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Dangers in the 
fiirWhen 
Handling Livestock __ 

Today most farmers rely on livestock production 
as either primary or secondary sources of income. 
Meat, milk, and other animal products play an 
important role in our agricultural economy. 

Like most farming operations, livestock production 
involves particular hazards which, if not recognized 
and controlled, can seriously harm farmers, family 
members, and employees. In fact, recent statistics 
indicate that animal-related accidents account for 
about 15 percent of all farm accidents. 

Respiratory hazards are one problem area 
associated with the handling of livestock. If you work 
with livestock, you should be aware that the air can 
be filled with toxic levels of gases, dusts, or 
pesticides that can rob you of your health or life. 
And you should know how to reduce your chances 
of being exposed to these airborne hazards. This 
folder provides that information. 

Toxic Gases _____ _ 
Toxic gases, especially in confined spaces such 

as manure pits or silos, present potential hazards to 
both humans and animals. Let's take a closer look 
at these gases and discuss how to prevent a 
serious mishap. 

Common toxic gases in a livestock housing facility. 

___ CARBONo\0~~_D_~ __ 

HYDROGEN SULFIDE ---
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Livestock Confinement Gases 

Four gases of major concern can be found in live
stock confinement units. These gases are hydrogen 
sulfide (H2S), ammonia (NH3), carbon dioxide (CO2), 

and methane (CH4). They are primarily produced when 
manure decomposes. Manure is commonly handled as 
a liquid and is stored in pits located either beneath slat
ted floors in a building or outside a building. 

Almost all pits are anaerobic, or do not have oxygen 
supplied to them. During the decomposition of the 
waste, hydrogen sulfide, ammonia, carbon dioxide, 
and methane are produced. 

Three primary health hazards are associated with 
these gases: 

1. Toxic or poisonous reactions can occur in 
humans or animals. Hydrogen sulfide is the most 
toxic of the gases. 

2. Oxygen depletion can result in asphyxiation. 
Hydrogen sulfide and carbon dioxide gases are 
heavier than air. During agitation of the pit and 
under conditions of poor ventilation, these gases will 
replace the oxygen in the air. 

3. Explosions can occur when oxygen mixes with 
the gases. This is primarily a problem with methane. 

The Characteristics of These Gases 

Hydrogen Sulfide 

• Most dangerous gas associated with waste 
decomposition. 

• Distinct rotten egg smell; heavier than air. 

• After breathing this gas a short time, sense of 
smell becomes fatigued and may no longer be able 
to detect any odor. Gives the person a false sense 
of security. At low concentrations the gas irritates the 
eyes and respiratory tract; at moderate levels, 
causes headaches, nausea, and dizziness; at high 
concentrations, death will occur. 

Ammonia 

• Distinct sharp, penetrating odor detectable at very 
low concentrations. 

• Lighter than air. 

• At moderate levels of concentration, can cause 
irritation to the eyes and respiratory tract; at high 
concentrations can cause ulceration to the eye and 
severe irritation to the respiratory tract. High 
concentrations are typically not produced from the 
decomposition of manure. 

Carbon Dioxide 

• Odorless, heavier than air, and very difficult to 
detect. 



• Primarily replaces the oxygen in the air and acts 
as an asphyxiant. At moderate concentrations, 
shortness of breath and dizziness can occur. 

• One of the major contributing factors to animal 
deaths by asphyxiation in confinement buildings. This 
problem often occurs during ventilation failure. 
Carbon dioxide levels can build up from manure 
decomposition and animal respiration. 

Methane 

• Odorless and lighter than air so it tends to accumu
late near the ceiling of barns or at tops of enclosed pits. 

• Considered an asphyxiant, but it takes extremely 
high .concentrations to cause problems. The primary 
hazard is its flammable and explosive nature. 

Preventing Accidents 

In a well-designed, properly constructed building 
with good ventilation, there normally is no problem 
with gas accumulation. But serious problems can 
occur, if the proper precautions are not followed. 

1. Provide as much ventilation as possible in the 
pit and the building during agitation of the waste. Pit 
agitation is the time of greatest danger. Although pits 
are agitated only a few times a year, human and 
livestock deaths or illnesses occur during these 
times. No workers should be near the pit or in the 
building. If possible, remove all animals, at least 
those near the area of agitation. 

2. The ventilation system should be equipped with 
a warning system to alert the farmer of ventilation 
failure. Improperly operating ventilation equipment can 
cause the buildup of carbon dioxide (CO2) and 
other gases. This can result in a depletion of oxygen 
that could asphyxiate people and animals. This is 
most likely to occur during a power failure, when the 
ventilation system shuts down. 

3. Avoid entering a manure pit, if at all possible. 
Even if the pit has been emptied, it still may contain 
little oxygen, or high concentrations of toxic gases 
may remain. 

4. Never smoke or allow any other source of fire 
in the area of a manure pit. Methane could be 
present in the right amounts to cause an explosion 
or fire. 

5. Always keep at least 1 foot of space between 
the highest manure level and the slats. This protects 
animals who lie on the slats and inhale the toxic 
gases that may accumulate at the surface of the pit. 

Silo Gases 

The Danger 

When silage ferments, nitrogen dioxide (NO2) is 
produced. This gas is very poisonous; it can injure 
or kill both people and livestock. 

When nitrogen dioxide combines with water, it 
forms nitric acid which is corrosive. It can cause 
permanent damage to lungs and respiratory tract 
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Heavier than air, nitrogen dioxide travels down the silo chute to 
the outside. 

because of the high percentage of water present in 
thern. Breathing low concentrations of this gas can 
cause coughing, choking, tightness in the chest, and 
nausea. At higher concentrations it can result in 
immediate death. Inhalation of the gas may lead to 
chronic bronchitis or emphysema. 

It is important to see a doctor immediately after 
breathing any amount of nitrogen dioxide. After 
exposure to the gas, lung damage may develop 
early or be delayed for several days, just as death 
may occur shortly after exposure or several days 
later. 

Most nitrogen dioxide forms during the first 2 to 3 
weeks after silage has been cut and stored in the 
silo. The highest concentrations of the gas normally 
are reached during the first 48 hours after filling the 
silo. The gas has a yellowish-brown color at high 
concentrations and a bleach-like smell. At low 
concentrations, the gas may go undetected. 

Nitrogen dioxide is heavier than air and forms 
layers on top of the silage and/or will settle down 
through the silo chute. It often concentrates in the 
silo room and will move into any adjoining building. 
It may leave a yellow stain on building and 
equipment surfaces. 

Preventing Accidents 

1. Don't enter the silo during the first 2 to 3 
weeks after filling, particularly the first 48 hours. The 
greatest danger from nitrogen dioxide is during the 
first 48 hours after filling the silo, but dangerous 
concentrations may be present for up to 3 weeks. 

2. If it is necessary to enter the silo, run the 
blower for at least 20 minutes before entering. Also, 
have someone else watch you in case help is 
required. Keep the blower running while you are in 
the silo. 

3. Prevent high concentrations of the gas from 
accumulating in the silo by opening the chute doors 
down to the level of the silage. Be sure to ventilate 
the silo chute first, and stand above the chute door 
when opening to prevent being overcome by the gas 
that may run out. 
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4. If you have a silo room, ventilate it 
continuously for the first 2 weeks after filling the silo. 
Turn ventilation fans on and/or open windows and 
doors. 

5. Keep all doors leading from the silo and silo 
room to adjoining buildings closed to prevent 
nitrogen dioxide from killing livestock. 

6. Warn others to keep away from silo areas. 

7. Watch for yellowish-brown fumes and/or 
bleach-like odors. 
Self-contained breathing apparatus requires special training. 

If You Must Enter a 
Manure Pit or Silo 

A. A self-contained breathing apparatus 
(consisting of full face mask and lifeline hose 
connected to an air tank strapped to your back) is 
recommended. Due to the cost of the equipment, it 
normally would not be feasible to have this available 
on most farms. Special training is required to learn 
how to wear and operate this equipment. Most 
rescue squads and fire departments have the 
equipment and trained individuals who could enter a 
manure pit for rescue purposes. They should be. 
called in an emergency. 

B. If you must enter the manure pit or silo 
without a self-contained breathing apparatus, turn on 
all forced ventilation equipment and/or open all doors 
and windows. Let the air circulate for 30 to 40 
minutes before entering. Get as much oxygen into 
the area as possible. Keep the ventilation on while 
in the area. 

C. Wear a harness or tie a rope around your 
waist and have the lifeline held by enough people to 
pull you out if trouble occurs. If you are overcome 
by the gas, this lifeline is your only means of rescue 
without endangering other persons. If these 
procedures can't be followed, do not enter the pit or 
silo yourself. 
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If an Accident Occurs in a 
Manure Pit or Silo 

• Your own safety and fast reaction time are most im
portant to the victim. 

• Do not jump into a pit or silo without thinking or 
you too may become a victim. 

• Turn on all ventilation equipment and/or open 
windows and doors. Remember-there probably is no 
oxygen in the pit or silo. 

• Call rescue squad. 

• If you must enter, tie on a rope or harness and 
have enough people on the other end so that you 
can be pulled out if necessary. 

• Once the victim is out of the pit or silo, move 
him/her out into fresh air immediately. 

• Perform cardiopulmonary resuscitation (CPR) if 
necessary, and if someone trained in this rescue 
technique is present. 

• Transport the victim to a doctor or hospital as 
soon as possible. 

Dusts _______ _ 

Dusts are the most common danger in the air 
when working around livestock. Some types of dust 
are more dangerous than others depending on their 
contents. But all dust can cause serious health 
problems to an individual depending on the amount, 
type, and length of exposure. 

Some dust carries antigens, usually spores that 
cause severe irritation to the respiratory tract and 
lungs. Often the result is lung damage, the most 
common of which is known as "farmer's lung." 
Farmer's lung results from breathing dust generated 
by moldy forage or spoiled grain, and is one of the 
most disabling diseases among dairy farmers. 

Breathing dust generated by moldy forage material may lead to 
farmer's lung disease. 



It often takes several hours after exposure to 
dust from moldy forage or grain before the 
symptoms of farmer's lung are noticed. Often the 
symptoms are mistaken for bronchitis or pneumonia. 
If the disease is not diagnosed early, irreversible 
damage to the lungs and sometimes death can 
result. 

Farmer's lung limits the amount of work a farmer 
can do, since the resulting shortness of breath 
requires frequent rest periods. 

Another livestock disease similar to farmer's lung 
is "bird breeder's lung." This results from breathing 
dust from turkey and chicken droppings. 

"Nuisance dust" is the term identified with other 
forms of dust that are inhaled while working with 
livestock. Breathing dusty air of this type long 
enough will cause areas of your lungs to become 
hardened and inelastic, and your lungs' capacity to 
take in needed oxygen will be reduced. Furthermore, 
your susceptibility to respiratory diseases like 
pneumonia may increase. 
Lungs are kept clear by using a dust respirator. 

Preventing Accidents 

1. To prevent farmer's lung disease, store only 
well-cured and dry forage or grain. Mold develops 
from the heat generated by moist or wet stored 
forage and grain. 

2. Burn moldy grain or hay to destroy spores. 
Airing the hay mow and granary also will reduce the 
spores which, if left undisturbed, could be present for 
a long time. 

3. Keep livestock areas as clean as possible to 
prevent dust from collecting. 

4. Wear a dust respirator when working in dusty 
areas to prevent harmful dust from entering your 
lungs. 

Pesticides ______ _ 
Pesticides are a great help on a livestock farm in 

controlling parasites, fungi, and rodents. They help 
improve the general health of the livestock and 
ultimately allow for greater profits. But if not handled 

Use a chemical cartridge respirator wh~n spraying pesticides. 

with care, pesticides can cause serious health 
problems to the user and others in the area. 

Some pesticides can poison a person exposed to 
dangerous levels of the chemical. The pesticide can 
enter the body through the respiratory system, 
through the mouth, or through the surface of the 
skin. 

Pesticide exposure can result in respiratory 
damage, poisoning, and skin problems. 

The list of pesticides used on or around livestock 
is long, and ways of using them vary. Dips, sprays, 
liquid pour-ons, and salves are some of the pesticide 
application techniques. 

Preventing Accidents 

1. Read the label-it should provide application 
and mixing directions. It will indicate the toxicity level 
of the material: 

Danger .............................. Highly toxic 
Warning ........................ Moderately toxic 
Caution ............................ Slightly toxic 

2. Wear personal protection (particularly while 
mixing chemicals because this is when they are in 
their most toxic form). A chemical cartridge respirator 
often will be needed to protect you from inhaling the 
pesticides. (Check with your dealer as to the proper 
type needed.) Chemical goggles, rubber gloves, a 
long-sleeved shirt, trousers, boots, and a hard shell 
hat also will prevent the chemicals from being 
absorbed through the skin or damaging eyes. 

3. Keep children, other bystanders, and animals 
not being treated out of the way. 

4. When mixing or applying pesticides indoors, 
make sure there is adequate ventilation. 

5. When mixing or applying pesticides outdoors, 
keep the wind at your back. If it is too windy, wait 
for a calmer day. 

6. After using pesticides, clean all personal 
protective equipment (including clothes) and 
applicators thoroughly with soap and water. 



7. Store extra or leftover pesticides in properly 
marked and easily read containers. Store out of the 
reach of children and animals, preferably in locked 
rooms. sheds, or cabinets. 

8. Do not smoke or allow other sources of fire 
near pesticides. Many pesticides are made with 

,:., petroleum-based compounds that are highly 
.. ,,ifi½fflam mable. 
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If an Accident or Illness Occurs 

1: Wash all pesticides from skiri[/lf spilfed on the 
body(Remove any contaminated clothing. It is 
generally recommended to wash contaminated skin 
or eyes with water for at least 15 minutes. 

2. Obtain label for pesticide involved with the 
accident. The label is necessary for treatment. There 
are different antidotes for different types of 
pesticides; a doctor cannot effectively treat a victim 
without the label. 

3. Obtain medical assistance. Call your poison 
control center or a doctor and follow their 
instructions. A list of emergency phone numbers 
should be readily available. 

4. Give the person any necessary first aid as 
advised by the poison control center or doctor. 

5. If the chemical has been inhaled, get the 
person to fresh air. Artificial respiration may be 
necessary. 

6. Don't become a victim yourself! If a person is 
overcome by a pesticide in an enclosed area, odds 
are the rescuer will need respiratory protection. 

Know Your Rights __ _ 
You can potentially live a longer and healthier life 

when working around livestock by keeping the air 
that reaches your lungs clear of dangers from toxic 
gases, dusts, and pesticides. Know your RIGHTS: 

• the RIGHT housekeeping 

• the RIGHT work habits 

• the RIGHT respiratory equipment 

• the RIGHT respect for life-yours and others 

Read all labels before using pesticides. 

Larry D. Jacobson is extension livestock housing specialist and agricultural engi
neer in the Department of Agricultural Engineering, University of Minnesota. 

Issued in furtherance of cooperative extension work in agriculture and home 
economics, acts of May 8 and June 30, 1914, in cooperation with the U.S. De
partment of Agriculture, Patrick J. Borich, Dean and Director of Minnesota Exten
sion Service, University of Minnesota, St. Paul, Minnesota 55108. The University 
of Minnesota, including the Minnesota Extension Service, is committed to the 
policy that all persons shall have equal access to its programs, facilities, and em
ployment, without regard to race, religion, color, sex, national origin, handicap, 
age, veteran status, or sexual orientation. 
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