Regardless of the cause of the mortality, proper disposal of
carcasses is required to ensure biosecurity, to avoid creating nuisance conditions, and to manage the
nutrients and possible pathogens decaying carcasses produce. As a CAFO owner, you must develop
and implement a plan for properly handling and disposing of dead animals in a timely manner. Dead
animals should be disposed within 2 days.

Methods for disposal include burial, incineration, rendering, and composting. Mortalities may not be
disposed of in any liguid manure or stormwater storage or treatment system. You must determine the
most appropriate method based on the type(s) of animal(s) maintained at your operation, state laws, and
storage capabilities. For example, many poultry producers previously used fabricated pits for burying
dead birds, but due to potential contamination of groundwater from nutrients leaching from these pits,
many states have prohibited them. Currently, many poultry producers are effectively composting dead
birds between layers of litter/cake and straw. Because of the size of cattle carcasses, most beef and
dairy producers use rendering as their primary method of disposal. Swine producers bury, incinerate,
render, and compost their mortalities. During the last several years, more swine producers have
switched from burial to composting.
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Maintenance of Storage Facilities

Animal waste storage areas that are constructed, maintained, or operated improperly might overflow,
leak, or burst. You might not notice a small leak from your storage structure, but animal waste could flow
through tile drains or old well casings into the water system. If an animal waste storage unit breaks down
or bursts, you will have extensive property and environmental damage. Therefore, diligently maintain
your storage areas and identify potential problems before they arise.. This can be accomplished by
performing daily and weekly visual inspections of all areas that store or handle animal wastes. Look for
the following common problems during your inspections:

Visible seepage or erosion of waste storage embankments
Vegetation growing in storage areas

Animals accessing storage areas

Reduced freeboard

Improperly functioning rain gauges

Improperly functioning irrigation equipment

HEHFHHE

Safety precautions are also important around animal-waste storage areas. Proper fences, barriers, and
signs should be installed at all storage areas. Safety equipment should also be available, and everyone
who works in the storage areas should know how to operate it safely:

Emergency Response Plan

Any type of storage system can fail and cause a major release of pollutants into the environment. You
can minimize the impact of these releases if you‘are prepared, however. This means developing and
implementing an emergency response plan. A‘copy of you emergency response plan must be placed in
your permit nutrient plan. The'plan should identify all the steps to take when a spill or release of animal
waste occurs. A copy of the plan should be posted so employees can quickly determine what actions to
take and-who to contact. Figure 2 provides an example emergency response plan for a CAFO.

Generally, an emergency response plan for. CAFOs should include the following actions:

# Take initial steps to eliminate the source of the spill, if possible. This might involve turning off all
pumping equipment, plugging tile outlets or leaks, or repairing broken lines.

# Review the extent of the emergency. Determine how much help is needed to control and clean
up the release. Determine the type of emergency (e.g., rainfall caused an overflow of storage
pond A); estimate the area covered and distance the waste has traveled from the spill area (e.g.,
5 acres, 1/4 mile); determine whether the waste has reached wells, tile lines, ditches, waterways,
roads, etc; provide a damage report (e.g., fish kill, property damage); and determine what type of
assistance is needed (e.g., earth moving equipment to block the gully leading to the nearby
creek).

# Immediately contact designated personnel and/or appropriate state or local agencies. Your plan
should identify the name(s) and phone number(s) of the appropriate office(s) to call.

# Develop an emergency action plan. This might require a number of different activities such as
placing soil on the edge of the storage pond to plug the discharge area, removing remaining
waste from the pond, and applying it to surrounding fields at appropriate application rates.
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An important part of any emergency response plan is prevention. You can prevent spills from liquid
irrigation and drag hose systems by having an automatic shutoff on pumping equipment or by
establishing radio communications with the pump operator to turn off the animal waste flow in emergency
situations. You should also check all irrigation, transfer lines, or valves before,pumping or transferring
animal waste. Look for defects and insecure connections. Put only solid pipe sections over any
watercourse, stream, municipal drain, and catchbasins. Also, make sure there is no chance of back-
siphoning when transferring to another tank.

You should also monitor tile outlets before, during, and after applying animal wastes for any sign of water
contamination. A change in the water color of running tiles indicates a potential animal waste spill:" If
any trace of animal waste is noticed, stop applying, plug the tile, and take necessary steps to handle the
contaminated flow.
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Figure 2
Sample Emergency Response Plan for CAFOs

Emergency Response Plan for Animal Waste Spills or Emergencies

Facility Name: County/Region:
Address: Township:
Telephone: Lot Number:

To prepare for an event such as an overtopped storage structure, animal waste spill, milkhouse waste
spill, sludge spill, or any other occurrence that conveys animal waste into surface or groundwater, | will
make the following equipment available to contain and control the spill:

Steps to be taken if an animal waste, milkhouse waste, or sludge spill occurs are:

1. Eliminate the source of the spill, if possible:

2. Contact the following designated personnel/agencies:

Name: Agency: Phone:
Name: Agency: Phone:
Name: Agency: Phone:

3/ Contain and clean up the spill/release:
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4 Animal Waste Treatment

Treatment can be considered any action designed to reduce the pollution potential of the animal waste,
including physical, biological, and chemical treatment. You should handle and.treat animal waste in a
manner to prevent or minimize the loss of nutrients to the atmosphere during/storage; to make the
material a more stable fertilizer when land-applied; or to reduce pathogens, vector attraction, and odors,
as appropriate. Removing nutrients in an appropriate fashion from animal waste can be an important
strategy if you are faced with limited storage capacity and/or limited cropland.when applying wastes at
agronomic rates for the crops being grown.

Many treatment systems have been developed for use with animal wastes. Typical reasons for treating
animal wastes include ease of storage or transport; reducing odor potential; extracting energy; and
concentrating, partitioning, or removing nutrients. Some commonly used treatment options are briefly
described below.

# Solids separation. Solid and liquid wastes are separated to reduce the solids entering a liquid
storage facility to extend its storage capacity, to-facilitate reusing the liquid in a flushing system,
to reduce clogging of irrigation sprinklers, or when volume reduction aids treatment. Animal
waste can be separated through sedimentation (gravity), centrifuging, or screening.

# Treatment in lagoons. After solids‘removal, waste can be treated as a liquid in an anaerobic or
aerobic lagoon or in an anaerobic digester. An anaerobic lagoon changes the waste composition
by reducing the nitrogen content through ammonia volatilization. Anaerobic lagoons can also
effectively reduce odors if managed properly. If minimizing odors is a critical concern at your
operation, however, you should consider treatment in an aerobic lagoon or a covered digester.
Aerobic lagoons operate within a depth range of 2'to 5 feet to allow oxygen entrainment
necessary for the aerobic bacteria, but typically require significant aeration and space. In an
anaerobic digester; liquid waste is confined in an air-tight vessel such as a covered lagoon and
decomposed, producing biogas that can be used as an energy source.

# Compaosting. Composting consists.of the aerobic biological decomposition of the animal
waste’s organic matter. Many farmers use composting to improve handling, enhance
marketability, and/or reduce odor and nuisance problems associated with animal wastes. During
composting, animal waste is stabilized when nitrogen is converted from the unstable ammonia
form to a more stable organic form.

5 Animal Waste Transfer

Manure and waste collected from within a barn or confinement area must be transferred to the storage or
treatment facility or directly to an end use such as land application. In many cases, the transfer function
is just an extension©of the collection function. At more complex facilities, however, transfer methods
must be designed to overcome distance and elevation changes between collection and storage facilities.
In these situations, mechanical equipment such as pumps, pipelines, and tank wagons, might be needed
to move the animal waste.

Animal waste transported off site must be sampled at least once a year for total nitrogen, phosphorus,
and potassium. EPA is co-proposing two options for managing off-site transfer of animal waste. Under
one option, CAFO owners and operators would be required to obtain a certification from off-site land
applicators stating that they are land applying CAFO-generated manure at proper agricultural rates. As
part of this option, you as the CAFO owner would also be required to maintain records of transfer,
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including the name of the recipient and quantity transferred, and would be required to provide the
recipient with an analysis of the contents of the waste and a brochure describing the recipient’s
responsibilities for proper management of the animal waste. Under the second co-proposed option,
CAFO owners and operators would only be required to keep records of off-site. transfer of animal waste.
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Regulatory Requirements for Animal Waste Collection, Handling, Storage, Treatment, and
Transfer

CAFOs must, at a minimum, comply with the following requirements:

Animal production areas must be routinely inspected.

Animal waste must be sampled annually.

Each form of animal waste must be sampled.

Animal waste must be tested annually by an accredited laboratory.

Analyses of animal waste must include total nitrogen, phosphorus, and potassium.

Feedlot runoff must be contained and adequately managed.

Runoff diversion structures and animal waste storage structures must be visually inspected
for seepage, erosion, vegetation, animal access, reduced freeboard, and functioning rain
gauges and irrigation equipment, on a weekly basis.

Water lines must be visually inspected on a daily basis.

Deficiencies based on visual inspections must be-identified and corrected within a reasonable
timeframe.

Depth markers must be permanently installed in all surface impoundments.

Lagoons, ponds, and tanks must be maintained to retain capacity for the 25-year, 24-hour
storm event.

HEHBFHBEHR
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At a minimum, CAFO PNPs must include the following information:

Quantity of animal waste produced and collected during each 12 month period.
Calculations for estimating the amount of animal waste collected.

Animal waste sampling techniques.

Animal waste testresults.

Emergency response plan.

Plan for properly handling and disposing of dead animals in a timely manner.

Records of off-site transfer of animal waste.

Records of rainfall duration, amount of rainfall, and the estimated volume of any overflow
that occurs as the result of any catastrophic or chronic rainfall event.

HEHRFHIFHHE
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Additional Recommendations (Voluntary) for Animal Waste Collection, Handling, Storage,
Treatment, and Transfer

In addition to the Regulatory Requirements listed above, EPA recommends that CAFOs conduct the
following activities:

# Estimate the maximum livestock capacity of the animal operation.

# Estimate the maximum number of livestock maintained at the CAFO at any one time if
substantially different than the maximum livestock capacity.

# Estimate the annual number of livestock produced.

# Divert clean water from contact with animal housing and.animal waste collection and storage
areas.

# Estimate the amount of animal waste produced by calculating the volume of manure and
waste stored on site or removed during cleaning.

# Sample stored waste each time it is to be used.

# Periodically, analyze animal waste for percentage of dry matter, ammonium nitrogen, total
nitrogen, phosphorus, potassium, moisture content, calcium, manganese, magnesium, sulfur,
zinc, copper, and electrical conductivity.

# Improve the efficiency of manure collection.

# Inspect animal waste handling and storage areas frequently for potential problems.

# Review of potential water contamination sources from existing animal waste handling,
collection, storage, and spreading practices:

# Estimate the capacity needed for storage:

20 December 15, 2000



**DRAFT DOCUMENT BASED ON PROPOSED RULE***

MANAGING MANURE AND ITS NUTRIENTS AT CAFOS CHAPTER 2

C Evaluation and Treatment of Sites Proposed for Land Application

Land application is the most common, and usually the most desirable method, of using manure and other
animal wastes because of the value of the nutrients and organic matter in these materials. Therefore, it
is extremely important that you thoroughly evaluate and properly maintain all’land that will receive
animal waste applications. This evaluation can be accomplished.in five major steps:

Identify lands to receive animal waste applications.

Identify nearby water bodies and environmentally sensitive areas.

Assess the potential for feedlot and animal waste storage facilities'to contaminate groundwater,
and assess the potential for groundwater to have a direct hydrologic link to surface water.
Conduct soil tests and analyses.

Identify conservation practices and management activities needed for erosion control and waste
management.

*HEHE O HHHE

Each of these steps is described in more detail below.
1 Identify Lands Receiving Animal Waste Applications

To accurately identify lands receiving animal waste applications, you must identify and provide the
counties and watershed codes where the feedlots and lands receiving animal wastes are located. This
identification must include all lands under your operational control, both owned and rented. You should
also provide farm maps or aerial photographs that identify the animal feeding operation’s boundaries,
individual field boundaries, field numbers.and acreages, and soil types and slopes. Aerial photographs
will also provide information on vegetation, surface runoff patterns, erosion conditions, proximity to
cultural features, and other details;

2 Identify Nearby Water Bodies and Environmentally Sensitive Areas

You must identify, preferably on the maps; locations of nearby surface water bodies. You should also
identify other environmentally sensitive areas.such as sinkholes, streams, springs, lakes, ponds, wells,
gullies, and drinking water sources where the application of animal wastes is restricted. Environmentally
sensitive areas should be considered as areas that would facilitate the transport of nutrients, pathogens,
and other potential contaminants into surface water bodies or groundwater. You should remain aware of
these areas and, if necessary, modify your animal waste collection, storage, and treatment practices to
ensure that animal waste does not come into contact with these areas. US Geological Survey
topographic quadrangles might assist you in identifying sensitive areas. The quadrangles provide
information about slopes;/location of forested areas; topographic relief; and distances to identified
resource features, such.as wells, watercourses, houses, roads, and other cultural features.

3 ConductAssessment of Surface Water and Groundwater

To develop appropriate animal waste application rates and identify appropriate conservation practices,
you should understand the potential for animal waste nutrients and other potential contaminants such as
pathogens to migrate to surface and groundwater via surface runoff and leaching. CAFOs subject to
effluent limitations guidelines that require zero discharge from the production area to surface water via
groundwater (i.e., all existing and new beef and dairy operations, and new swine and poultry operations,
see proposed 88412.33(a), 412.35(a), and 412.45(a) in Appendix B) are assumed to have a direct
hydrologic connection to surface water. These CAFOs, therefore, are required to either achieve zero
discharge from the production area via groundwater and perform the required groundwater monitoring or
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provide a hydrologist’s statement that there is no direct connection of groundwater to surface water at the
facility. The remainder of this section discusses the type of assessment that EPA expects to be
performed by CAFO owners and operators to determine if there is a direct connection of groundwater to
surface water.

Hydrologic Link Assessment

For more information on groundwater, contact your
state or local Cooperative Extension Office. Or, see

To conduct your assessment, use a qualified the following NRCS references:

technical expert to ensure that all aspects of # National Engineefing Handbook (NEH)
nutrient transport have been evaluated. To Section 16, Drainage of Agricultural Lands
determine if there is a hydrologic link from # NEH Section 18, Ground Water

surface water to groundwater, you must # Engineering Field Handbook (EFH) Chapter
evaluate a number of parameters including 12, Springs and Wells

soil depth and type, depth to water table, # EFH Chapter 14, Drainage

hydrogeologic characteristics of the surficial
aquifer, proximity to surface water, and other
physical features of the watershed. Other critical features-may include land-surface form, geologic
texture, and climate. Land-surface form can be used to quantify land-surface slopes and relief.
Geologic texture provides estimates of surficial and deep subsurface permeability which control
infiltration, the production of overland flow, and‘groundwater flow rates. Climate characteristics can be
used to approximate available water to surface and groundwater systems. Areas that are likely to have
surface water and groundwater interactions are wet plains with highly permeable surface and
subsurfaces such as bedrock, and wet plateaus with‘poorly permeable surface and highly permeable
subsurface. One way to determine if you have a hydrologic link is to evaluate the water depths between
the closest surface water body and groundwater./and then stress (e.g., pump) one of the water bodies to
see if it affects the other. Check with state and local Cooperative Extension Offices to identify the most
appropriate method of determining if you have a hydrologic link between surface and groundwater.

Surface Runoff & Leaching Assessment

You need to understand. how nutrients and other contaminants can migrate from your operation to water
bodies before assessing the potential risks associated with your operation. Surface runoff of animal
waste nutrients.occurs when precipitation exceeds soil permeability. In this situation, excess water runs
off the land carrying soluble and suspended materials such as nitrogen and phosphorus. Groundwater
contamination is likely in-areas where soils have high leaching potential, and in areas with thin soils over
fractured limestone or poorly cemented or fractured sandstone bedrock. Local geologic maps and reports
can provide information on types of bedrock, bedrock structure, depth to bedrock, location of fault zones,
characteristics of unconsolidated deposits, depth to water table, aquifer characteristics, and other
geologic and groundwater information at your operation.

Soils vary in their abilities to transmit water. Differences in soil permeability are caused by varying pore
sizes, which are related to the soil’s texture and structure. Soils with lower permeability might allow the
time needed for transformation and plant uptake of nutrients, while soils with high permeability might
leach contaminants or nutrients. Permeability can be measured in a laboratory or estimated based on
soil characteristics. You can assess the potential for surface loss and leaching for each soil group
identified at your operation by using soil survey reports, available from USDA Natural Resource
Conservation Services. These reports provide soil map units, photos of features near a site, information
on seasonal flooding and the water table, and engineering interpretation and soil classification.

Several tools, such as the Soil Nitrogen Leaching Index (LI) and Phosphorus Site Index (PI), might assist
your assessment of the potential risk of nitrogen and phosphorus movement to water bodies. The LI
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was developed by USDA Agricultural Research Services to help determine the degree to which water
containing soluble nutrients such as nitrate-nitrogen percolates below the crop root zone. The LI
provides an estimate of the average percolation below 1-meter crop root zone based on the hydrologic
soil group, the amount of average annual precipitation, and the average amount of seasonal precipitation
(October through March). The unit of measurement or vulnerability rating for the LI is‘inches of water
infiltrating below the 1-meter root zone. The LI does not look at the leaching potential of specific
nutrients, but rather the intrinsic probability of leaching occurring'if nutrients are present and available to
leach. A high vulnerability rating (or inches of water infiltrating'below the root zone) indicates that the
leaching potential of nutrients through the soil and into the groundwater is high for that site.. In that case,
additional applications of animal waste might not be recommended. The'Ll'is available in section-l of
USDA's Field Office Technical Guide.

The Phosphorus Index, also developed by USDA, is a simple assessment tool that examines the
potential risk of phosphorus movement to water bodies in two steps. Part A evaluates potential
phosphorus loss due to site and transport characteristics (e.g., soil erosion, subsurface drainage,
leaching potential, distance to surface water). Part B evaluates potential phosphorus loss due to
management practices (e.g., animal waste application rate;-application method). The final phosphorus
loss rating should range from <8 to >32 with 32 considered a “very high” potential for phosphorus
movement from the site. The Pl is available in USDA'’s Field Office Technical Guide, state supplements
to the National Agronomy Manual, or state technical notes. See Appendix F for more information on the
Nitrogen Index and the Phosphorus Index.

Your assessment of the potential transport of nutrients and other contaminants from the feedlot and crop
fields to surface and groundwater should contain a narrative description of the overall risks associated
with your operation. This includes risks associated with topography and other geographical
considerations and risk associated/'with operating and management practices.

4 Conduct Soil Tests and Analyses

Soil testing is an important agronomic tool for determining crop nutrient needs. A soil test is a laboratory
procedure that measures the plant-available portion of soil nutrients. This measurement is used to
predict the amount of nutrients that will be available during the growing season. Soil test results form the
basis for determining nutrient recommendations at your operation. Traditional soil tests include tests for
pH, nitrogen; phosphorus, potassium, soil organic matter, and electrical conductivity. As a CAFO owner
you must conduct soil tests every 3 years on all fields receiving animal waste and analyze the soil for at
least phosphorus. EPA also recommends analyzing the soil for nitrogen, potassium, pH, salinity, metals,
micronutrients, and organic matter content.

Generally, the soil test report contains the laboratory test results, plus fertilizer and liming
recommendations for the next two crops in the rotation. Additional information regarding the
recommended time-and method of fertilizer and lime applications will also be provided in the form of a
soil test note accompanying the report. In certain parts of the country, the pre-plant nitrate test and pre-
sidedress nitrate test are used to determine whether additional nitrogen is necessary after the crop has
begun growing.

You should sample each field area where animal waste nutrients are to be applied. If different field
areas have different soil types, past cropping histories, or different production potentials, you should
sample and manage the fields separately. To ensure that a representative soil sample is collected from
each field, sample the entire area for each individual field at an appropriate depth, and thoroughly mix all
samples for an individual field together. Apportion part of this mixed soil as a representative sample for
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this individual field. Next, send samples for each field to an accredited laboratory for analyses. An
accredited laboratory is one that has been accepted in one or more of the following programs:

# State certified programs.
# The North American Proficiency Testing Program (Soil Science Society of America).
# Laboratories participating in other programs whose tests are accepted by the Land Grant

University in the state in which the tests are used as the basis for nutrient application.

Soil fertility specialists at state land grant universities have conducted extensive research to determine
the most suitable extraction solutions, to correlate soil tests and crop yields; and to calibrate soil tests
with nutrient recommendations. These specialists can provide valuable information and work with you to
ensure accurate testing. As a CAFO owner, you must collect and analyze your soil samples in
accordance with acceptable extension protocols and state nutrient management standards. These
protocols must be included in your PNP.

The analytical results from a soil test extraction are relatively meaningless by themselves. Soil nutrient
levels must be interpreted by you and/or the certified nutrient management specialist in terms of the
soil's ability to supply the nutrients to crops. Most soil test laboratories indicate the interpretation of the
results by use of qualitative terms such as “low,” “medium or optimum,” and “high or very high.” Results
are related to quantities of nutrients extracted. When several samples have been collected from the
same field, you should compare the soil test.reports to determine the best rate of animal waste
application and liming. See Appendix E for information on soil sampling, soil testing, and soil analysis
interpretations.

5 Identify Conservation Practices and Management Activities Needed for Erosion
Control and Waste Management

Reducing the amount of runoff and eroded sediment that can reach surface water will in turn reduce the
amount of nutrients that can reach the surface water. Numerous management practices for the control
of runoff and soil erosion have been researched, developed, and implemented. Runoff and erosion
control practices range from changes in agricultural land management (e.g., cover crops, diverse
rotations, conservation tillage, contour farming, contour strip cropping) to the installation of structural
devices (e.g., diversions, grade stabilization structures, grassed waterways, terraces). You should
implement.an approved USDA/NRCS conservation plan on all fields.

The principal causes of soll erosion are insufficient vegetative cover (usually the result of inappropriate
tillage and cropping practices for local site conditions); overexposure through use of cultivated crops on
sails not suited to cultivation; and use of improper tillage implements and methods used in preparation
and tillage of the soil. You can minimize soil erosion by using the soil to produce crops to which it is
suited, using adequate fertilizer and lime to promote vigorous growth of plants, and using appropriate soil
preparation and tillage methods or conservation tillage.*

! Nagle S., G. Evanylo, W.L. Daniels, D. Beegle, V. Groover. Chesapeake Bay Region Nutrient
Management Training Manual. Chapter 2: Basic Soil Science.
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Leaving all or part of the previous crop’s residue

on the soil surface is one conservation tillage No-Till & Strip-Till Systems
practice that can reduce soil erosion. This In a no-till system, the residue is left undisturbed from
practice reduces erosion by decreasing the harvest through planting except for narrow strips that

splash effect of rainfall and surface runoff and cause minimal soil disturbance.

increasing infiltration. On a bare soil surface, soil

particles are dislodged from soil aggregates by In a strip-till system, the residue is often left

undisturbed from harvest through planting except for

the explosive action of falling raindrops. Once strips upto a third of the row width. These strips are
soil particles are dislodged, they can be cleared of residue or tilled for warming and drying
transported by sheet or concentrated flow across purposes either before or during the planting

the soil surface. Surface residue cover protects operation.

soil particles from the forces of precipitation and
reduces any movement. Surface residue can
also form small dams that slow surface runoff, increase opportunities for infiltration, and reduce soil
crusting. With no-till/strip-till systems, the amount of surface residue cover can approach 80% to 90%
after high residue crops, which can reduce erosion by 94 percent. Residue management also reduces
the amount of sediment reaching surface water.? When animal waste is surface-applied in no-till/strip-till
and ridge-till systems, however, you might need to change your application practices and/or carefully
plan your application to reduce chances of surface runoff because incorporation of animal waste might
not be appropriate. Incorporation of animal waste by injection is the. recommended application method in
a no-till or strip-till situation.® See Appendix I for a listing of commonly considered conservation practice
standards that can be used when developing a permitnutrient plan.

2 USDA/NRCS CORE4 Conservation Practices Training Guide. Chapter 2: Impacts of Residue
Management Practices. Core4 Conservation Practices, August 1999.

3 USDA/NRCS CORE4 Conservation Practices Training Guide. Chapter 4: Conservation Tillage
Equipment. Core4 Conservation Practices, August 1999.
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Regulatory Requirements for Evaluation and Treatment of Sites Proposed for Land Application

At a minimum, CAFOs must comply with the following requirements:

# Perform soil tests every 3 years using accepted Extension protocols.
# Conduct separate soil samples on each field receiving animal waste.
# Analyze soil for total phosphorus in accordance with'state nutrient management standards.

At a minimum, CAFO PNPs must contain the following information:

County(ies) and watershed code(s) where feedlot and land receiving animal waste
applications are located.

Location of nearby surface water bodies.

Total acres of operation under the control of the CAFO (owned and rented) and total acres
where animal waste will be applied.

Soil sampling methods.

Soil analytical methods.

Soil test results.

HEHEH OHHFE H
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Additional Recommendations (Voluntary) for Evaluation and Treatment of Sites Proposed for

In addition to the Regulatory Requirements listed above, EPA recommends that CAFOs conduct the
following activities:

CAFOs located within a hydrelogic unit area identified-or designated as having impaired water quality
associated with nitrogen orphosphorus should assess the potential export of nitrogen and/or
phosphorus from fields receiving animal waste using a specified crop rotation. The assessment
should include:

Land Application

Analyze soils for pH, salinity, metals, micronutrients, and organic matter content.

Implement an approved USDA/NRCS conservation plan on all fields receiving animal wastes.
Perform the surface water and groundwater assessment using a certified nutrient
management specialist.

Evaluate soil leaching and permeability at the feedlot in.the surface water and groundwater
assessment.

Classify soils at the feedlot and manure storage areas in terms. of their hydrologic
classification.

Provide farm maps or aerial photos indicating:

S Location and boundaries of operation.

Individual field boundaries.

Field number (identification) and.acreages.

Soil types and slopes.

Location of nearby surface waters and other environmentally sensitive areas (e.g.,
wetlands, sinkholes) where animal waste application is restricted.

Provide results and discussion of the surface water and groundwater assessment including the
date of the assessment, name of person performing the assessment, and supporting research
and/or analyses used in the assessment.

nwmwumwm

Record of the phosphorus site rating for each field according to the selected assessment tool.
Discussion of potential phosphorus accumulation in the soil and potential impact on the
environment, animal health, and human health.

Discussion of potential soil phosphorus draw-down from the production and harvesting of
crops.

Information about conservation practices and animal waste management actions that could
reduce potential phosphorus movement from the field.

Amount of land needed to properly apply animal waste on a phosphorus basis.

Identification of the desired soil phosphorus level.
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D Land Application

As a CAFO owner you must evaluate the environmental impacts of the land application of all nutrients
from animal wastes, commercial fertilizers, biosolids, and other nutrient sources. You must also plan
your nutrient applications to ensure that the proper amounts of all nutrients are applied in a way that
minimizes risks to water quality and public health. You can develop appropriate land application
practices, which are those that maximize the nutrient value of animal waste and minimize surface runoff
and leaching of nutrients, by using the following six-step process:

Identify planned crop rotations and document crop nutrient requirements.
Develop an appropriate animal waste application rate.

Identify and use an appropriate animal waste application method.
Evaluate the timing of animal waste applications.

Understand animal waste application restrictions.

Calibrate animal waste application equipment.

HEHFHHE

Each of these steps are described more fully below.

1 Identify Planned Crop Rotations, and Document Crop Nutrient Requirements

The first step in developing appropriate land

application practices is to identify your Benefits of Crop Rotations

planned crop rotations. A rotation is the
growing of a sequence of crops to optimize
yield and crop quality, minimize the cost of
production, and maintain or improve soil
productivity. </As a CAFO owner you must
describe your planned sequence of crops
(e.g., corn for silage, soybeans), preferably
for 5 years. This should include your
planting and harvesting dates and residue
management practices. You should start

A cropping sequence with a variety of crop types
(grasses, legumes) and rooting characteristics
(shallow roots, deep roots, tap roots) better utilizes
available sail nutrients. Following a shallow-rooted
crop-with a deep-rooted crop helps scavenge nutrients
that might have moved below the root zone of the first
crop.

Source: CORE4 Conservation Practices, August 1999

with last year’scrop and project the crop rotation for the next 4 years. Crop rotation is important in

calculating-total nutrient needs over the period of the rotation, nutrient buildup, and nutrient removal via

harvesting.

Once your have identified your crops,
determine and document the crops’
nutrient requirements (i.e., nitrogen,
phosphorus, and potassium) and include a
description of the expected crop yield.
Plant growth can require more than 20
chemical elements; 16 of these elements
are considered essential for plant growth.
The primary essential elements include
nitrogen, phosphorus, and potassium.
Nutrient requirements of specific crops
are readily available from your state and
local Cooperative Extension Offices.

Sixteen Essential Elements for Plant Growth

Carbon Iron
Hydrogen Manganese
Oxygen Boron
Nitrogen Molybdenum
Phosphorus Copper
Potassium Zinc
Calcium Chlorine
Magnesium Sulfur

Source: Chesapeake Bay Region Nutrient Management Training
Manual
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The total nutrient requirements for your fields are largely based on your expected crop yields. Generally,
the higher the yield expectation, the higher the nutrient requirement. Methods for calculating expected
yield goals include using past crop yields for that field, county yield records, soil productivity tables, or
local research. Your expected yield must be based on realistic solil, climate, and management
parameters. An unrealistic estimate can result in either too many or too few nutrients‘being applied.
Because climate can significantly affect yields, you should base your expectations on data from at least
the last 5 years. Given a crop rotation, Cooperative Extension Offices and/or soil laboratories can and
often do provide recommended nutrients/amendments to meet your expected yield. This
recommendation takes the current soil test for that field into consideration and should be used as the
crop nutrient requirements for that year.

2 Develop an Appropriate Nutrient Application Rate
The objective for determining an application rate is to match, as closely as possible, the amount of
available nutrients in animal waste with the amount required by the crop. The basic equation for

calculating agronomic application rates for animal wastes is:

Agronomic application rate = Crop nutrient requirement - Nutrient credits

Crop nutrient requirement Crop nutrient uptake x crop yield

Nutrients credits = Legume nitrogen credits + nitrogen residual from past
animal waste applications + nutrients from commercial
fertilizer applications + irrigation water nitrate nitrogen +
other nitrogen credits

Essentially, nutrient credits are all other nutrients available to your crop in addition to the nutrients you
apply in the‘animal waste. -Each of these credits is described further below.

# Credits from previous legume crops. Atmospheric nitrogen is fixed by legume plants and
brought into the soil. Amounts of nitrogen added by legume production vary by plant species
and growing conditions. Check with your local Cooperative Extension Office or Land Grant
University to determine appropriate legume credits for your crop rotations.

# Residuals fromlong-term animal waste applications. Nitrogen is a mobile nutrient that
occurs in the soil and plants in many forms. Figure 3 presents estimated availability of different
forms of nitrogen in animal waste. Not all nitrogen that you apply in animal waste applications is
available to the crop during the year of application. Some of the nutrients require organic
material decomposition before they are made available for plants. A percentage of last year’s
nitrogen and a‘smaller percentage of previous years’ nitrogen will become plant-available during
the crop season. For example, 12% of organic nitrogen might be available from 1 year ago, 5%
might-be available from 2 years ago, and 2% might be available from 3 years ago. Because
these values depend on animal types and local climate, you should use mineralization rates from
your local Cooperative Extension Office to determine the amount of nitrogen available from
previous animal waste application. Typically, phosphorus and potassium are considered 100%
plant-available the year of application. Therefore, little or no residual amounts of phosphorus
and potassium are calculated.
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Figure 3. Availability of Manure Nitrogen
Total manure
nitrogen
Urine Feces
ammonium-N organic-N
v v
AmmoniumN % Avalilable Organic N from % Avallable OrganicN from % Available
Present application
Sidedress application 1yearago 12
Incorporated 100 Beef/dairy
Sprinkler irrigation 50 Solid (including feedlot) 25 2 years ago 5
Preplant application & incorporated: Stored{iquid K
Immediately 95 Compost 20 3yearsago 2
Oneday later 50 (cattle) Swine
70 (swine) Fresh 50
Two days later 25 (cattle) Stored liquid 35
50 (swing) Poultry
Three days later 15 (cattle) Deep pit 45
35 (Swine) Solid with litter 30
Not incorporated 5t020 Solid without litter 35
Preplant application in fall
before spring planting 0
\ 4 y \ 4
Crop AmmoniumN OrganicN OrganicN
avallable frompresent  + frompreset +  frompast
nitrogen application application gpplication

Source: Cored Conservation Practices, August 1999
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# Nutrients supplied by commercial fertilizer and/or biosolids applications. Pound-for-
pound, animal waste does not have the same value as commercial fertilizer. Farmers often
supplement animal waste applications with commercial fertilizer applications. Furthermore,
since animal waste contains relatively high concentrations of phosphorus, crops‘are not supplied
with sufficient amounts of nitrogen when waste is applied on a phosphorus basis. Therefore,
commercial nitrogen fertilizer will likely be required to meet the crop’s nitrogen requirements.
You must include the nutrient contribution from commercial fertilizers and biosolids in your
animal waste application rate calculations. Provide the date (day, month, year) of each
commercial fertilizer and/or biosolids application.

# Irrigation water. Irrigation water, especially from shallow aquifers, contains some nitrogen in
the form of nitrate nitrogen. Also, water from runoff ponds and storage lagoons contains
nutrients. To calculate the amount of nitrogen applied with irrigation water, you must conduct a
water analysis to determine the concentration of nitrate nitrogen in the water (in ppm or mg/I).
The amount of nitrogen added in irrigation water equals the nitrate nitrogen concentration
multiplied by the irrigation water volume (in acre-inches) and a conversion factor of 0.23.

# Other nitrogen credits. Other nitrogen credits come from atmospheric deposition from dust
and ammonia in rainwater. Atmospheric.deposition is recorded by a number of weather stations
throughout the United States and can be obtained from the National Atmospheric Deposition
Program, Fort Collins, Colorado. Atmospheric deposition can range from a few pounds of
nitrogen per acre to more than 30 pounds.

The use of animal waste as a nutrient source requires careful planning because the nutrients contained
in the waste are not balanced in the'same proportion as crop requirements. While most animal waste
has a nitrogen-phosphorus-potassium ratio from 3-2-3 to.2-1-2, crops require nutrients in a ratio of 8-1-3
or 3-1-2. Therefore, applying-animal waste based on one of the crops’ nutrient requirements creates
either a nutrient deficiency.or excess for the other two elements. Most state guidelines/policies allow
animal waste applications at rates sufficient to meet, but not exceed the nitrogen needs of agronomic
crops. In areas with high soil phosphorus levels, however, states often recommend that animal waste be
applied at rates sufficient to meet, but not exceed the phosphorus needs of agronomic crops.

Excess levels of phosphorus application will build up in the soil and be expressed by higher soil test
levels. Therate of buildup depends on the soil type, soil test method, and excess level of phosphorus
application. As a general guidance rule, it takes between 8 to 16 pounds of excess phosphorus to raise
the sail test level of phosphorus by 1 pound.* Many states have developed a relationship between soil
test levels of phosphorus and the potential for significant phosphorus movement to surface or
groundwater. Some states have set threshold soil test levels of phosphorus at which either animal waste
application should be based on the crops’ phosphorus requirements or management practices should be
put into place to control runoff and erosion. Above some soil test phosphorus levels, there might even
be a total restriction-of additional phosphorus application to the field. Some states also use the results
from the Phosphorus Site Index to determine whether animal waste should be applied on a nitrogen or
phosphorus basis.

As a CAFO owner you must not exceed the crops’ and soils’ nitrogen requirements. In addition, you
must not exceed annual agronomic crop or soil requirements for phosphorus under the following
circumstances:

4 USDA/NRCS CORE4 Conservation Practices Training Guide. Appendix A - Phosphorus Buildup
Calculation.
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Phosphorus Test/Indicator Rating
Soil test “high” or “very high”
Soil phosphorus thresholds 3/4 to 2 times the
threshold
Phosphorus Index “high”

You must not apply any animal waste or wastewater under the following circumstances:

Phosphorus Test/Indicator Rating
Soil test “excessive”
Soil phosphorus thresholds > 2 times the threshold
Phosphorus Index “very high”

In addition, multiyear applications of animal wastes or wastewater on.a phosphorus basis are prohibited
under the following circumstances unless manure application equipment designed for dry poultry manure
or litter cannot obtain an application rate low enough to meet a phosphorus based application rate as
determined by the PNP.

Phosphorus/Test/Indicator Rating
Soil test “high” or “very high”
Soil phosphorus thresholds 3/4 to 2 times the

threshold
Phosphorus Index “high”

In the situation of the dry poultry manure application, if a phosphorus-based application occurs during
one given year that exceeds the crop removal rate for that given year, no additional manure, litter, or
wastewater can be applied to the same land in subsequent years until all of the applied phosphorus has
been removed from the field via crop removal and harvest.

In some areas animal waste application rates might need to be based on parameters other than
nutrients. For example, in regions of the country where farmlands are overloaded with salt, the salt
content of animal waste, often measured as electrical conductivity, might be the appropriate parameter
for limiting land application rates. If you are using these alternative application rates, you must not
exceed the nutrient requirements of the planned crops. See Appendix G for information on calculating
nutrient application rates.
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3 Identify and Use an Appropriate Animal Waste Application Method

You should always apply animal waste uniformly and at your approved application rate. As.a CAFO
owner, you must provide the date (day, month, year) and method of each animal wasteapplication. To
better describe the conditions on the day of the application, you must also provide rainfall amounts for
the 24-hour period before and after application. Although many equipment options exist, there are
basically two general methods of application: subsurface application.and surface application. The
method of application is generally dictated by the form of the waste (i.e., solid, semisolid, liquid).

# Subsurface application. Solid, semisolid, and liquid waste can‘all be applied using this
method. When feasible, this is the preferred method of animal waste application. Subsurface
applications can be conducted by mechanically incorporating the waste into the soil or by
injecting the waste directly into the soil. Mechanical incorporation can be performed using
moldboard plows, chisel plows, or heavy discs. To reduce nutrient losses, mechanical
incorporation should be conducted before waste dries, usually within.2 days or less of
application. Injection requires a liquid waste spreader and equipment to. deposit waste below the
soil surface. To prevent nutrient losses, the openings made by the injectors must be closed
following application.

Immediate incorporation of waste in the spring will increase the amount of plant-available
nitrogen by reducing ammonia loss./Incorporation in soils with low runoff potential can help
prevent the movement of nutrients‘and pathogens from animal waste to surface waters. Where
soil erosion is a problem, however, tillage might result in unacceptable losses of soil and
nutrients.

Injection is likely the best method of incorporating liquid and semisolid animal waste in reduced-
till or.no-till cropping systems because crop residues left on the surface act as a mulch, and
exposed soil surface is minimal.

# Surface application of liquid waste (irrigation). The three predominant systems used for
surface application of liquid animal wastes (irrigation) are solid sets, center pivots, and traveling
guns. Solid set systems are series of sprinklers generally supplied by underground pipe. Center
pivot systems are generally used in large fields and must be able to travel in a circle. Traveling
guns are high-pressure, high-output, single-nozzle systems that crawl down travel lanes in the
field. Liquid wastes can also be surface applied with tank spreaders.

Irrigation can save considerable amounts of time and labor when applying large volumes of
wastewater and/or liquid animal waste. Sometimes is might be necessary to dilute liquid animal
wastes with fresh water for salinity or other plant requirements, or to facilitate application via
irrigation. Irrigation provides you with flexibility in applying animal wastes during the growing
season and-has the added advantage of supplying water during the growing season’s drier
periods:  Infiltrating liquid can carry much of the easily volatilized ammonia into the soil, although
some ammonia will still be lost from the spray before it reaches the soil. The irrigation system
must, however, be matched to the topography, cropping program, nutrient, and water needs of
the crops, as well as infiltration, percolation rate, and water holding capacity of the soil. You
should not use irrigation to apply animal wastes unless solids have been removed or chopped
very fine. If solids are present, the nozzles will clog and the system will not operate properly.
Irrigation may also produce aerosol sprays that can cause odor problems.
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Surface application of dry, solid waste. This application method is very effective at applying
dry, bulky animal wastes such as poultry litter. Surface application is typically conducted using a
box spreader with a chain-drag delivery to a fan or beater spreader mechanism ortank wagon
equipped with splash plates.

Although this is a relatively easy method for applying animal wastes to the land, it has several
disadvantages. First, when you apply animal wastes to.the surface of the soil without
incorporation, most of the unstable, rapidly mineralized organic nitrogen from the waste will be
lost through the volatilization of ammonia gas. Volatilization will increase with time, temperature,
wind, and low humidity. Surface application without incorporation also increases the likelihood of
nutrient losses via surface runoff. Surface runoff losses are more likely on soils with high runoff
potential, soils subject to flooding, soils that are snow-covered and/or frozen (via runoff once the
snow melts or soil thaws), and soils with little or no vegetative cover. Second, aerosol sprays
produced by mixing animal wastes and air during this type of application can carry odors
considerable distances. Third, this application method provides poor distribution of nutrients,
which can be aggravated with heavy winds. In addition, precision application of animal wastes,
such as poultry litter, with a geared box spreader-can be difficult.

You can reduce nutrient losses when using surface application by implementing soil conservation
practices such as contour strip cropping, crop residue management, cover crops, diversion
terraces, vegetative buffer strips, and grass waterways. You can get more information about
conservation practices from your local soil and water conservation district and USDA’s Natural
Resources Conservation Service:

Evaluate the Timing of Animal Waste Applications

Timing of animal waste application is an important consideration for nutrient availability. The longer
waste is in.the soil before crops take up the nutrients, the more those nutrients, especially nitrogen, can
be lost through volatilization, denitrification, leaching, and surface runoff. In essence, the timing of
application should be driven by common sense. You should carefully consider the hydrologic cycle and
hydrologic sensitivity of your fields when making management decisions. Ideally, you should apply all
animal waste after the threat of spring runoff has diminished and just prior to the period of maximum
crop uptake.

#

Spring applications. Applications made during this time are best for conserving nutrients
because the threat of surface runoff and leaching diminish in late spring. This time period is also
favorable because it is just before the period of maximum crop uptake, allowing for efficient
nutrient utilization.

Summer applications. Early summer is an ideal time to apply animal waste because it is
generally the time of maximum crop uptake. The problem is applying the waste without
damaging crops, however. Options for applying animal waste in the early summer include side-
dressing waste by injecting it between corn rows, irrigating liquid waste over corn rows when the
corn is 3 to 12 inches tall (taller corn stalks can suffer more leaf damage), or applying waste to
forages such as hay fields and grasses after the first and second cuttings, or to pastures with
small stubble. You can also apply mid to late summer applications onto harvested stubble fields.
Nitrogen in the animal waste stimulates more growth of the cover crop, especially for non-
legume species that require nitrogen. The cover crop takes up the nutrients and holds them in
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an organic form in the plant, preventing them from leaching or being tied up in the soil complex.
These nutrients might then be available for next year’s crop when the crop residue breaks down.®

Fall applications. Fall application of animal waste generally results in greater nutrient loss than
spring application regardless of the application method, but especially if the waste is not
incorporated into the soil. The increase in nutrient loss results from mobile ‘nutrients such as
nitrogen leaching out of the soil during this period. Many of the nonleachable nutrients react with
the soil to form insoluble compounds that build soil fertility but some are bound so tightly that
they might not be available for the next crop. In fall, waste is best applied at low rates to fields
that will be planted in winter grains or cover crops. If winter crops are not planted, waste should
be applied to the fields containing the most vegetation or cropresidues. Sod fields to be plowed
the next spring are also acceptable, but fields where corn silage was removed and a cover crop
will not be planted are undesirable sites.

Winter applications. Winter waste applications typically result in the greatest nutrient losses.
Research indicates that winter applications increase runoff during rainfall events. Most of the
seasonal runoff occurs during snowmelt in late winter or early spring. Also, animal waste applied
in winter generally does have the opportunity to dry and anchor to the soil surface or to be
incorporated into the soil. If you must apply waste during the winter, apply it to fields that have
the lowest runoff and erosion potential:" The fields should not be subject to spring flooding, and
you should try to incorporate the waste into the soil.

Understand Animal Waste Application Restrictions

Although animal waste is a valuable resource, it'can also cause extensive damage if placed in
environmentally sensitive areas or/applied at inappropriate times. To protect water quality, you must not
apply animal waste closer than 200 feet to any surface water body, tile line intake structure, sinkhole, or
agricultural'well head. In addition, you should not apply animal waste in the following areas or under the
following conditions:

#
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Near or in wetlands, riparian buffer areas, water sources, wells, drinking water supplies, high
slope areas, and high erosion areas.

Within concentrated water flow areas (vegetated or nonvegetated) such as ditches, waterways,
gullies, swales, and intermittent streams.

When the hydraulic load/irrigation water exceeds the infiltration rate of the soil.
When crops are not being grown.
When the ground is frozen or snow-covered.

When measurable precipitation is occurring on the day of application.

® Martin H.D., and C. Brown. Manure Application Scheduling. Proceeding from the Liquid Manure

Application Systems Conference. Rochester, NY. 1994.
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6 Calibrate Animal Waste Application Equipment

You must calibrate your spreaders and irrigation equipment at a minimum of once per year.. You should
calibrate you equipment before each application period to ensure that animal wastes are delivered at the
proper rate of application. Spreaders can discharge waste at varying rates depending on forward travel
speed, power takeoff speed, gear box settings, discharge opening; width of spread, overlap patterns, and
other parameters. Calibration defines the combination of settings and travel speed needed to apply
animal waste at a desired rate. There are two basic calibration techniques:

# The load-area method, which involves measuring the waste amount in a loaded spreader-and
then calculating the number of spreader loads required to cover a known land area.

# The weight-area method, which requires weighing waste spread over a small surface and
computing the quantity of waste applied per acre.

The best calibration method depends on the type of spreader you plan to use. Soil-injection, liquid
spreaders must be calibrated using the load-area method-because soil-injected waste cannot be
collected. Liquid waste that is surface-applied through a tank spreader is also best measured by the
load-area method because of the difficulty in collecting the liquid waste. But it can be measured with the
weight-area method. You can use either method to measure solid and semisolid waste. See Appendix H
for more information on calibration of animal waste spreaders and irrigation equipment.
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At a minimum, CAFOs must comply with the following requirements:

At a minimum, CAFO owners and managers must not apply animal wastes to the following areas:

At a minimum, CAFO PNPs must include the following information:

Regulatory Requirements for Land Application

Do not exceed nitrogen requirements of the crops or soils.
Do not exceed the annual agronomic or soil requirements for phosphorus if:

S Soil phosphorus tests are rated as “high” or “very high.”

S Soil phosphorus tests are equal to 3/4, but not greater than2 times the soll
phosphorus threshold value.

S Phosphorus Index rating is “high.”

Do not apply animal wastes if:

S Soil phosphorus tests are rated as “excessive.”

S Soil phosphorus tests are greater than 2 times the soil phosphorus threshold value.

S Phosphorus Index rating is “very high.”

Muliyear applications of animal waste on a phosphorus basis under the following conditions,
unless manure application equipment designed for dry poultry litter cannot obtain the require
application rate:

S Soil phosphorus tests are rated as “high” or “very high.”

S Soil phosphorus tests are equal to 3/4, but not greater than 2 times the soll
phosphorus threshold value:

S Phosphorus Index rating is “high.”

Calibrate manure spreader and irrigation equipment at least once per year.

Within 100 feet of any surface water; tile line.intake structure, sinkhole, or agricultural well
head.

Identification of all planned crops.

Expected crop yields and the basis for yield estimates for each crop.

Crop planting dates.

Actual crop yields.

Identification of fields receiving animal waste.

Total acreage receiving animal waste.

Animal waste application rate.

Identification of whether animal waste application rate is based on nitrogen, phosphorus, or
other parameter.

Amount of any other nutrients applied to the land in terms of nitrogen, phosphorus, and
potassium.

Calculations showing total nutrients applied to the land.

Animal waste application method.

Estimate of nitrogen losses based on application method and route of the nitrogen loss.
Date of animal waste application.

Date of calibration of application equipment.

Rainfall amounts 24 hours before and after application.
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Additional Recommendations (Voluntary) for Land Application

In addition to the Regulatory Requirements listed above, EPA recommends that CAFOs conduct the
following activities:

Incorporate animal wastes into the soil within 2 days of application, whenever possible.
Apply animal wastes just prior to the period of maximum crop uptake.

Do not apply animal wastes when measurable precipitation is occurring on the day of
application.

Do not apply animal wastes to riparian buffer areas.

Do not apply animal wastes within 200 feet of wells, springs; and pubic drinking water
supplies.

Do not apply animal wastes within 200 feet of a water source when the slope is greater than
8%.

Do not apply animal wastes where land is eroding at more than 5 tons per acre per year.
Do not apply animal wastes where land is eroding at 5 to 10 tons per acre per year unless
grass filter strips are installed at the points where runoff/erosion leave the field.

Do not apply animal wastes prior to 30 days before the normal growing season.

Do not apply animal wastes when soil is snow-covered to.a depth‘greater than 1 inch.

Do not apply animal wastes when soil is snow-covered to a depth of less than 1 inch unless
the animal waste is incorporated.

Do not apply animal wastes when soil is frozen and/or saturated.

O OHEFH OHHF O OHH OHHH
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E Record of PNP Implementation

As a CAFO owner you must maintain a record of activities related to animal waste management and
animal waste application to the land. These records will assist you in your annual review of the permit
nutrient plan and in making management decisions that might affect your operation’s‘manure and waste
production, collection, storage, treatment, and application to the land.

You must maintain records associated with the “Regulatory Requirements” in-the tables identified at the
end of sections 11.B through 11.D for a period of at least 5 years. In addition, if you sell or otherwise
transport your animal waste off site for usage on lands that are not under your operational control; you
must maintain the following records for a period of at least 5 years:

# Animal waste analyses

# Amount of animal waste, by weight, sold or transported off site

# Dates (day, month, year) when manure was sold or-transported off site
# Destination or third party hauler

You should consider keeping all records related to animal waste management and permit nutrient
planning together in one centralized area (e.g., aithree-ring binder). Centralized record keeping can
assist you in performing the requirements and-additional recommendations identified in this chapter.
These include reviewing past test results to determine if changes should be made to your animal waste
application rate, tracking when activities such as soil sampling need to be performed, and recording
required data such as the dates of animal waste application and equipment calibration.

F Animal Nutrition Management

If you have determined that you need to reduce the nutrient content of the animal waste because you do
not have enough available cropland to apply all of your waste at the recommended application rate,
consider animal nutrition management.. With animal nutrition management, you can reduce the amount
of both nitrogen and phosphorus, in animal manure. Animal nutrition management can include the use
of low-phosphorus corn and enzymes such as phytase, which can be added to nonruminant animal diets
to increase the utilization of phosphorus and/or the use of finely ground or pelletized feed to increase
digestion. You can also reduce the input of nutrients and better utilize the nutrients in the forage to
reduce the:'amount of nitrogen and phosphorus excreted by the animal. These approaches will produce
manure with a nitrogen-phosphorus ratio closer to that required by crops and forage plants, thereby
reducing the amount of excess nutrients applied to the land and the amount of animal waste requiring
increased storage times.

It is becoming more common for poultry, swine, and dairy producers to develop and implement feeding
strategies as part of their overall nutrient management plans. An animal nutritionist, such as a certified
professional from the American Registry of Professional Animal Scientists, should be consulted if
voluntary animal nutrition management area is included in a PNP. A brief discussion of the strategies
used at these operations is provided below. Whether or not animal nutrition management is included in
a PNP, an animal nutritionist should be consulted before making any changes in feeding strategies to
ensure changes will maintain animal health and productivity.

# Poultry feeding strategies. Three possible strategies for decreasing the amount of phosphorus
excreted by broilers and layers are: feeding the birds a formulation closer to the actual amount of
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phosphorus required by them?®; using feed additives (e.g., enzymes such as phytase, enzyme
cocktails, and vitamin D, metabolites) that maximize the availability of phosphorus for broilers;
and using new ingredients that are low in phytate phosphorus, such as the high available
phosphorus corns currently being developed and tested.” You can also decrease the nutrients in
the animal waste by controlling feed spills and wasteage that would otherwise'become part of the
collected animal waste.

# Swine feeding strategies. Possible strategies for reducing the nutrient content of swine
manure are: feeding the pigs a formulation closer to the actual amount required by.the animals
for optimum rather than maximum performance?®; implementing multi-phase feeding and
separate sex feeding; improving feed efficiency; using high-quality protein sources and
crystalline amino acids; and improving the availability of phosphorus in feeds with phytase®.

# Dairy feeding strategies. The amount of nutrients excreted in dairy manure can be reduced by
feeding the cows a formulation that better matches their nutritional requirements'® and by
improving feeding accuracy. Monitoring milk urea nitrogen levels is a tool for evaluating protein
feeding levels in dairy cows, and routine use could-lower the nitrogen content of dairy manure™.

More information on feeding strategies to reduce-nutrient production at your operation can be obtained
from your industry associations (e.g., National Cattlemen’s Beef Association), your local Cooperative
Extension Office, and land grant universities.that are conducing research in this area.

G Other Animal Waste Utilization Options

Animal manure and waste collected from CAFOs is typically utilized as a fertilizer for plants or as a soil
amendment. You can also use animal waste as a source of energy, bedding, animal feed, and mulch,
however. Although there are‘a number of alternative uses for animal waste, in practice only a small
fraction of animal waste is-used for purposes other than land application.

Alternative uses of cattle waste include composting, recovery of energy, refeeding to livestock, bedding,
algae and fish production. in lagoons, and reclamation of sandy and mined soil. You can use solids from
solids separation operations for livestock bedding; mix it with grains and other materials for refeeding to

® National Research Council Nutrient Requirements of Poultry, Ninth Revised Edition. National Academy
Press,Washington, D.C. 1994.

! Angel, R. Feeding Poultry to Minimize Manure Phosphorus. Proceedings from Managing Nutrients and
Pathogens from Animal Agriculture. Camp Hill, PA. 2000.

8 National Research Council Nutrient Requirements of Swine, Tenth Revised Edition. National Academy
Press, Washington, D.C. 1998.

o Harper, A. F. Managing Swine Feeding to Minimize Manure Nutrients. Proceedings from Managing
Nutrients and Pathogens from Animal Agriculture. Camp Hill, PA. 2000.

10 National Research Council Nutrient Requirements of Dairy Cattle, Seventh Revised Edition. National
Academy Press, Washington, D.C. 2000.

1 Jonker, J.S., R.A. Kohn, and R.A. Erdman. Milk Urea Nitrogen Target Concentrations for Lactating Dairy
Cows Fed According to National Research Council Recommendations. J. Dairy Sci. 82: 1261-1273. 1999.
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cattle; or dry, bag, and sell it on the retail market. Waste can also be treated in an anaerobic digester to
produce a source of energy. During anaerobic digestion, liquid waste is confined in an airtight vessel and
decomposed, producing methane, carbon dioxide, hydrogen sulfide, and water vapor as gaseous by-
products. You can then use this biogas for powering electricity generating equipment. The electricity
can be used at the animal operation or sold to a local utility. You can also use the gas directly to run
animal heating equipment. Additional uses of waste include pyrolysis, hydrogasification, oil conversion
processes, and fish farming. Pyrolysis is a process in which animal waste is pretreated by
thermochemical processes in a closed system at elevated temperatures. This process produces a gas
fraction that is an oil or fuel when condensed.*

Broiler (not turkey) litter, when mixed with feed grains, is a successful feed for cattle. More than 4% of
the poultry litter produced in the United States was fed to cattle in 1992. You can also sell poultry litter to
nurseries and garden stores as an organic soil amendment for home owners or have it pelletized and
marketed as a fertilizer.** In addition, you can incinerate the litter and use it as a fuel source or compost
the litter and reuse it as bedding materials for animals such as turkeys.

Swine waste has been used to generate energy via anaerobic digestion to heat pig housing. It is also
occasionally refed to other animals. In some instances, however, the copper levels and antimicrobial
drug residues found in swine waste have limited its beneficial uses. Treating and/or drying swine waste
makes it much easier and cheaper to transportoff site.

1l Permit Nutrient Plan Requirement Checklist

The following list summarizes the minimum requirements for a CAFO permit nutrient plan. You should
include additional components,.as necessary, to adequately characterize and describe your operation
and the land.areas that will receive animal waste applications. Chapter 3 provides a sample permit
nutrient plan that provides-a suggested template for formatting your plan, as well as an example of the
type of information you should provide.

12 Eghball B., and J. F. Power. Management of Manure from Beef Cattle in Feedlots and Minor Classes of
Livestock. Agricultural Utilization of Municipal, Animal and Industrial Byproducts.

13 Moore P.A, T.C. Daniel, A.N. Sharpley, and C.W. Wood. Poultry Manure Management. Agricultural
Utilization of Municipal, Animal and Industrial Byproducts.
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]
]

General Information

Cover sheet
Executive summary

Animal Waste Production

]
]
]
]

Quantity of animal waste produced and collected during each 12 month-period
Calculations for estimating the amount of animal waste collected

Animal waste sampling techniques

Animal waste test results

Animal Waste Handling, Collection, Storage, and Treatment

]
]
]

Emergency response plan
Plan for properly handling and disposing of dead animals in a timely manner
Records of catastrophic or chronic rainfall event that cause overflows

Land Application Sites

]
]
]
]
]
]

County(ies) and watershed code(s) where feedlot and land receiving animal waste applications are located

Location of nearby surface water bodies

Total acres of operation under the control of the CAFO (owned and rented) and total acres where animal waste will be
applied

Soil sampling methods

Soil analytical methods

Soil test results

Land Application

Identification of all planned crops

Expected crop yields and the basis for yield estimates

Crop planting dates

Actual crop yields

Identification of fields receiving animal waste

Totalacreage receiving animal waste

Animal waste application rate

Identification of whether animal waste application rate is based on nitrogen, phosphorus, or other parameter
Amount of any other nutrients applied to the land in terms of nitrogen, phosphorus, and potassium
Calculations showing total nutrients applied to the land

Animal waste application method

Estimate of nitrogen losses based on application method and route of the nitrogen loss

Date of animal waste application

Date of calibration of application equipment

Rainfall amounts 24-hours before and after application

ther Uses/Off-Site Transfer

ooyl Oooooooooooo0ooo0ooo

Description of other use

Date of off-site transfer (day, month, year)
Quantity of waste transported off site

Name and location.of recipient of animal waste
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CHAPTER 3: SAMPLE CAFO PERMIT NUTRIENT PLAN

This chapter presents an example of a CAFO permit nutrient plan that complies with all of EPA’s
regulatory requirements described in this guidance manual. EPA believes this example serves as the
minimum plan for CAFOs. Additional information might be required in your plan to properly-characterize
your operation and nutrient management practices. Consult with your state and local Cooperative
Extension Office to determine the information that should be included in your site-specific plan.
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COVER SHEET

Facility Name: The Dairy Farm
Operator Name: Joe Farmer
Telephone Number: (301) 555-1212
Street Address: 1234 Milk House Road
City: Farm Town

County: Holstein

State: MD

Zip Code: 12345

Prepared By: Mr. N. Planner

Date Prepared: March 30, 2000

Revisions (Date and Description):

Original plan prepared March 30, 2000
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EXECUTIVE SUMMARY

Annual Number of Livestock Produced or Housed On Site:
Approximately 850 cows (lactating, dry, heifers, and calves) are housed on'site annually.
Average Herd/Flock Size:

The average herd is 500 lactating cows, 150 heifers, 100 dry cows, and 50 calves.

Total Amount of Animal Waste Produced Annually:

Waste Type Annual Production/Collection
Solid 5,875 tons
Liquid 6.6 million gallons

Description of Animal Waste Collection, Handling, Storage, and Treatment
Practices:

A waste storage lagoon is used to store liquid wastes from the milking center and flush barns, runoff from
the feedlot, and direct precipitation. Wastes from the milking center and flush barns are treated with a
solid/liquid separator prior to discharge into the storage lagoon. A concrete slab is used to store solid
wastes from the dry lot, calf hutches, and solids separator.

Crop Production History for Past 5 Years:

Field Number~ | Acres Year Crop Yield (tons/acre)
250 1995 - 1997 Alfalfa 55,6

1 250 1998 - 1999 Corn-silage 20, 22

1 250 1998 - 1999 Winter wheat 3,4

2 125 1995 - 1997 Alfalfa 55,6

2 125 1998 - 1999 Corn-silage 21, 22

2 125 1998 - 1999 Winter wheat 3,4

3 175 1995 - 1997 Corn-silage 23,21, 20

3 175 1998 - 1999 Alfalfa 55

4 200 1995 - 1997 Corn-silage 23, 20, 20

4 200 1998 - 1999 Alfalfa 55

N
(6)]
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EXECUTIVE SUMMARY (CONT.)

Animal Waste Application Rate:

Field Number Crop Nutrient Basis for Application Rate
Application Rate (Ib/acre)

1 Corn-silage Nitrogen 143

1 Winter wheat Nitrogen 13

2 Corn-silage Nitrogen 143

2 Winter wheat Nitrogen 13

3 Alfalfa Nitrogen 0

4 Alfalfa Nitrogen 0

Watershed Information Including Environmental Concerns:

The Dairy Farm is located in the “Livestock” watershed (code 01-01-01-01) and 0.5 miles southeast from
Freestall Creek, the nearest water body. The watershed. nutrient of concern is nitrogen.
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ANIMAL WASTE PRODUCTION & MANAGEMENT

(This section of the plan should quantify the number of animals maintained at the operation and the
amount of animal waste produced and collected. It should also describe the required animal waste
storage capacity for the operation and compare that to the available animal‘waste storage capacity.)

Maximum Livestock Capacity:

The Dairy Farm’s maximum capacity is 1,250 head.

Maximum Number of Livestock Maintained at Any One Time:
(Only required if substantially different than the maximum livestock capacity.)

The Dairy Farm has maintained a maximum of 900 head at any one time.

Annual Number of Livestock Produced or Housed On Site:

500 milking cows; 150 dry cows; 100 heifers; 100 calves (approximately-50% of the calves born are
transferred to beef backgrounding operations after weaning).

Quantity of Animal Waste Produced and Collected Annually:
(Include all calculations used to estimate the quantity of waste produced and collected.)

Solid Waste: .Solid waste is collected from the dry lot where the dry cows and heifers are housed and the
hutches where the calves are housed. Approximately 8,000 pounds of manure are collected weekly and
transferred to a concrete slab for storage until land application. This was calculated by weighing the
front-end loader before and after a load of manure was removed from the dry lot.

In addition 31,000 pounds of solids from the solids separator are generated daily. This is from milking
center and freestall barn waste. This'was also calculated by weighing the front-end loader before and
after removing the solids.

Therefare, annual collection of solid animal waste can be calculated from the following equation.

Solid waste (8,000 Ibs/week x 52 weeks/yr) + (31,000 Ibs/day x 365 days/yr)
11,730,000 Ibs/yr + 2000 Ibs/ton

5,875 tons/yr

Liguid Waste: Liguid waste collected and stored in the waste storage pond consists of flush water from
the milking center (parlor, holding area, and milk room); flush water from the freestall barns where the
milking cows are housed; runoff from the feedlot; and direct precipitation. An estimated total of 6.6
million gallons/year of liquid waste is produced at the operation. The following calculations were used to
estimate the quantity of liquid waste produced and collected at The Dairy Farm.

Milking Center 30 gallons/cow/day x 500 cows/day
15,000 gallons/day x 365 days/yr
5,475,000 gallons/yr
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ANIMAL WASTE PRODUCTION & MANAGEMENT (CONT.)

Flush Barns Most of the water used to flush the freestall barns is recycled from the
lagoon. However, one day’s worth of flushing is calculated as part of the
lagoon’s design capacity.

100 gallons/cow/day x 600 cows/day

60,000 gallons/yr.

Runoff Collection area = 15 acres

Annual precipitation is assumed to be 5 inches and 40% is assumed to
runoff the dry lot

15 acres x 43500 sf/acre x 5 inches/yr +12 inches/ft x 40%

108,800 cf x 7.48 gal/cf

813,824 gallons/yr

Direct Precipitation Inches precipitation/yr X surface area x 1 inch/12 ft
5 inches/yr x 1 inch/12 ft x 200 ft x 425 ft
35,500 cflyr

265,000 gallons/yr

Total Liquid Waste 5,475,000 gallyr + 60,000 gal/yr + 813,824 gallyr + 265,000 gal/yr

6,613,824 gallons/yr

Storage Capacity of Animal Waste Storage Facilities:
(Describe the required annualanimal waste storage capacity for the operation and compare that to the
available animal waste storage capacity.)

The storage facilities used at The Dairy Farm are a waste storage lagoon and a concrete slab for storage
of solid animal wastes including separated solids. The waste storage lagoon and concrete slab were
both designed for 180 days of storage. The storage lagoon is 12 feet deep, 425 feet long, and 200 feet
wide with a maximum capacity of 7.6 million gallons. The concrete slab is 300 feet long by 200 feet
wide, and assuming a pile height of 10 feet, has a maximum capacity of 200,000 cubic feet or 6,100 tons
of animal-waste.

The available storage capacity is more than adequate for 180 days of storage. The design capacity of
the'lagoon and concrete slab both exceed the annual volume of waste. However, all of the animal waste
can not be applied to the'four fields in the current crop rotation. The operation is currently selling some
of the solid manure to neighboring farms for use as a nutrient source.
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ANIMAL WASTE ANALYSIS

(This section of the plan should describe the methods used to sample animal wastes at.the operation and
provide the results of the animal waste testing)

Animal Waste Sampling Techniques:
(Describe the sampling techniques used to sample each form of animal waste managed on site.)

Solid Waste Sampling:

Sampled the solid waste stored on the concrete slab using a hand-made sampling device (similar to a
soil auger). Collected 6 random samples from wastes stored on the slab and mixed all 6 samples
together in a 5-gallon bucket. Filled the sample container with this “mixed” sample, leaving 2 inches of
air space, and put it in a cooler until shipping later that day:" A diagram identifying all of the sample
locations is attached to this plan.

Liguid Waste Sampling:

Sampled the waste storage lagoon using a plastic cup attached to a longpole. Collected 8 random
samples from around the shoreline of the lagoon and mixed all 8 samples together in a 5-gallon bucket.
Filled the sample container with the mixed'sample, leaving 2 inches of air space, and put in a cooler with
ice until shipping later that day.

Results of Animal Waste Analyses:
(For each waste form or location that was sampled, provide the results of the current analysis. Also,
attach a copy of the actual lab results.)

Nutrient Content
Animal Waste Date Sampled
Type TKN TP K pH
Solidsfrom March 1, 2000 9 3 6 7.4
concrete slab Ibs/ton Ibs/ton Ibs/ton
Liquid waste from March 1, 2000 12 6 10 7.5
storage lagoon Ibs/1000 gal | lbs/1000 gal Ibs/1000 gal

Name and Address of Laboratory Conducting the Analysis:
The animal wastes were shipped to:
Waste Plus

1122 Laboratory Rd.
Analysis, MD 12345
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REVIEW OF POTENTIAL WATER CONTAMINATION SOURCES

(This section of the plan should identify and describe all of the potential sources. of nutrient contamination
at the operation, the best management practices used by the operation to minimize water contamination,
and the operation’s animal mortality plan.)

Description of All Animal Waste Handling, Collection, Storage, and Land
Application Practices:

Liquid animal wastes from the milking center and freestall barns, used to house the milking cows, are
flushed and stored in an earthen lagoon. Animal waste is collected from the freestall barns with flush
alleys. Temporary storage is provided by a below-ground, reinforced concrete reception pit. Flush water
used in the system is recycled from the waste storage lagoon. Flush tanks are filled using a pump and
pipeline. Runoff from the feedlot and leachate from the feed storage is also directed to the storage
lagoon. Wastes from the lagoon are pumped from the lagoon using a 6-inch PVC pipeline that is buried
and the pipeline is flushed with clean water following each use.

Animal wastes from the dry lot, used to house.dry cows and heifers, is scraped weekly and transferred
via a front-end loader to the concrete storage slab. Animal wastes from the calf hutches are also
collected weekly and stored on the concrete storage slab.

Wastes from the flush alleys, milk parlor,.and milk' house are treated with a stationary, inclined-screen
solid/liquid separator prior to discharge into the storage lagoon. Separated solids are stored on an
adjacent concrete slab. Wastes collected in the reception pit are agitated and pumped to the separator
once a day. The screen on the solid/liquid separator is clean-water rinsed following each use to prevent
solids from‘drying and adhering to the screen.

Animal wastes are land applied to 750 acres of adjacent cropland prior to each crop planting. Solid
wastes are applied using a surface spreader with incorporation within 2 days of application. Liquid
wastes are applied via a center pivot irrigation system.

Identification of Best Management Practices Used to Protect Surface Water and
Groundwater:

A number of best management practices are currently used by The Dairy Farm to protect surface and
groundwater. First, all clean water is diverted away from animal housing and animal waste handling
areas by using roof gutters and down spouts and all runoff from the feedlot itself is directed to the waste
storage lagoon. Second, The Dairy Farm uses a permanently installed lagoon depth marker to estimate
the volume of waste in the lagoon and ensure that it does not exceed the design standards of the lagoon.
The top of the lagoon embankment elevation is 1.5 feet above the spillway crest, which is an allowance
for the head to operate the spillway and freeboard. The vegetative cover within the lagoon area is
mowed frequently during the growing season and weeds and woody vegetation are controlled with
herbicides.

The Dairy Farm also performs periodic inspections of the lagoon and concrete storage pad looking for
cracks and checking drains to see that they are operative. All necessary repairs are made soon after
they are identified. The Dairy Farm also leaves all crop residues on the soils until a new crop is planted
to minimize nutrient losses from the fields.

50 December 15, 2000



**DRAFT DOCUMENT BASED ON PROPOSED RULE***

SAMPLE CAFO PERMIT NUTRIENT PLAN CHAPTER 3

REVIEW OF POTENTIAL WATER CONTAMINATION SOURCES (CONT.)

Description of Plan for Properly Handling and Disposing of Dead Animals in a
Timely Manner:

All mortalities are picked up daily by the local rendering plant.
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DESCRIPTION OF LAND APPLICATION FIELDS
(This section of the plan should describe the location and size of all fields designated to receive animal

waste applications. In addition, this section should describe the methods used to sample the soils at the
fields and present the results of the soil tests.)

Location (County) of Operation and Land Application Fields:
The Dairy Farm and all land application fields are located in/Holstein County, Maryland.

Watershed Code(s) of Operation and Land Application Fields:

The Dairy Farm and all land application fields are located within the “Livestock” watershed. The
Livestock watershed code is 01-01-01-01.

Total Acres of Operation:

The Dairy Farm owns and operates a total of 770 acres; 750 acres of cropland and 20 acres for the dairy
operation. No land is currently rented.

Total Acres of Land Application Fields:

Four fields are used for land application for a total of 750 acres. The fields are identified on the site map
attached to this plan.

Field Number Acres
1 250
2 125
3 175
4 200

Describe the Methods Used to Sample the Soils of the Land Application Fields:

The soils of each of the 4 fields used for land application were sampled separately. Soil samples were
collected at a depth.of approximately 8 inches using a soil auger. Twenty samples were obtained from
each field.. Sample locations were identified using a zig-zag pattern across the field. The samples from
one field were mixed together in a clean 5-gallon bucket. The soil sample jar was then filled with the
mixed sample. All samples were sent via Fed Ex to the laboratory on the day that they were collected.
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DESCRIPTION OF LAND APPLICATION FIELDS (CONT.)

Describe the Analytical Methods Used to Sample the Soils of.the Land
Application Fields:

Soil samples were sent to Waste Plus, an accredited laboratory, and analyzed for pH, nitrogen,
phosphorus, potassium, soil organic matter, and electrical conductivity (EC)« The laboratory used the
recommended/standardized chemical extraction and testing/procedure for the crop, climate, and soils of
the area. A listing of the analytical methods used by Waste Plus is attached to this plan.

Results of Current Soil Test:
(For each field that was sampled, provide the results of the current soil test. Also, attach a copy of the
actual lab results.)

Field Number Current Soil Test Levels
(Ib/acre)
N P K pH Soil Organic
Matter (%)
1 20 75 90 6.2 2.2
2 25 70 110 5.8 2.6
3 26 60 80 6.3 2.4
4 22 78 95 6.1 2.6
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FARM MAP

(This section of the plan should identify the location and boundaries of the operation; individual field

boundaries; field numbers and acreages; soil types and slopes; location of nearby surface waters and
other environmentally sensitive areas.)

The Dairy Farm Site Map

©

175 acres

®

200 acres

©

250 acres

Pasture Road

Parlor
@ Storage
Pad

125 acres

H
m

Milk House Road

Field Boundary

Farmstead Boundary
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CHAPTER 3
FARM MAP (CONT.)
The Dairy Farm Soil Map
FTL
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FTSL Z
«©
o
/'
Milk House Road
———— Field Boundary FTSL - Farm Town Silty Loam, 0-3% slope
FTL - Farm Town Loam, 0-3% slope
Farmstead Boundary | i wilk House Loam, 2-5% slope
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SURFACE & GROUNDWATER ASSESSMENT

(This section of the plan should thoroughly describe the surface and groundwater assessment that was
conducted at the operation. The assessment must include an evaluation of soil leaching and permeability
index at the feedlot and land application fields.)

Name of Person Performing Surface & Groundwater Assessment and Date That
Assessment Was Performed:

Mr. N. Planner, March 5, 2000

Name, Location, and Description of Closest Surface Water Body:

The closest surface water body is the “Freestall” creek which'is located southwest of The Dairy Farm
approximately 0.5 miles. The Freestall creek is a slow flowing creek running north to south.

Depth to Aquifer:

The groundwater aquifer is located approximately 80 feet below the soil surface of The Dairy Farm and
adjacent land application fields. The depth'to aquifer was obtained from local geologic maps provided by
the local Cooperative Extension Office.

Hydrologic Classification of'Soils:

There are 3 primary soil types'present at the gperation: Farm Town Silty Loam, Farm Town Loam, and
Holstein Loam. ‘All of these soils are moderately drained and classified in the “B” hydrologic soil group.
These “B” soils are described as moderately deep to deep, moderately drained, moderately fine to
moderately coarse texture. The infiltration capacity/permeability, leaching potential, and runoff potential
are considered moderate. This information was obtained from local soil maps for the area that were
provided by the local Cooperative Extension Office.

Results and Discussion of Surface and Groundwater Assessment:
(Include-or reference supporting research and/or analyses used in the assessment.)

Surface Runoff & Leaching Assessment

Each of the 4 land application fields and the feedlot at The Dairy Farm were assessed in terms of their
potential for surface runoff and leaching. For surface runoff, the areas were assessed with respect to
drainage, areas of concentrated flow, slope gradient, slope length, ability to access the fields in the
winter moths; and proximity to neighbors. The results of these assessments, by area, are presented in
the following table.
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SURFACE & GROUNDWATER ASSESSMENT (CONT.)

Area Characteristic
How well do Are there any areas Does the slope gradient Is winter Is proximity to
the soils of concentrated and length increase access a neighbors a
drain? flow? potential for runoff? problem? problem?
Field 1 Moderately No 0-5% gradient and 0-300 No No
drained ft length; therefore, little

potential for runoff

Field 2 Moderately No 0-5% gradient and 0-300 No No
drained ft length; therefore, little
potential for runoff

Field 3 Moderately No 0-5% gradient and 0-300 No No
drained ft length; therefore, little
potential for runoff

Field 4 Moderately No 0-5% gradient and 0-300 No No
drained ft length; therefore, little
potential for runoff

Feedlot Moderately No 0-5% gradient and 0-300 No No
drained ft length; therefore, little
potential for runoff

The potential for phosphorus transport to water bodies was assessed using the Phosphorus Index. The
Phosphorus.Index provides a rating based on sail erosion, subsurface drainage, leaching potential,
distance to surface water,.and land application practices. For each of the land application fields and the
feedlot, the Phosphorus Index loss rating was <8 and considered to be low. Therefore, based on all of
these assessments, the surface runoff potential at The Dairy Farm appears to be very low and land
application of animal wastes should not pose an increased risk to surface and groundwater.

For leaching potential, the areas were assessed with respect to their leaching index rating. The leaching
index is a simple index which was used to assess the soils based on their saturated hydraulic
conductivity and storage capacity, and the average annual rainfall and the seasonal distribution of the
rainfall for the area. The leaching index ratings were obtained from the Field Office Technical Guide,
Section 11-3 for Holstein County, MD. (A copy of this information is attached to this plan.) The leaching
index for all four fields and the feedlot were below 2 inches. Therefore, it is assumed that proper land
application of animal wastes would not contribute to soluble nitrogen leaching below the root zone.

Hydrologic Link Assessment

An assessment was conducted to determine if there is a hydrologic link between the groundwater and
surface water at The Dairy Farm. Local geologic maps and reports, made available through the local
Cooperative Extension agent, were used to thoroughly characterize the soils, subsurface, and
groundwater aquifer at the operation. Additional maps and reports were used to characterize “Freestall”
creek. After reviewing the maps and reports, it was determined that there is not a hydrologic link
between surface and groundwater at The Dairy Farm.
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LAND APPLICATION OF ANIMAL WASTES

(This section of the plan should identify all planned crops with associated planting and harvesting dates
and expected yields. In addition, this section should identify the recommended nutrient requirements for
the planned crops and expected yields, provide calculations for determining all applicable nutrient credits
for each field, and provide calculations for determining the recommended animal waste application rate
for each field.)

Identify All Planned Crops and Expected Planting Dates, Harvesting Dates, and

Yields:
(Describe the basis for all expected crop yields (e.g., based on previous yields for that crop, based on
county yields for the last 5 years).)

Field Number Planned Crop Expected Expected Expected Yield
Planting Date Harvesting Date
1 Corn-silage April 2000 September 2000 20 tons/acre
1 Winter wheat September.2000 December 2000 6 tons/acre

Basis for Expected Yields:
Average historic yields for corn-silage and winter wheat on Field Number 1.

2 Corn-silage April 2000 September 2000 20 tons/acre
2 Winter wheat September 2000 December 2000 6 tons/acre

Basis for Expected Yields:
Average historic yields for corn-silage and winter wheat on Field Number 2.

3 Alfalfa March 2000 September, 2000 | 5 tons/acre

Basis for.Expected Yield:
Average historic yield for alfalfa on Field Number 3.

4 Alfalfa March 2000 September, 2000 | 5 tons/acre

Basis for Expected Yield:
Average historic yield for alfalfa on Field Number 4.

Describe Crop Residue Management Practices:

Crop residues are left on all of the fields until planting begins for the next crop.
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Recommended Crop Nutrient Requirements:
(This information is generally provided by the local Cooperative Extension Office and based on planned
crops, expected crop yields, and current soil test results.)

Field Number Acres Crop Nutrient Nutrient
Requirements Requirements

(N) (P)

1 250 Corn-silage 180 Ib/acre 20 Ib/acre

1 250 Winter wheat 40 Ib/acre 30 Ib/acre

2 125 Corn-silage 180 Ib/acre 20 Ib/acre

2 125 Winter wheat 40 Ib/acre 30 Ib/acre

3 175 Alfalfa 0 Ib/acre 0 Ib/acre

4 200 Alfalfa 0 Ib/acre 0 Ib/acre

Alfalfa is a legume crop which can obtain all of its required nitrogen from the atmosphere and soil.
Therefore, to prevent additional build up of phosphorus in.the soils, animal wastes will not be applied to

them.

Nutrients in Animal Wastes:

(Provide an estimate of the total number of pounds or gallons of nitrogen, phosphorus, and potassium
that are available in the animal wastes produced at the operation.)

Animal Total Nitrogen Phosphorus Potassium Total Total Total
Waste Waste Content of Content of Content of Nitrogen Phosphorus Potassium
Produced Waste Waste Waste in Waste in Waste in Waste
Liquid 6,613,824 6 Ib/ 1,000 gal 31b/1,000 gal 4 1b/1,000 gal 39,683 Ib 19,841 Ib 26,455 Ib

gallons
Solids 5,875 tons 9 Ib/ton 3 Ib/ton 6 Ib/ton 52,875 1b 17,625 Ib 35,250 Ib
TOTAL 92,558 Ib 37,466 Ib 61,705 Ib
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Nutrient Credits:

(Calculate the nutrient credits for the fields receiving animal waste based on previousegume crops,
residue nitrogen from previous animal waste applications, commercial fertilizer/biosolids applications,
residue nitrogen from irrigation water, and other sources deemed appropriate from your local Cooperative
Extension Office. Provide a basis for each nutrient credit.)

Field Number Nutrient Credits - Nitrogen

Previous Residual N from N from Commercial Residue N from Other Total

Legume Previous Animal Fertilizer/Biosolids Irrigation Water Sources

Crops Waste Applications
Applications

1 0 17 Ib/acre 10 Ib/acre 0 0 27
(Corn-silage)
1 0 17 Ib/acre 10 Ib/acre 0 0 27
(Winter wheat)
2 0 17 Ib/acre 10 Ib/acre 0 0 27
(Corn-silage)
2 0 17 Ib/acre 10 Ib/acre 0 0 27
(Winter wheat)

Fields 3 and 4 are not included.in this calculation as.animal wastes will not be applied to them.

Discussion of Nutrient Credits

Fields 1 & 2:
No legume crops were planted the year before on this field. Therefore, credits from previous legume
crops = 0.

Animal waste was applied at a rate of 100 Ibs of nitrogen/acre for last 2 years. Therefore, residual
nitrogen exists from these previous applications. The residual nitrogen was calculated by multiplying the
mineralization factor by the application rate for the three previous years of animal waste application. The
following mineralization factors were used: 12% for 1 year ago and 5 % for 2 years ago. These
mineralization factors were obtained from the local Cooperative Extension Office.

0.12 x 100 Ib/acre + 0.05 x 100 Ib/acre
17 Ib/acre

N residual

Starter commercial fertilizer will be applied to the fields prior to planting of corn-silage. A nitrogen credit
of 10 Ib/acre will be obtained from this commercial fertilizer application.

Irrigation water is applied to these fields. Water tests conduced by the county indicate that only very
small concentrations of nutrients are present in the water, and are therefore, assumed negligible and not
included in these calculations.

The local Cooperative Extension Office did not identify any additional sources of nutrient credits for this
operation.
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CHAPTER 3

LAND APPLICATION OF ANIMAL WASTES (CONT.)

Plant Available Animal Waste Nutrients:
(Provide a calculation of the amount of nutrients (nitrogen and phosphorus) in'the animal wastes that
would be available to the crops in the first year for the application method to‘be used by the operation.)

All calculations and factors used for The Dairy Farm were obtained from the local Cooperative Extension

Office.

Plant Available Nitrogen (PAN)

PAN liquid

solid

% Available Organic N g4

% Available NH4 ;4

% Available Organic N .4

% Available NH4

PAN liquid

PAN

solid

(% Available Organic N + % Available NH4) x 83.45
(% Available Organic N + % Available NH4) x 20

(%Total N - %NH4) x Mineralization Factor
(0.15 - 0.06) x.0:35
0.03

%NH4 x Conservation Factor
0.06 x 0.64
0.04

(%Total N - %NH4) xMineralization Factor
(0.61-0.12) x 0.35
0.17

%NH4 x Conservation Factor
0.12 x 0.64
0.08

(0:03 + 0.04) x 83.45

5.8 Ib/1,000 gal

(0.17 + 0.08) x 20

5 Ib/ton

Plant Available Phosphorus

Assume 100% of phosphorus in animal waste is available to the plants.

61

December 15, 2000



**DRAFT DOCUMENT BASED ON PROPOSED RULE***

SAMPLE CAFO PERMIT NUTRIENT PLAN CHAPTER 3

LAND APPLICATION OF ANIMAL WASTES (CONT.)

Land Application Rate:

(Provide the calculated land application rate for each field and each crop and all formulas and
assumptions used to calculate the rate. Also calculate the total amount of animal wastes that will be
applied to the fields and compare that to the annual amount of animal wastes produced at the operation.)

All animal waste applications to Fields 1 and 2 will be made on a nitrogen-basis.  No animal wastes are
applied to Fields 3 and 4.

Manure Application Rate .., = Recommended Crop Nutrient Requirements , - Nutrient Credits

Field Acres Crop Recommended Nutrient Credits | Application Rate

Number Crop Nutrient (Nitrogen) (Nitrogen)

Requirements PAN
(Nitrogen)

1 250 Corn-silage 170 Ib/acre 27 Ib/acre 143 Ib/acre

1 250 Winter wheat 35 Ib/acre 27 Ib/acre 8 Ib/acre

2 125 Corn-silage 170 Ib/acre 27 Ib/acre 143 Ib/acre

2 125 Winter wheat 35 Ib/acre 27 Ib/acre 8 Ib/acre

Therefore 143 pounds/acre of PAN will be applied to corn-silage planted on Fields 1 and 2 in the spring
and 13 pounds/acre of PANwill be applied to winter wheat planted on Fields 1 and 2 in the fall.

Liquid animal waste will be applied to the corn-silage on Field 1 at a rate of 24,655 gallons/acre for a
total of 6,163,750 gallons of animal waste.

Application rate gallons/acre = = 143 Ib PAN/acre x 1,000 gal/5.8 Ib PAN
= 24,655 gallons/acre
The rate of 143 Ib PAN/acre results in 74 Ibs/acre of phosphorus being applied to the field.
Phosphorus application rate = 24,655 gallons/acre x 3 Ib P/1,000 gallons
= 74 Ib/acre
Liquid animal waste will be applied to the winter wheat on Field 1 at a rate of 1,379 gallons/acre for a
total of 344,750 gallons of animal waste.
Application rate gallons/acre 8 Ib PAN/acre x 1,000 gal/5.8 Ib PAN
1,379 gallons/acre

The rate of 8 Ib PAN/acre results in 4 Ibs/acre of phosphorus being applied to the field.
Phosphorus application rate 1,379 gallons/acre x 3 Ib P/1,000 gallons
4 Ib/acre
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Solid animal waste will be applied to the corn-silage on Field 2 at a rate of 29 tons/acre for a total of
3,625 tons of animal waste.

143 Ib PAN/acre'x 1ton/5 |Ib PAN
29 tons/acre

Application rate gallons/acre

The rate of 143 Ib PAN/acre results in 87 Ibs/acre of phosphorus being applied to the field.

29 tons/acre x 3.lb/ton
87 Ib/acre

Phosphorus application rate

Solid animal waste will be applied to the winter wheat on Field 2 at a rate of 1.6 tons/acre for a total of
200 tons of animal waste.

8 Ib PAN/acre x 1 ton/5 Ib PAN
1.6 ton/acre

Application rate gallons/acre

The rate of 8 Ib PAN/acre results in approximately 5 Ibs/acre of phosphorus being applied to the field.

1.6 tons/acre x 3 Ib/ton
4.8 Ibs/acre

Phosphorus application rate

The total amount of liquid animal waste applied to Field 1 over the course of the year is:

Liquid waste applied to the field = 6,163,750 + 344,750
= 6,508,500 gallons per year

The total amount of solid animal waste applied to Field 2 over the course of the year is:

3,625 + 200
3,825 tons

Solid waste applied to the field

Nearly all of the liquid wastes will be removed from the lagoon and applied to the fields over the course
of the'year. Approximately 65% of the solid animal waste will be applied to the fields over the course of
theyear. The excess 2,050 tons of solid waste will be sold to neighboring farms.
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Land Application Summary:
(For each application of animal manure and commercial fertilizer/biosolids, by field, provide the date of
application, the method of application, and the application rate. Also provide'the date of application
equipment calibration and the rainfall amounts 24 hours before and after each application.)

Field Crop Application Type Application Date Application Method Application Rate
Number (animal waste,
commercial N =
fertilizer, biosolids)
1 Corn-silage Commercial fertilizer April 15, 2000 Solids spreader 10 Ib/acre | O
(starter nitrogen)
1 Corn-silage Animal waste May 1, 2000 - Center Pivot Irrigation | 143 74 Ib/acre
June 1, 2000 System Ib/acre
1 Winter wheat Commercial fertilizer October 1, 2000 Solids spreader 10 0
(starter nitrogen) Ib/acre
1 Winter wheat Animal waste October 1,:2000 - Center Pivot Irrigation | 8 4
October 30,2000 System Ib/acre Ib/acre
2 Corn-silage Commercial fertilizer April 15, 2000 Solids spreader 10 Ib/acre | O
(starter nitrogen)
2 Corn-silage Animal waste May 1, 2000 Solids spreader 143 87 Ib/acre
Ib/acre
2 Winter wheat Commercial fertilizer October 1, 2000 Solids spreader 10 0
(starter nitrogen) Ib/acre
2 Winter wheat Animal waste October 30,2000 Solids spreader 8 Ib/acre 5 Ib/acre
Application Date Rainfall Amount 24 Hours Before Rainfall Amount 24 Hours After
Application Application
April 15, 2000 0 inches 0 inches

May 4, 2000 - June 1, 2000

Animal waste was applied every day
over the course of the month. Rainfall
for the month was 0.5 inches between
May 3 and May 7.

Animal waste was applied every day
over the course of the month. Rainfall
for the month was 0.5 inches between
May 3 and May 7.

October 1, 2000

0 inches

0 inches

October 1, 2000 - October 30, 2000

Animal waste was applied every day
over the course of the month. Rainfall
for the month was 1.2 inches between
October 15 and October 30.

Animal waste was applied every day
over the course of the month. Rainfall
for the month was 1.2 inches between
October 15 and October 30.
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Type of Application Equipment Calibration Date
Solid spreader April 14, 2000
Center Pivot Irrigation System April 30, 2000
Center Pivot Irrigation System September 30, 2000

Alternative Uses of Animal Wastes:

(Describe alternative uses of animal wastes, if applicable. If animal wastes are sold or given away to a
third party, provide the date that the animal waste was removed from the operation and the amount, by
weight, of the animal waste that was taken off site.)

Some solid animal waste is sold to local farmers for.use as a nutrient source.

Amount of Animal Waste Transported Off Site | Date Animal Waste was Transported Off Site

2,050 tons solid animal waste October 16, 2000
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APPENDIX A: DEFINITIONS AND ACRONYMS

[Most of these definitions were taken from the USDA Agricultural Waste Management Field Handbook.]

AFO
Aerobic
Aerobic bacteria

Ammonia nitrogen

Ammonia volatilization

Anaerobic
Anaerobic bacteria

Anaerobic digestion

Anaerobic lagoon

Animal waste

Bacteria

Bedrock

Best management
practices

Biochemical oxygen
demand (BOD)

CAFO

Animal feeding operation
Having or occurring in the presence of free oxygen.
Bacteria that require free elemental oxygen for their growth.

The nitrogen component of the gas (NH,) released by the
microbiological decay of plant and animal proteins, usually reported as
NH;N.

The loss of ammonia gas to the atmosphere.
The absence of molecular oxygen, or growing in the absence of oxygen.
Bacteria that do not require the presence of free or dissolved oxygen.

Conversion of organic matter in the absence of oxygen under controlled
conditions to such gases as methane and.carbon dioxide.

A unit to treat animal waste by predominantly anaerobic biological action
using anaerobic organisms, in the absence of oxygen, for the purpose of
reducing the strength of the waste.

The combination of all wastes generated and/or produced at an animal
feeding operation. This includes manure, silage leachate, process
wastewater, and process generated wastewater.

A group.of universally distributed, rigid, essentially unicellular
procaryotic. micro-organisms.

The solid rock that underlies the soil and other unconsolidated material
or that is exposed at the surface.

Activities, prohibitions, maintenance procedures, and other
management practices found to be the most effective and practicable
methods to prevent or reduce the discharge of pollutants to waters of the
United States. Best management practices include operating
procedures, and practices to control site runoff, spillage or leaks, sludge
or waste disposal, or drainage from raw material storage.

An indirect measure of the concentration of biodegradable substances
present in an aqueous solution. Determined by the amount of dissolved
oxygen required for the aerobic degradation of the organic matter at 20"

Concentrated animal feeding operation.
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Composting

Conservation practice

Cover crop

Crop rotation

Denitrification

ELGs

EPA

Effluent

Electrical conductivity

Erosion

Eutrophication

Evapotranspiration

Feedlot

Groundwater

Hydraulic conductivity
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A process of aerobic biological decomposition of organic material
characterized by elevated temperatures that, when complete, results in a
relatively stable product suitable for a variety of agricultural and
horticultural uses.

A specific structural, managerial, or cultural treatment of natural
resources commonly used to meet a specific need in planting and
carrying out soil and water conservation programs.

A close-growing crop, whose main purpose is to protect and improve the
soil and use excess nutrients or soil moisture during the absence of the
regular crop, or in the nonvegetated areasof orchards and vineyards.
A planned sequence of crops.

The chemical or biological reduction of nitrate (NO,) or nitrite (NO,) to
gaseous nitrogen, either as molecular nitrogen (N,) or as an oxide of
nitrogen (e.g., N,0)

Effluent limitations guidelines and standards.

The United States Environmental Protection Agency.

The liquid discharge from a waste treatment process.

Conductivity of electricity through water or an extract of soil.

The wearing away of the land surface by water, wind, ice, or other
geologic agents and by.such processes as gravitational creep.

A natural or artificial process of nutrient enrichment whereby a water
body becomes abundant in plant nutrients and low in oxygen content.

The loss of water from an area by evaporation from the soil or snow
cover and transpiration by plants.

A concentrated, confined animal or poultry growing operation for meat,
milk; or egg production, or stabling, in pens or houses wherein the
animals or poultry are fed at the place of confinement and crop or forage
growth or production is not sustained in the area of confinement.

Water filling all the unblocked pores of underlying material below the
water table.

The rate of flow of water in gallons per day through a cross section of

one square foot under a unit hydraulic gradient, at the prevailing
temperature (gpd/ft?).
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Hydrologic soil groups

Infiltration

Infiltration rate

Karst topography

Lagoon

Land application

Leaching

Liquid manure

Macronutrient

Manure

Micronutrient

Mineralization

NPDES

Nitrogen
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A classification system used by the Natural Resource Conservation
Service to group soils according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of soil bare of vegetation
to permit infiltration. The slope and the kind of plant cover are not
considered, but are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having a high infiltration
rate when thoroughly wet and having a low runoff potential. They are
mainly deep, well drained, and sandy or gravelly. Ingroup D, at the
other extreme, are soils having a very slow infiltration rate and thus a
high runoff potential. They have a claypan or clay layer at or near the
surface, have a permanent high water table, or are shallow over nearly
impervious bedrock or other/material.

The downward entry of water into thedmmediate surface of soil or other
material.

The rate at which water penetrates the surface of the soil at any given
instant, usually expressed in inches per hour. The rate can be limited by
the infiltration capacity of the soil or the rate at which water is applied at
the surface.

A type of topography that is formed in limestone, gypsum, and other
similar type rock by dissolution and is characterized by sinkholes, caves,
and rapid underground water movement.

A reservoir or pond built to contain materials such as water and animal
wastes until they.can be removed or decomposed either by aerobic or
anaerobic purposes.

Application of material such as animal waste to land for reuse of the
nutrients and organic matter for their fertilizer and soil conditioning
values.

The removal of soluble constituents, such as nitrates or chlorides, from
solls or other material by the movement of water.

A mixture of water and manure that behaves more like a liquid than a
solid, usually less than 10% solids.

A chemical element required, in relatively large amounts, for proper
plant growth (e.g, nitrogen).

The fecal and urinary excretions of livestock and poultry.

A chemical element required, in relatively small amounts, for proper
plant growth (e.g., magnesium).

The microbial conversion of an element from an organic to an inorganic
state.

National Pollutant Discharge Elimination System

A chemical element, commonly used in fertilizer as a nutrient, which is
also a component of animal wastes.
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Nitrogen fixation

No-till

Nonpoint source

Nutrients

Nutrient management

Nutrient management
specialist

Open lot

Organic matter

PNP

Pathogens

Percolation

Permeability

Permit nutrient plan

pH

Phosphorus
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The biological process by which elemental nitrogen is converted to
organic or available nitrogen.

A planting procedure that requires no tillage except that done by a
coulter in the immediate area of the crop row.

Entry of effluent into a water body in a diffuse manner so there is no
definite point of entry.

Elements required for plant or animal growth such as nitrogen,
phosphorus, or potassium.

Managing the amount, source, placement, form, and timing of the
application of nutrients and soil. amendments to ensure adequate soil
fertility for plant production and to minimize the potential for
environmental degradation, particularly water quality impairment.

A person who provides technical assistance for nutrient management
and has the appropriate certification.

Pens or similar confinement areas with dirt, concrete paved or hard
surfaces, wherein animals are substantially.or entirely exposed to the
outside environment, except where some protection is afforded by
windbreaks or small shed-type shade areas. “Open lot” is synonymous
with the terms “cowyard,” “dirt lot,” and “dry lot,” which are terms widely
used in the industry.

The organic fraction of the material such as soil exclusive of undecayed
plant and animal residue:

Permit nutrient plan.

Disease causing micro-organisms; generally associated with viruses or
bacteria (e.g., E coli).

The downward movement of water through soil.
The quality of the soil that enables water to move downward through the
profile. Permeability is generally measured as the number of inches per

hour that water moves downward through the saturated soil.

A documented record of how nutrients will be used for plant production
prepared for reference and use by the producer or landowner.

The negative logarithm of the hydrogen ion concentration. The pH scale
ranges from 0 to 14. Values below 7 are considered acidic and those
above are considered alkaline.

One of the primary nutrients required for the growth of plants.
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Point source

Process generated waste
water

Process waste water

Reduced tillage

Runoff

Sheet erosion

Slope

USDA

USGS

25-year, 24-hour storm event

Any discernible, confined and discrete conveyance, including but not
limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure,
container, rolling stock, concentrated animal feeding operation, or vessel
or other floating craft, from which pollutants are or may be discharged.
This term does not include agricultural stormwater discharges and return
flows from irrigated agriculture. (Section 502 of the Federal Water
Pollution Control Act, as amended)

Water directly or indirectly used with the operation‘of the CAFO for any
and all of the following: spillage 