


Animal Waste Management Systems

Example: Solid Application Records

Use Forms SLD-1 and SLD-2;

Jane Manurehauler maintains an 80-head dairy operation and utilizes a dry
stack waste storage system. She conducted a waste analysis of her dry
stack on May 2, 2005, and it showed that the material contained 6.4
pounds of PAN per ton of waste. She land-applies the manure to two
fields, these being:

Field 1: Corn — 12 acres
Field 2: Fescue Pasture — 27 acres

Her waste utilization plan shows that her anticipated yield for fescue
pasture is 4 tons of hay per acre, and she should apply 50 pounds of PAN
per ton of expected yield. She must reduce her application rate by 25
percent due to grazing. Therefore her PAN application rate is as follows:

Step 1: 4 tons fescue hay x 501bPAN = 200 1b PAN/acre
acre ton of hay

Step 2: Since the application rate for grazed land is 75 percent of the
application rate for hay:

2001b PAN x 0.75 =1501b PAN/acre
acre

Jane's Manure Solids and Sludge Application Field Record (SLD-1)
follows. Transfer the information for Field 2 onto Form SLD-2 and
complete the calculations to determine whether Jane has met her nitrogen
requirement for her grazed fescue pasture. She utilizes an 8-ton manure
spreader and surface-applies (broadcasts) the manure.
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Chapter 8: Safety—Type B

Accidents and injuries don’t just happen, they are caused. Behind every
accident is a chain of events that leads up to an unsafe act, unsafe
conditions, or a combination of both. Safety in the workplace should be
everyone’s concern. Communication between supervisors and employees
generates ideas and safety awareness that leads to accident prevention.
Safety programs, safety manuals, and safety meetings are essential in
providing the lines of communication that lead to a safe, accident-free
workplace.

Dangerous Gases

Five main gases are produced in livestock and poultry buildings and in
manure storage structures that can lead to dangerous, if not lethal,
situations. These gases are ammonia, carbon dioxide, carbon monoxide, | Describe the health
hydrogen sulfide, and methane. Table 8-1 gives some of their| effects of gases
characteristics. The density term “heavier than air” means these gases| associated with livestock
settle to the floor and are in the highest concentrations at that level. | buildings and manure
“Lighter than air” means these gases will concentrate near the ceiling. All | sforage.

are colorless.

Table 8-1. Characteristics and Effects of Gases Produced in Livestock
Buildings and Manure Storage Structures

Gas Odor Density  Health Effects

Ammonia (NHs) Pungent Lighter Irritation to eyes and nose.
thanair ~ Asphyxiating at high levels.

Carbon Dioxide (COz) None Heavier ~ Drowsiness, headache. Can be
thanair ~ asphyxiating.

Carbon Monoxide (CO) None Heavier = Headache, chest pains, potential for
thanair ~ problems with developing fetuses. Can
be asphyxiating.
Hydrogen Sulfide (H2S) Rotten-egqg  Heavier ~ TOXIC: Causes headache, dizziness,
smell thanair ~ nausea, unconsciousness, death.
Methane (CHa) None Lighter Headache, asphyxiating, explosive in
thanair 5% to 15% mixture of methane with
air.

North Carolina State University 8B-1
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Ammonia

Ammonia (NH3) is released from fresh manure and urine and during
anaerobic decomposition. Ammonia levels tend to be high in buildings
where manure is not regularly and thoroughly removed. Examples include
buildings with litter, solid floors, or scrapers where manure is spread over
the floor. Heated floors can increase ammonia release. Furthermore, when
pH levels are higher than 8.0, ammonia is more susceptible to being
released. Ammonia is very soluble in water, therefore liquid manure
systems tend to release less ammonia. Building ventilation also affects
ammonia levels in the air. Concentrations in ventilated hog buildings have
been measured as high as 35 ppm (slightly irritating to the eyes and nose)
and in unventilated buildings as high 176 ppm, which can produce
extreme discomfort.

Carbon Dioxide

The death of animals in closed confinement buildings following a
ventilation-equipment failure (such as a power failure) is due in part to
excessive carbon dioxide (CO;). Carbon dioxide is released by unvented
heaters, through livestock respiration, and by manure decomposition. In
fact, most of the gas in bubbles coming from stored manure or lagoons is
CO,. Vigorous agitation of stored manure can release a large amount of
carbon dioxide in a short time period.

Carbon Monoxide

Carbon monoxide (CO) can cause workers to develop headaches and
experience chest pain. Pregnant women should be aware of the potential
health hazard this gas poses to a developing fetus. Carbon monoxide is
rare in confinement buildings, but it can accumulate in areas with poor
ventilation, such as swine farrowing rooms and nursery buildings.
Evidence of carbon monoxide overexposure among livestock may first
appear as aborted litters and stillbirth. The main sources of CO are heaters
(LP-fired, radiant brooder, or space heaters).

North Carolina Cooperative Extension Service
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Hydrogen Sulfide

Hydrogen sulfide (H,S) is the most toxic gas generated from the storage of
liquid manure. Exposure to 200 ppm for an hour can cause headaches and
dizziness; 500 ppm for 30 minutes can cause severe headaches, nausea,
excitement, or insomnia. High concentrations of 800 to 1,000 ppm can
cause immediate unconsciousness and death through respiratory paralysis
unless the victim is moved to fresh air and artificial respiration is applied
immediately. Be aware—even the characteristic rotten-egg smell of
hydrogen sulfide does not give adequate warning. The sense of smell is
rapidly fatigued by the gas, and high concentrations do not produce a
proportionately higher odor intensity. Also note that dangerous
concentrations can be released by agitation of stored liquid manure.
Concentrations reaching 200 to 300 ppm have been reported in buildings a
few minutes after pumping of waste from a storage pit has begun, and
levels can be as high as 800 ppm during vigorous agitation.

Methane

Methane (CH4) is a product of manure decomposition under strict
anaerobic conditions, such as those found in an anaerobic or biogas
digester. It is insoluble in water, lighter than air, and will accumulate in
stagnant air corners in the top of enclosed pits or buildings. Methane is not
toxic, but at high concentrations it may cause an asphyxiating
environment. Methane concentrations in confinement housing is normally
well below the levels that may be explosive (Table 8-1). However,
explosions attributed to methane have occurred around manure storage pits.

First Aid for Victims of Manure-Gas Asphyxiation

1. Do not attempt to rescue a victim from a hazardous gas situation
unless you are protected with a supplied air-breathing apparatus.

2. Have someone telephone for an emergency medical (rescue)
squad, informing them there is a “victim of toxic gas

asphyxiation.”

3. If the victim is free from the immediate area of danger and there is
no personal threat to life, check for breathing (with the victim on

North Carolina State University

Describe the steps for
first aid to victims of

asphyxiation.

8B-3



8B-4

Chapter 8: Safety—Type B

his/her back). If there is no breathing, give four quick breaths and
check for a pulse.

o If there is a pulse, continue mouth-to-mouth breathing
every 5 seconds (12 per minute).

o If there is no pulse, start CPR (cardio-pulmonary
resuscitation) immediately.

Training courses for rescue breathing and CPR are available through local
Red Cross and Cooperative Extension Service centers. These courses
provide the training and practice necessary to perform CPR.

Effect of Air Quality on Human Health

Health problems associated with poor air quality include coughing,
phlegm production, wheezing, chest tightness, headaches, shortness of
breath, eye irritation, sneezing, runny nose, and nasal congestion.
Problems are usually greater the more time a worker spends in the
presence of the contaminant and the greater the concentrations of airborne
contaminants. In addition, some people are more susceptible than others.

Health problems may be chronic (lasting a long time) or acute (severe but
short term). Since chronic and acute problems can be mistaken for other
health problems, such as the flu or allergies, the work environment is often
overlooked as a cause of the symptoms and precautions are therefore not
taken. Table 8-2 lists some symptoms swine facility workers in lowa have
experienced as the result of poor air quality in the swine houses.

Table 8-2. Health Symptoms of lowa Swine
Facility Workers

Symptom Prevalence (percent)
Cough 67
Sputum or phlegm 56
Scratchy throat 54
Runny nose 45
Burning or watery eyes 39
Headaches 37
Chest tightness 36
Shortness of breath 30
Wheezing 27

North Carolina Cooperative Extension Service
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Safety Precautions with Manure Storage

You should consider safety when constructing, operating, and managing | Explain the safety
animal waste management systems. The following major safety points| precautions for manure
should be considered when installing and operating manure equipment, | storage.

structures, or systems:

1. Do not enter a manure storage pit or any kind of tank unless
following safe, proven procedures for entering a confined space.

2. When agitating a manure storage structure, always have at least one
additional person available to seek help if trouble occurs.

3. Properly designed and operated ventilation systems can reduce the
concentration of gases within the building, thereby improving
animal performance and minimizing health problems of workers.

4. For earthen storage ponds and lagoons, erect signs: “Danger—
Manure Storage.” Additional precautions include a minimum of one
lifesaving station equipped with a reaching pole and a ring buoy on
a line.

5. Get help before attempting to rescue livestock that have fallen into
a manure storage structure.

6. Permanent ladders on the outside of above-ground tanks should
have locked entry guards or the ladder should not be able to be
reached from the ground.

7. Never leave a ladder standing against an above-ground tank or grain
bin.

8.  All push-off platforms need a barrier strong enough to stop a slow-
moving tractor.

9. If manure storage is outside the livestock building, use a water trap
or other device to prevent gases from the storage structure from
entering the building.

10. Don’t smoke, weld, or use an open flame in confined, poorly
ventilated areas where methane can accumulate. Electric motors,
fixtures, and wiring near manure storage structures should be kept
in good condition to prevent a spark from igniting methane.

Vehicle Safety

Only employees with a current, valid N.C. driver’s license should drive
vehicles. In the case of specialized vehicles, only trained operators should

North Carolina State University 8B-5
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operate the vehicles. The driver of the vehicle should inspect the vehicle
prior to operating it.

General Vehicle Operation

1.

All vehicles should be operated within the legal speed limit at all
times or at a lower speed where conditions warrant.

2. Vehicles should not be used to transport unauthorized personnel.

3. The driver should be familiar with the capacity and required
clearances for safe use of the vehicle.

4. Objects or persons being transported should be located so that they
do not obstruct the driver’s view.

5. Always know the proper operating procedures for each piece of
equipment used.

Tractor Safety

Tractors are a major source of injury at farms. A number of basic safety
recommendations are important:

1.

e

=

10.
11.
12.
13.

14.

Wear a seat belt at all times.

Drive the tractor with care and at safe speeds when operating over
rough ground, crossing ditches or slopes, and turning corners.

Use the handhold and step plates when getting on and off the
tractor to prevent falls.

Do not park the tractor on a steep slope.

Shut off the engine and apply the parking brake before getting off
the tractor.

Never approach a tractor when it is operating.

Stop engine to fill fuel tank.

Do not operate equipment with PTO (power take-off) guard
missing.

Do not drive straight up and down inclines.

Lower all lifts to ground when parked.

No passengers allowed.

Ensure you can see what is in front of you.

If you suspect a problem with the tractor, shut off the engine
immediately.

When using a front end loader, travel at a safe speed, and always
keep the load as close to the ground as possible.

North Carolina Cooperative Extension Service
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15. When hooking equipment, do not straddle hitch/draw bar, etc.,
when guiding the driver back.

16.  Never get off a tractor with the PTO running.

17.  Never mow unclean or unleveled ground.

18.  Equip all tractors with a rollover protection system (ROPS).

19.  Hitch only to the drawbar and hitch points recommended by the
manufacturer.

20. Never operate a tractor or other farm vehicle that you are not
familiar with. Have an experienced person show you how to
operate the vehicle and all its controls.

Equipment

All employees shall be instructed in the proper use and maintenance of
any farm equipment, machinery, or mobile equipment that they may be
required or expected to utilize in the performance of their duties.

Yard Maintenance Equipment

All yard maintenance equipment (i.e. mowers, trimmers) should be
maintained in good operating condition. Keep blades sharp and equipment
greased. Watch for equipment wear, which could result in possible injury
to an operator and other personnel. Never leave a running mower
unattended. Always wear safety goggles, hearing protection, and proper
footwear when operating this equipment.

Power Take-Off and Machine Guards

1. Refer to the safety section of owner’s manual.
Stay clear of rear of vehicle during operation.
3. Do not wear loose fitting clothing, scarves, or jewelry that could get
caught in the PTO.
4. Tie back long hair.
Machine guards are used to keep people and machines separated. Any
time a machine has moving parts, such as augers, spinning shafts, rotating
blades, etc., those parts need to be protected to keep hands, feet, clothing,
or anything else that could result in bodily injury from becoming trapped
in them.

North Carolina State University
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The best method is to have a guard that encloses or covers the moving part
so that entanglement is impossible. Guards of this type include covers
such as those on “V” belts or the PTO guard on a tractor or PTO shafts on
mower decks. These guards should be checked periodically for tightness
or missing bolts. If the guard is damaged, it should be replaced before
operating the equipment again.

Hydraulic Systems

1. Do not open pressurized lines. Hydraulic fluid can cause severe burns,
eye injury, or skin irritation.

2. Search for leaks in the line using a piece of cardboard or wood, not
your hands.

3. If anyone is injured by hydraulic fluid, administer first aid, then
contact a physician.

4. Stay clear of leaky hydraulic lines.

5. Have system repaired by a knowledgeable technician.

Electrical Safety

All employees must lockout/tagout (LOTO) any piece of equipment they
are working on where the unexpected energization, startup, or release of
stored energy could occur. In case of electrocution, turn off power to the
electrical source or use an insulated implement, such as a piece of wood,
to separate the victim from the source. Do not attempt to pull a victim
away from the electrical source with your bare hands.

The LOTO procedure is used to prevent injury from machines and tools
with moving parts. It requires that all moving parts have the energy source
that powers the tool or equipment to be at “zero energy state.” What this
means is that the energy source that powers or makes the tool or machine
operate must be disconnected or de-energized. With electrical equipment,
unplug the machine, shut off the switch, or trip the breaker in the electrical
panel. Air-driven tools would be disconnected at the air source.
Hydraulically operated equipment must have the wvalves or lines
“blocked.” In other words, any energy source to operate or run a piece of
equipment or tool must be effectively shut off or disconnected.

North Carolina Cooperative Extension Service



Animal Waste Management Systems

The term LOTO (lockout/tagout) comes from the practice of placing locks
on the lever or handle that controls the energy to industrial tools and
equipment once the handle is in the off position. This is the preferred
method of insuring that power cannot be accidentally turned back on while
the item is being repaired or serviced. In cases where the energy source
cannot be locked in the off position, a tag must be placed by the switch or
control where the power is turned off to let anyone know that the power is
turned off for the purpose of maintenance or service. The tag is used only
when the energy source can’t be locked out and usually has words such as:
“DO NOT TURN ON” or “DO NOT OPERATE.” Tags and/or locks used
for de-energizing equipment or tools may be removed only by the person
who applied them.

Another point to remember is that some pieces of equipment may be
operated or driven by more than one energy source. For example, an auger
motor, which is electrically operated, also has a “mechanical spring”
inside the housing, which must be de-energized by clamping the spring
before removing the motor cover. To be safe, only employees who have
the knowledge and training required to perform the maintenance or service
should be assigned the task of working on a piece of equipment or using a
tool. If in doubt...ASK YOUR MANAGER OR SUPERVISOR FOR
ASSISTANCE.

LOTO procedure:

1. Turn breaker to the “off” position.

2. Place lockout device over breaker and screw down tightly to
switch.

3. Place lock on hole closest to the breaker switch. Place all keys in
pocket of person performing maintenance work.

4. Tag lockout device with name and date.

5. Second person needing to lockout on same breaker must place lock
in second hole and tag also. Remember to place keys in pocket of
person performing maintenance.

6. Both persons performing maintenance on system must wait until
both are complete to energize system.

North Carolina State University
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Lagoon Safety

Working safely on or around lagoons and waste storage ponds is the
responsibility of each employee. No one should be permitted near a
lagoon if they cannot swim. All persons who are on a lagoon in a boat
should have on personal flotation devices (PFD or lifejacket) of the proper
type. In addition, an individual should be on the bank to call for assistance
if there is trouble in the boat. All lagoons should have a throw buoy
available at a key place where employees are typically working around the
lagoon, such as irrigation pumps, recycle pumps, and level markers.

Where vehicle traffic has potential to come near lagoons, warning signs
should be posted and physical barriers erected to keep farm vehicles and
tractors from going into the lagoon. Lagoons and storage ponds are also
sources of manure odors. Although rarely are the fumes as concentrated as
in the confinement houses, they can occasionally be strong and
unpleasant. Individuals with asthma or other breathing difficulty should
avoid working close to a lagoon. Lagoon banks must be maintained, so
follow precautions mentioned above for tractors and mowers on sloping
sites.

Heat Injury Prevention

There are several things that can be done to reduce the risk of injury to
employees while working in hot conditions. Below are some helpful hints
for scheduling tasks during hot days.

1. Try to schedule tasks so that the most difficult and physically
demanding ones can be completed in the early morning or late
afternoon hours when temperatures are lower.

2. Keep fluids available to all employees and make sure that the
employees understand the need for drinking frequently. If you wait
until you “feel thirsty” before drinking, you have probably waited
too long. Dehydration begins before the body feels thirsty in hot
conditions. Drinking on regular intervals is the best way to prevent
dehydration.

3. Take more frequent breaks, especially during the hottest parts of
the day.

North Carolina Cooperative Extension Service
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4. Learn the symptoms of different heat injuries, and keep a close

watch on your fellow employees for signs of any of these.

Disorders associated with heat injury are listed in Table 8-3.

Table 8-3. Heat Index / Heat Disorders

Heat Possible heat disorders for people in higher risk

Index groups

130°F or . . : :

higher Heatstroke/sunstroke highly likely with continued
exposure.

o Sunstroke, heat cramps or heat exhaustion likely, and

105° - - .

130°F heat:f,troke po_ssmle with prolonged exposure and/or
physical activity.

90° - Sunstroke, heat cramps and heat exhaustion possible

105°F with prolonged exposure and/or physical activity.

o o Fatigue possible with prolonged exposure and/or physical

80° - 90°F .2

activity.

Personal Protective Equipment

Employees should use the appropriate personal protective equipment
(PPE), or protective devices, provided for their work. Before starting
work, these items should be inspected by the employee to ensure they are

in safe operating condition. These items include, but are not limited to:

1. Hard hats to be worn when appropriate.

2. Hearing protection to be used, as needed, to reduce noise levels
when working around generators and heavy equipment or when

mowing and weed-eating.

3. Face shield or eye protection to be worn when operating shop
tools, mowers, and Weed Eaters and when working around
chemicals. Rain suits may also be needed when performing duties

with chemicals.

4. Safety belts/seat belts to be worn at all times in vehicles.

North Carolina State University
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Approved welding goggles or helmets and gloves to be worn while
welding, cutting, or both. Clothing should be fastened around the
neck, wrists, and ankles.

Appropriate footwear, including steel-toed boots, to be worn where
needed.

Lifting and Carrying

Everyone should observe the following guidelines to avoid possible injury
when lifting and carrying objects:

1.

Set your feet far enough apart to provide good balance and
stability (approximately the width of your shoulders).

Get as close to the load as practical, bending your legs at the
knees, and bending at the hips to keep your back as straight as
possible.

Straighten your legs to lift the object, and at the same time bring
your back to a vertical position.

When lifting an object with another person, be sure that both
individuals lift at the same time and set the load down together.

Do not carry loads above people. Do not hoist, lower, or move any
person with a crane by allowing them to stand on the hook or by

any nonapproved method.

Do not stand under a suspended load or boom unless the nature of
the work requires it.

North Carolina Cooperative Extension Service
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Personal Hygiene

Wastewater contains pathogens (disease-causing organisms). Hence, good
personal hygiene is very important.

1.

Keep your hands away from your nose, mouth, eyes, and ears to
avoid ingestion of wastewater.

Nonpermeable gloves should be worn when handling any
equipment covered with wastewater or residuals.

Special care (e.g., protective, waterproof dressing) should be taken
to keep any area of broken skin covered to avoid possible
infection. If a worker suffers an injury that results in an open
wound or laceration, he/she should be given a tetanus booster.

Wash hands thoroughly with soap before smoking, eating, or
drinking or after work.

Work clothing should be changed and laundered daily.

If contact with wastewater does occur, wash the area thoroughly
with clean water and soap. Sponge any cuts with an antiseptic
solution and cover with a clean, dry gauze dressing and waterproof
adhesive.

Immunization

Each facility may want to consult a physician or the local health
department to determine the need for immunizations for employees
working at the site. Adult tetanus and diphtheria inoculations should be
given routinely every 10 years, or at shorter intervals when injury occurs.

North Carolina State University
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Responsibilities of the Site Supervisor

The following should be the responsibility of the site supervisor:

1.

Establish and supervise an accident prevention program and a
training program that is designed to improve the skills and
competency in the field of occupational safety and health for all
employees.

Conduct preliminary investigations to determine the cause of any
accident that results in injury. The results of this investigation

should be documented for reference.

Establish and maintain a system for maintaining records of
occupational injuries and illnesses.

Provide new employees with a safety orientation on the special
hazards and precautions of any new job.

Conduct job briefings with employees before starting any job to
acquaint them with unfamiliar procedures.

Issue necessary safety equipment and manuals.

Conduct periodic group safety meetings and audits with all
employees.

Conduct monthly safety audits on the farm.

The Safety Program should include:

1.

Procedures for reporting injuries, unsafe conditions, or unsafe
practices

Use and care of personal protective equipment
Proper actions to be taken in the event of emergencies

Identification of hazardous gases, chemicals, or materials
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5. Instructions on safe use of hazardous gases, chemicals, or materials
and emergency procedures to follow when there is exposure to
these hazards

CPR and First Aid Training

A person should be available at all times with first aid training in: List the topics that first
aid training should
e Bleeding control and bandaging include.

e  Artificial respiration, including mouth-to-mouth resuscitation
e CPR

e Poisons

e  Shock, unconsciousness, stroke

e Bumns

e  Sunstroke, heat exhaustion

e  Frostbite, hypothermia

e  Strains, sprains, hernia

e  Fractures, dislocations

e Bites, stings

e  Transportation of the injured

e  Specific health hazards likely to be encountered by co-workers

Adequate, readily available first aid kits and supplies should be available
on site. Emergency telephone numbers must be posted by telephones.

Suitable facilities for quick drenching or flushing of the eyes and body
should be provided in areas where the eyes or body of any person may be
exposed to injurious chemicals and materials.
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Responsibilities of the Employer
(Safe Place Standards)

The following are the responsibility of the employer:

1.

The employer should furnish to each of his employees a workplace
free from recognized hazards that may cause serious injury or
death.

The employer should furnish and use safety devices, personal
protective equipment, and practices that are reasonably adequate to
render the employee workplace safe. The employer should do
everything reasonably necessary to protect the life and safety of
employees.

No employer should require an employee to be in any workplace
that is not safe.

Responsibilities of the Employee

The following are the responsibility of the employee:

1.

Each employee should keep himself/herself informed of the safety
requirements of the appropriate sections of this manual and any
other safety manual provided by the employer and apply it to
his/her work.

Each employee should perform his/her duties so as to provide safety
to himself/herself and other employees.

An employee should request instruction where needed from the site
supervisor if there is a question as to the safe performance of an

assigned task.

Each employee should wear clothing that is suitable for the job
performed.
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5. Each employee is responsible for reporting to the site supervisor
any unsafe condition, acts, or hazards.

6. Each employee should wear appropriate personal protective
equipment.

Working in a Confined Space

A confined space is defined as a space that has limited means of entry and
exit, has an adequate size and configuration for employee entry, and is not
designed for continuous worker occupancy. Pits, lift stations, and feed
tanks can all classify as confined spaces. The tanks designed for storage,
transport, and application of wastes are classified as confined spaces and
fall under the jurisdiction of the North Carolina Department of Labor,
which is the agency that enforces the Occupational Safety and Health Act
(OSHA). Under OSHA regulations, there are certain confined spaces that
require a permit for entry. A permit-required confined space is defined
as a confined space that has one or more of the following characteristics:

1. It contains or has the potential to contain a hazardous atmosphere
2. It contains a material that has the potential for engulfing a worker
3. Itis configured in a way that could trap or asphyxiate an occupant
4. It contains any other recognized serious safety or health hazard

If a facility has permit-required confined spaces, to be in compliance with
OSHA regulations, a written confined space entry program must be
developed and implemented. Enclosed facilities that are used to handle
wastewater or wastewater solids, such as the tanks and/or tanker trucks,
would fall under the permit-required confined space regulations. Do not
enter a permit-required confined space without proper training, equipment,
and support personnel. (The confined space regulations can be found in
the Code of Federal Regulations 29 CFR 1910.147.)

North Carolina State University
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When working in a space that does not require a confined space permit,
the following safety actions must be taken:

1. Always assign a standby person to remain outside the confined
space. It is the standby person’s responsibility to be in constant
contact (visually, verbally, or both) with the workers inside the
confined space as long as anyone is in the space.

2. Wear ear protection, as needed. Noise within a confined space can be
amplified because of the design and acoustic properties of the space.

3. Use only an air-supplying respirator, such as a self-contained
breathing apparatus (SCBA) or a supplied-air respirator with an
auxiliary escape-only SCBA in confined spaces where there is
insufficient oxygen.

Fire Prevention and Protection

It is important to be fire conscious. Employees should be knowledgeable
of fire conditions at a job site and operate accordingly. Poor site
maintenance, worn or defective electrical systems, and welding and
cutting may contribute to dangerous situations. The following precautions
should be observed:

1. Do not smoke near equipment or fuel trailers. No open flame should
be allowed near wastewater storage tanks. Combustible gases can
accumulate and, when vented to the surrounding area, may become
explosive.

2. Do not tamper with or remove fire-fighting equipment from
designated locations for purposes other than fire-fighting or rescue
operations. Access to fire equipment should not be hindered. If fire
extinguishers are used, they should be promptly recharged. Inspect fire
extinguishers monthly to be sure they are in good operating condition.

A basic fire emergency plan should be developed. It includes:

1. Having all employees knowing that the first step is to call 911. Be sure
they know the address of the job site.

2. Know the locations of all fire extinguishers.

North Carolina Cooperative Extension Service



Animal Waste Management Systems

3. Know exit points from all buildings and always keep them unblocked
and unlocked.

4. Have an assembly point for all employees.

Fire extinguishers should be inspected annually. If discharged, they must be
refilled and inspected or discarded. At least one portable fire extinguisher
must be located not less than 10 feet, nor more than 25 feet, from any
flammable material. All employees must be trained in the location and
operation of portable fire extinguishers.

Review Questions

1. List some gases that may cause concern at an animal operation,
and give some methods to minimize risk and exposure to these
gases.

2. Name some system components at an animal operation where
safety checks are necessary.

3. What are the major safety roles of the site owner, manager, and
employee?

4. What is a confined space?

North Carolina State University 8B-19



Chapter 9: Emergencies and
Catastrophes—Type B

When emergencies and catastrophes involving the waste management
system occur, owners and operators must be prepared to respond. A well-
coordinated, timely response can minimize adverse impacts on public
health and the environment. A poor response can lead to personal injuries,
economic losses, negative public reaction, increased scrutiny by
regulatory agencies, and an increased likelihood of enforcement or
disciplinary action.

This chapter covers protocols and procedures for handling emergencies
and catastrophes involving the waste management system. These events
fall into two general categories: 1) those related to spills or discharges of
animal waste; and 2) those related to massive or catastrophic animal
mortality disposal.

Animal Waste Related Emergencies

Animal waste related emergencies are often the result of human error and
equipment failure, such as overapplication of waste, application to
saturated, frozen, or snow-covered fields, breaks in pipes or other failures
of distribution equipment, and failure of lagoons or other storage
structures. Natural catastrophes, such as heavy rainfall, flooding, and
hurricanes, can also contribute to these emergencies.

The primary goal of this training has been to prepare you to operate an
animal waste management system as a nondischarge system. As
emphasized throughout this training, discharges of animal waste are
prohibited. The Division of Water Quality does not and will not condone
any discharge of waste from an animal operation to the surface waters as
part of the CAWMP, or the land application of waste at levels above that
specified by or in violation of the CAWMP. However, owners and
operators must be prepared to handle animal waste related emergencies,
whether imminent or in progress.

North Carolina State University
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Imminent Emergencies: Lagoons
with High Freeboard

Natural catastrophes such as hurricanes, heavy rainfall, and flooding can
cause lagoon levels to be higher than that required for structural stability.
Structural stability is lost when the lagoon level exceeds the 25-year, 24-
hour storm storage level of the lagoon (Figure 9-1).

In this situation, a discharge or spill has not yet occurred. If ignored,

however, this emergency will probably result in a spill or leak within a
short time.

Surface Water Diversion Terrace
Around Outer Perimeter of Lagoon
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Figure 9-1. Schematic of an anaerobic waste treatment lagoon
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Plan of Action for High Freeboard - Five Day Drawdown

When facilities are identified with waste in their lagoon(s) above the level
required to be maintained for structural stability, the owner is required to
submit a plan of action within 24 hours to lower and maintain the lagoon
level at a point below that needed for both structural stability and the 25-
year, 24-hour rainfall event.

The owner should consider pump-and-haul to another facility that can
adequately manage the waste in accordance with its CAWMP as part of
their plan.

If the owner’s plan cannot adequately demonstrate the ability to reduce the
lagoon level below that required for structural stability within 5 calendar
days without the removal of animals from the facility, then immediate
removal of animals must be a component of this plan.

The number of animals removed must be to a level at which the owner can
adequately demonstrate the ability to manage the lagoon level needed for
both structural stability and the 25-year, 24-hour storm event.

Plan of Action for High Freeboard - 30-Day Drawdown

When facilities are identified with waste in their lagoon(s) below the level
required to be maintained for structural stability, but not adequate to also
retain the 25-year, 24-hour rainfall event, the producer will be required to
submit a plan of action within 48 hours to lower and maintain the lagoon
level to a point below that needed for both structural stability and the 25-
year, 24-hour rainfall event.

The producer should consider pump-and-haul to another facility that can
adequately manage the waste in accordance with its CAWMP as part of
this plan.

If the producer’s plan cannot adequately demonstrate the ability to reduce
the lagoon level below that required for both structural stability and the
25-year, 24-hour rainfall event within 30 days (or before the lagoon level
is projected to rise above the level required for structural stability if less
than 30 days) without the removal of animals from the facilities, then
removal of animals must be a component of this plan.

North Carolina State University
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The number of animals removed must be to a level at which the producer
can adequately demonstrate the ability to manage the lagoon level below
the level needed for both structural stability and the 25-year, 24-hour
storm event.

Forms Required

When completing a Plan of Action for High Freeboard, an owner must use
the following forms developed and made available by DWQ:
e Plan of Action for High Freeboard at Animal Facilities Cover Page
(POA Cover Page) and
e Plan of Action for High Freeboard at Animal Facilities — Five (5)
Day Draw Down Period (POA 5 day) or
e Plan of Action for High Freeboard at Animal Facilities — Thirty
(30) Day Draw Down Period (POA 30 days).

Copies of these forms are provided in Appendix G.

Owners may need to consult a certified technical specialist for assistance
when completing the forms, which require the following information:
e Lagoon design information, including:
o Top of dike surface area
o Designed 25-year, 24-hour storm storage and structural
freeboard
o Lagoon storage volumes
e Volume of wash water
e Excess rainfall over evaporation
e Current lagoon liquid level according to lagoon marker
e Current herd population
e Current waste analysis report
e Certified Animal Waste Management Plan
e [Irrigation records

The Plan of Action must be submitted to the appropriate DWQ Regional
Office, within the time frames stipulated above. If an owner does not
provide a plan demonstrating his/her ability to manage the lagoon level in
the time periods outlined above, DWQ will proceed to court to ask for a
mandate that the appropriate actions be taken.
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Emergencies in Progress: Spills and Discharges

If animal waste from your operation is leaking, overflowing, or running
off the site, a spill or discharge of animal waste is in progress and you
must take immediate action. You must NOT wait until wastes reach
surface waters or leave your property to consider that you have a problem.
You must make every effort to ensure that this does not happen by
immediately implementing the waste management system’s emergency
action plan.

As we learned in Chapter 3, an emergency action plan is a required
component of the Certified Animal Waste Management Plan. Using the
resource lists in Appendix D, you must develop an emergency action plan
specific to your waste management system.

Emergency Action Plans

Emergency action plans must follow this format (see an example in
Appendix G):
e Stop the release of wastes
e Assess the extent of the spill and note any obvious damages
e Contact the appropriate agencies
e Implement procedures to rectify the damage and repair the waste
management system

1. Stop the release of wastes. Depending on the situation, this may or
may not be possible. Suggested responses to several possible
problems are listed below.

a. Lagoon overflow—possible solutions are:
1) Add soil to berm to increase elevation of dam.
2) Pump wastes to fields at an acceptable rate.
3) Stop all flows to the lagoon immediately.
4) Call a pumping contractor.
5) Make sure no surface water is entering storage structure.

b. Runoff from waste application field—actions include:
1) Immediately stop waste application.
2) Create a temporary diversion to contain the waste.
3) Incorporate waste in the fields to reduce runoff.

North Carolina State University
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4) Evaluate and eliminate the reason(s) for the runoff.
5) Evaluate the application rates for the fields where runoff
occurred.

c. Leakage from the waste pipes and sprinklers—actions include:
1) Stop recycle (flushing system) pump.
2) Stop irrigation pump.
3) Close valves to eliminate further damage.
4) Repair all leaks before restarting pumps.

d. Leakage from base or sidewall of lagoon or earthen storage
structure (often this is seepage rather than flowing leaks)—
actions include:

1) Dig a small sump or ditch away from the embankment to
catch all seepage, put in a submersible pump, and pump
seepage back to lagoon.

2) If burrowing animals are creating holes, trap or remove the
animals and fill holes, compacting with clay type soil.

3) Have a professional evaluate the condition of the sidewalls
and lagoon bottom as soon as possible.

2. Assess the extent of the spill and note any obvious damages.

a. Did the waste reach any surface waters? If so, how much?
Approximately how much was released and for what duration?

c. Did any damage occur, such as employee injury, fish kills, or
property damage?

d. Did the spill leave the property?

e. Does the spill have the potential to reach surface waters?

f. Could a future rain event cause the spill to reach surface
waters?

g. Are potable water wells in danger (either on or off the
property)?

h. How much of the spill reached surface waters?
3. Contact appropriate agencies.
a. During normal business hours, call your DWQ regional office;
after hours, call this emergency number: 1-800-858-0368. Your

phone call should include:
1) Your name, facility, telephone number
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2) Details of the incident from item #2 above
3) Exact location of the facility
4) Location or direction of movement of the spill
5) Weather and wind conditions
6) Corrective measures taken
7) Seriousness of the situation

b. If the spill leaves the property or enters surface waters, call
local EMS.

c. Instruct EMS to contact local Health Department.

d. Contact CES, local SWCD office, and local NRCS office for
advice/technical assistance.

e. If none of the above works, call 911 or the Sheriff’s
Department and explain your problem to them. Ask them to
contact the agencies as listed above.

4. Implement procedures as advised by DWQ and technical
assistance agencies to rectify the damage, repair the system, and
assess the waste management system to prevent another release.

The emergency action plan must also include provisions for emergency
spreading or transfer of waste from all waste storage structures in the
system. This may include emergency pumping or spreading (to prevent
overtopping of a storage structure) during periods when the soil or crop
conditions are not conducive to normal spreading or application.

You must contact DWQ for guidance and authorization to land-apply
waste in this situation. You should consider which fields are best able to
handle the waste if you must choose another location for application,
consider the limitations that may be involved with the transfer of waste to
that site, and evaluate the application considerations at that location.

The emergency action plan must be available and understood by all
employees at the facility, as accidents, leaks, and breaks can happen at any
time. The main points of the plan (order of action) along with the relevant
phone numbers must be posted by all telephones at the site. A copy must
also be available in remote locations or vehicles if the land application
sites are not close to the facility office.

It is the responsibility of the owner or manager of the operation to ensure

that all employees understand the circumstances that constitute an
imminent danger to the environment or health and safety of workers and
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neighbors. Employees must be able to respond to such emergencies and
notify the appropriate agencies of conditions at the facility.

Notice of Discharge of Animal Waste

Owners of animal facilities, as well as municipal and industrial facilities,
are required by law to notify the news media in the event of discharges
and spills.

1. In the event of a discharge of 1,000 gallons or more of animal
waste that reaches surface waters of the state, the owner or
operator must:

a. Issue a press release to all print and electronic media that
provide general coverage in the county where the discharge
occurred, setting out the details of the discharge

b. Issue the press release within 48 hours of determining that
the discharge reached the surface waters

c. Retain a copy of the press release and a list of the news
media to which it was distributed for at least one year after
the discharge

d. Provide a copy of the press release and the list of the news
media to which it was distributed to any person upon
request

2. In the event of a discharge of 15,000 gallons or more of animal
waste that reaches surface waters of the state, the owner or
operator must:

a. Publish a notice of the discharge in a newspaper having
general circulation in the county in which the discharge
occurred, and in each county downstream from the point of
discharge that is significantly affected by the discharge (the
Secretary of the Department of Environment and Natural
Resources will determine, at the Secretary’s sole discretion,
which counties are significantly affected by the discharge
and shall approve the form and content of the notice and
the newspapers in which the notice is to be published)

b. Publish the notice, which must be captioned “NOTICE OF
DISCHARGE OF ANIMAL WASTE,” within 10 days
after the Secretary has determined the counties that are
significantly affected by the discharge and approved the
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form and content of the notice and the newspapers in which
the notice is to be published

c. File a copy of the notice and proof of the publication with
the Department of Environment and Natural Resources
within 30 days of the discharge

d. Issue a press release as described above, in addition to
publishing the notice of discharge

An example of a notice of discharge is included in Appendix G.

Mandatory Reporting by Government Employees

Senate Bill 1217 states that certain violations are immediately reportable : I
.. . ) i ) Describe the violations
to the Division of Water Quality. The reporting requirement apphes j[o any | shat require mandatory
employee of a state agency or a unit of local government and is not limited |  yeporting by government
to technical specialists who perform operations reviews. The bill requires | ggencies.
any state or local government employee who is “lawfully on the premises
and engaged in activities relating to the animal operation” to immediately
report the following violations:

1. Any direct discharge of animal waste into waters of the state.

Any deterioration or leak in a lagoon system that poses an
immediate threat to the environment.

3. Failure to maintain adequate storage capacity in a lagoon that
poses an immediate threat to public health or the environment.

4. Overspraying animal waste either in excess of the limits set out in
the animal waste management plan or where runoff enters waters
of the state.

5. Any discharge that bypasses a treatment or collection system.

Reports of the violations are to be made to the owner or operator of the
animal operation and the DWQ regional office. Employees of federal
agencies are encouraged, but not required, to make immediate reports of
violations.

Animal Mortality-Related Emergencies

As discussed in Chapter 3, proper animal mortality disposal is a part of an
animal operation’s routine management responsibilities and is a
requirement of the CAWMP. Disease and natural disasters like flooding,
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hurricanes, and tornadoes, however, can result in massive animal loss in a
very short period of time. Routine methods of dead animal disposal are
usually not sufficient for handling large numbers of dead animals.

Proper disposal of dead animals during an emergency or catastrophic
event will prevent potential public health problems resulting from large
numbers of dead and decaying animals, including the spread of harmful
pathogens, groundwater and surface water contamination, and pest
control.

The N.C. Department of Agriculture and Consumer Services Veterinary
Division is the state agency that oversees animal disposal as regulated
under N.C. General Statute 106-403, Disposition of Dead Domesticated
Animals. The State Health Director and, by extension, the Local Health
Director in each county are charged with preventing health risks and
disease as well as promoting a safe and healthy environment. To the extent
that dead animals become a threat to human health, the State and Local
Health Director have broad authority to investigate and act on matters to
protect health.

Emergency Plans for Catastrophic Animal Mortality

All animal operations require specific plans for dead animal disposal in
the event of catastrophic mortality. Based on recent experience,
catastrophic animal mortality in North Carolina is most likely to be caused
by natural disasters, such as hurricanes and floods, and associated
electrical outages.

A different set of emergency plans may be needed for animal mortality
disposal associated with a disease-related emergency, which would be
managed by the State Veterinarian.

Assistance with planning and training for animal emergencies is available
from the N.C. State Animal Response Team (SART). Dedicated to
preparing, planning, responding, and recovering during animal
emergencies, SART is a public-private partnership that provides technical
assistance in the event of an emergency or catastrophe. It also offers
training programs designed to promote safe, environmentally sound, and
efficient responses to animal emergencies. Many counties also have a
County Animal Response Team (CART).
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These guidelines are intended to address dead animal disposal during a
declared emergency, which the Governor may declare with or without a
federal declaration. They are not intended to take the place of dead animal
disposal that occurs under the normal permitted operation of a farm.

Burial Standards

When burial is determined to be the disposal method of choice, an attempt
should be made first to bury the dead animals on the farm according to the
following guidelines:

1.

The bottom of the hole where dead animals are to be buried should
be 3 feet above the seasonal high water table wherever possible
and at least 12 inches above the seasonal high water table. Contact
the local NRCS office or local Health Department for assistance in
determining the seasonal high water table.

Standing water in the hole does not prevent animal burial as long
as the bottom of the hole is at least 12 inches above the seasonal
high water table, not in an area of standing water, and the other
conditions for proper burial are met.

There must be at least 3 feet of soil covering any buried animal.
This can be interpreted to mean soil mounded over the animals
above the adjacent ground level.

The burial site must be at least 300 feet from any existing stream
or public body of water.

The burial site must be at least 300 feet from any existing public
water supply well.

The burial site must be at least 100 feet from any other type of
existing well.

The burial site cannot include any portion of a waste lagoon or
lagoon wall.

In the case where burial site is in a waste disposal sprayfield, the
burial site is not available for subsequent waste spraying until a
new viable crop is established on the site.

North Carolina State University
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9. The burial site shall be located so as to minimize the effect of
stormwater runoff.

10.  Burial is not permitted in the tiled area of an under drained field.

11. A record of the location of the approved site (GPS latitude and
longitude coordinates if available) and the burial history of each
burial site to include the date, species, head count, and age must be
kept by the owner and reported to the Local Health Director, who
will in turn report this information to the appropriate State
agency—DENR Division of Water Quality, Groundwater Section.

12.  Farm owners and operators are encouraged to consider measures
that could be taken prior to an imminent emergency that could
reduce the impact on the farm and the environment.

Collective Burial Site

A collective burial site may be designated to serve one or more counties in
the event of a large-scale emergency whereby individual farm sites are not
available. The responsibility for disposal of dead animals remains with the
owner, lessee, or person in charge of any land upon which any
domesticated animals die. The county or municipality should identify an
appropriate burial site(s) with the capacity to bury up to 5 percent of the
steady state live weight of livestock in that jurisdiction. The use of an
existing county or municipal landfill as a dead animal burial site is legal
and preferred.

Other Mortality Disposal Options

Other options for animal mortality disposal include incineration and
composting. Incineration has been approved as a method of mortality
disposal, and cost-share options are available through local Soil and Water
Conservation District offices. Composting has gained in popularity in
recent years and is still being researched. Composting has been approved
as a mortality disposal method for poultry and for hogs up to a certain
weight class. Approval for mortality composting must be received from
the office of the State Veterinarian. The SART team will advise local
growers of the available options.
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Review Questions

1.  What format should your emergency action plan follow?

2. What should be done when facilities are identified with waste in
their lagoon(s) above the level required for structural stability?
When facilities are identified with waste in their lagoon(s) below
the level required to be maintained for structural stability, but not
adequate to also retain the 25-year, 24-hour rainfall event?

3. What items need to be available in order to complete the Plan of
Action for High Freeboard forms?

4.  What is required of animal facilities, as well as municipal and
industrial facilities, in the event of discharges and spills?
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