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Intended Outcomes
The participants will be able to
• Explain why timely management of mortality is
important.
• List the different methods for managing mortality.
• List the advantages and disadvantages of different
methods for managing mortality.
• Explain conceptually the sizing of mortality
composting facilities.
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P R O J E C T S TAT E M E N T
This educational program,
Livestock and Poultry
Environmental Stewardship,
consists of lessons arranged
into the following six modules:
• Introduction
• Animal Dietary Strategies
• Manure Storage and
Treatment
• Land Application and
Nutrient Management
• Outdoor Air Quality
• Related Issues

Note: Page numbers
highlighted in green are
linked to corresponding text.

Activities
Estimate
• Composter bin volume requirements.
• The size of a manure storage facility.
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Introduction
Animals dying because of disease, injury, or other causes routinely
happens in the day-to-day operation of any confined livestock operation. The
magnitude of this mortality can be significant. The mortality rate is generally
highest for newborn animals because of their vulnerability. For example, a
typical rate for newborn pigs is 10%, but for older finishing hogs, it is only
2% (Table 51-1). For poultry, the mortality rate varies by type (Table 51-2).
How animals are managed has a major affect on the mortality rate. For
example, the mortality rate in dairy animals is reduced by providing proper
nutrition to help prevent metabolic problems, such as milk fever; by gentle
handling; and by culling cows before they become infirm. The mortality rate
for dairy calves is highly influenced by colostrum management. A University
of California–Davis study found that calves not receiving colostrum had an
increased risk of dying 74 times greater than calves receiving colostrum by
the recommended method. These findings suggest that an excellent beginning
to managing mortality is to care for livestock in ways that minimize it.
However, regardless of how well livestock are cared for, there will be
mortality and it must be managed.
Catastrophic mortality can occur when an epidemic infects and destroys
the majority of a herd or flock in a short time or when a natural disaster, such
as a flood, strikes. There may also be incidences when an entire herd or flock
must be destroyed to protect human health. For example, the slaughter of
chickens in Hong Kong in late 1997 was deemed necessary to prevent
transmission of H5N1 flu virus to humans. A prudent manager of a livestock
facility will have a contingency plan for dealing with a catastrophic mortality
event.
The focus of this lesson will be on managing what is considered normal,
day-to-day mortality. However, several of the methods discussed may also be
used for managing catastrophic mortality if scaled to accommodate it.
Planning for a catastrophic mortality event should include the study of
regulations because they often specify what methods may be used. Planning
and preparation for catastrophic mortality may also include locating and
reserving a site for disposal and having insurance to cover the cost involved.

…an excellent
beginning to
managing mortality
is to care for
livestock in ways
that minimize it.

Table 51-2. Mortality rate for poultry.
Poultry Type

Table 51-1. Mortality rate for swine.
Animal Type

Mortality, %

Newborn pigs

10

Nursery pigs

2–3

Sows

6

Boars

1

Finishing hogs

2

Average Mortality Rate
During Flock Cycle, %

Layer
hen
pullet

14
5

Broiler
breeder pullet
breeder hen
breeder male
roaster

5
11
22
8

Turkey
hen
light tom
heavy tom

6
9
12
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Mortality must be
managed for at
least three reasons:
(1) Hygienic
(2) Environmental
protection
(3) Aesthetics

Mortality must be managed for at least three reasons:
(1) Hygienic. Timely removal and appropriate handling of dead
animals can prevent other animals in the operation from becoming ill
and may prevent spread of the disease to other operations. This is
especially true for the removal of those animals that have succumbed
to contagious disease.
(2) Environmental protection. Nutrients and other contaminants that are
released as the dead animal decomposes can be carried away in run
off or leached to groundwater resources.
(3) Aesthetics. Perhaps those who work on the farm or ranch may be
come accustomed to the sight of dead animals. However, visitors and
others may find it very offensive and use it as a basis for judging the
level of management being given the operation even though this may
be unfair.
In the past, dead animals were frequently taken to a remote area, allowing
carcasses to decompose and be eaten by scavengers. This practice is now
illegal in virtually all of the United States. In addition, it is a highly
irresponsible method and may encourage the spread of disease from one
operation to another. It may also contribute to both surface and groundwater
contamination.
Acceptable ways for managing mortality include
• Rendering.
• Composting.
• Incineration.
• Sanitary landfills.
• Burial.
• Disposal pits.
Of these methods, only the rendering and composting methods recycle
the nutrients, a concept that this curriculum promotes.
Although incineration, sanitary landfills, burial, and disposal pits may be
acceptable methods from an environmental protection viewpoint, they are
disposal methods, and in essence, waste the nutrients. In the following
paragraphs, each of the acceptable methods will be discussed, beginning with
rendering.

Rendering
Use of rendering services recycles the nutrients contained in dead
animals, most often as an ingredient in animal food, especially for pets.
The primary disadvantage of rendering is that the dead animals must be
preserved or promptly transported to a rendering plant. This disadvantage
has been intensified in recent years by a reduction in the number of facilities
that provide rendering services. The outbreak of “mad cow disease” in the
United Kingdom (U.K.) in 1986 has led to restrictions on how rendered
products may be used in the United States. More properly described as
Bovine Spongiform Encephalopathy (BSE), it is a degenerative brain disease
that ultimately results in animal death. BSE is a member of the transmissible
spongiform encephalopathy (TSE) group of diseases and is manifested as
behavioral, gait, and postural changes, usually beginning with apprehension,
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anxiety, and fear. A TSE commonly known as scrapie has significantly
affected the U.S. sheep industry. In the United States, cases of scrapie also
have been reported in goats. Similar diseases, for example, the CreutzfeldtJakob disease, have surfaced in humans. These diseases have also been
reported in mink, cats, deer, and elk. To date, no cases of BSE have been
diagnosed in the United States. The process used by U.S. renders helps
prevent a U.K.-type of epidemic. To further reduce the potential of BSE
introduction into U.S. domestic herds, the Food and Drug Administration has
rules that prohibits the use of ruminant byproducts in the production of feed
for ruminants.
If the dead animals are not preserved, they must be transported to a
rendering facility within 72 hours, minimizing decomposition. For rendering
to be feasible, therefore, a rendering plant providing frequent pickup must be
in close proximity. Proper bio-security measures must be utilized to minimize
the spread of disease from farm to farm by rendering plant vehicles and
personnel. These measures include transporting dead animals within 24 hours
of their death and designating an area outside the perimeter of the facility for
pickup by rendering personnel. The designated area to store dead animals
must maximize sanitation and discourage scavengers.
An alternative to on-farm storage is cooperative dropoff locations where a
number of producers can leave dead animals. This approach eliminates many
of the problems associated with on-farm storage and the need for rendering
personnel to come onto the farm. It is also advantageous to the render
because the mortality for pickup will be more convenient and the mortality
amount more constant because the daily variation will be smoothed when
averaged over several operations.
The need for frequent pickup for transport to a rendering plant or
dropoff location can be minimized by preservation of dead animals to
prevent decomposition. Preservation allows the dead animals to be stored
on the farm until amounts are sufficient to warrant the cost of transport for
rendering. Freezing and fermentation are the two general methods that can
be used for preservation.
Freezing requires the obtaining and operating of appropriate refrigeration
equipment that is sealed against weather and air leakage. In some parts of the
country, large custom-built or ordinary freezer boxes are used to preserve
dead animals until they can be picked up and delivered to the rendering plant.
Custom-built boxes or units are usually free standing with self-contained
refrigeration units designed to provide temperatures between 10 and 20°F.
Freezing is an expensive method of managing mortality. It does not eliminate
active pathogenic microorganisms. However, the transfer of pathogen or other
harmful microorganisms between farms has not been a problem. Those who
use the method find it useful as a way of reducing or eliminating potential
pollution and improving conditions on the farm.
Fermentation involves grinding the dead animals into 1-inch or smaller
particles while adding carbohydrates such as sugar, whey, molasses, or corn.
Adding bacteria may also speed fermentation. Fermentation produces volatile
fatty acids and causes a decline in pH to below 4.5, which preserves the
nutrients in the dead animals. The decrease in pH during fermentation inhibits
further decomposition and inactivates many pathogenic microorganisms.
In summary, the rendering mortality management method has the
following advantages and disadvantages (Table 51-3).

Mortality Management

Use of rendering
services recycles
the nutrients
contained in
dead animals.
…The primary
disadvantage of
rendering is that
the dead animals
must be preserved
or promptly
transported to a
rendering plant.
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Table 51-3. Mortality management by rendering.
Advantages

Disadvantages

1. Conserves nutrients contained
in the dead animals

1. Increases sanitary precautions to prevent
disease transmission

2. Minimal capital investment
unless preservation is used

2. Storage of animals is required until
pickup

3. Low maintenance

3. Fees charged for pickup
4. Rendering service may not be available

Composting
Composting principles

Composting…is
essentially the same
process as natural
decomposition
except that it is
enhanced and
accelerated by
mixing organic
waste with other
ingredients in a
manner that
optimizes microbial
growth.

Composting is the controlled aerobic biological decomposition of organic
matter into a stable, humus-like product, called compost (Figure 51-1). It is
essentially the same process as natural decomposition except that it is
enhanced and accelerated by mixing organic waste with other ingredients in a
manner that optimizes microbial growth.
The compost pile will pass through a wide range of temperatures over the
course of the active composting period (Figure 51-2). As the temperature
varies, conditions will become unsuitable for some microorganisms while at
the same time become ideal for others.
Initially, as the microbial population begins to consume the most readily
degradable material in the compost pile and grow in size, the heat generated by
the microbial activity will be trapped by the self-insulating compost material. As
the heat within the pile accumulates, the temperature of the compost pile will
begin to rise. As the pile temperatures increase, the pile will become inhabited by
a diverse population of microorganisms operating at peak growth and efficiency.
This intense microbial activity sustains the vigorous heating that is necessary for
the destruction of pathogens, fly larvae, and weed seeds. The diversity of the
microbial population also allows the decomposition of a wide range of material
from simple, easily degradable material to more complex, decay resistant ones
such as cellulose. The temperatures will continue to rise and peak between 130 to
160°F. Once this peak is reached, microbial activity begins to decrease in
response to a depletion in readily degradable material or excessively high
temperatures that are detrimental to their function. Efficient composting requires
that the initial compost mix have

Water vapor, CO2, heat

Fresh organic material
undergoes microbial
metabolism

Oxygen

Figure 51-1. Composting process.
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• A balanced source of energy (carbon) and nutrients
(primarily nitrogen), typically with a carbon-to-nitrogen (C:N)
ratio of 20:1 to 40:1.
• Sufficient moisture, typically 40% to 60%.
• Sufficient oxygen for an aerobic environment, typically 5%
or greater.
• A pH in the range of 6 to 8.
These compost mix characteristics must be maintained throughout the
composting process as well.
The proper proportion of the material to be composted combined with
amendments and bulking agents is commonly called the compost mix or the
“recipe” (Figure 51-3). A composting amendment is any item added to the
compost mixture that alters the moisture content, C:N, or pH. Crop residue,

Heating

Temperature
plateau

Substrate
depletion
Thermophilic
(conversion)

Temperature ºF

105º

Mesophilic
(degradation)

50º
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Efficient
composting
requires that the
initial compost
mix have
• A balanced
source of
energy and
nutrients…
• Sufficient
moisture…
• Sufficient
oxygen
for an aerobic
environment…
• A pH in the
range of 6 to 8.

Psychrophilic
(maturation)
2 to 3
days

2 to 14
days

Several days
to weeks

Figure 51-2. Compost temperature ranges.
Source: NRCS Agricultural Waste Management Field Handbook 1996, p. 10-55.

Moist, high-nitrogen
primary ingredient

Bulking agent with
large, firm particles

Dry, high-carbon
amendment

Compost mix

Figure 51-3. Components of the compost mix.
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A number of
methods are used
to compost organic
wastes including
• Passive
composting pile
• Windrow
• Passively
aerated
windrow
• Aerated static
pile
• In-vessel

leaves, grass, straw, hay, and peanut hulls are examples of the material
suitable for use as a compost amendment. A bulking agent, such as wood
chips, is used primarily to improve the ability of the compost to be selfsupporting or have structure and to allow internal air movement. Some
bulking agents may alter the moisture content and/or C:N ratio. This type of
material would serve as both an amendment and a bulking agent.
Recipe recommendations are available for composting many types of
organic wastes. However, when it is necessary to determine the recipe from
scratch, the characteristics of the waste, amendments, and bulking agents
must be known. The characteristics that are the most important in determining
the recipe are moisture content, carbon content, nitrogen content, and C:N
ratio. If any two of the last three components are known, the remaining one
can be calculated. The determination of the recipe is normally an iterative
process of adjusting the C:N ratio and moisture content by adding amendments. If the C:N ratio is out of the acceptable range, then amendments are
added to adjust it. If this results in high or low moisture content, amendments
are added to adjust the moisture content. The C:N ratio is again checked, and
the process may be repeated. After a couple of iterations, the mixture is
normally acceptable.
A number of methods are used to compost organic wastes including
• Passive composting pile.
• Windrow.
• Passively aerated windrow.
• Aerated static pile.
• In-vessel.

Dead animal composting
Dead animal composting generally employs the in-vessel method using
composting bins (Figure 51-4). Dead animals may also be composted using
the windrow or passive composting pile methods, the preferable methods for
composting larger dead animals.

5 ft

8 ft

Compost mix

5 ft
Pressure-treated
lumber
Concrete floor

Figure 51-4. Compost bin.
Adapted from NRCS Agricultural Waste Management Field Handbook 1996, p. 10-59.
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As already emphasized, organic wastes are generally blended into a
homogenous mix having the appropriate C:N ratio, pH, oxygen, and moisture
to facilitate efficient decomposition. Dead animal composting, however,
requires a different approach. For dead animal composting, the carcasses and
amendments are layered into the pile, and no mixing is done until after the
high-rate phase of composting has occurred and the dead animals are fully
decomposed. For that reason, the initial pile in which dead animals are
composted is an inconsistent, nonhomogeneous mixture. Figure 51-6
illustrates how two amendments, straw and chicken litter, are layered with

Mortality Management

Dead animal
composting…
requires a different
approach. …the
carcasses and
amendments are
layered into the pile,
and no mixing is
done until after the
high-rate phase of
composting has
occurred and the
dead animals are
fully decomposed.

Figure 51-5. Windrow.

Straw
Manure
Repeat
layer

Chickens
Straw
Manure
First
layer
only

Chickens
Straw
Manure

Manure is always
placed on top of
carcasses
6-8 inches of manure
to keep carcasses
away from sidewalls

6-12 inches

Concrete
floor

Figure 51-6. Initial layering of the mix for composting dead broiler chickens.
Adapted from NRCS Agricultural Waste Management Field Handbook 1996, p. 10-61.
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Composting
mortality can be
likened to aboveground burial in a
biomass filter with
the pathogens killed
by high
temperatures.

dead broiler poultry in bin composting. Regulations in some states do not
allow including chicken litter in the compost mix. Where chicken litter is not
allowed, dead animals can be composted with sawdust as the only amendment. However, where use of chicken litter is allowed and it is conveniently
available, its use will allow the compost process to be more efficient because
the C:N ratio is adjusted.
Composting mortality can be likened to aboveground burial in a biomass
filter with the pathogens killed by high temperatures (Figure 51-7). At least
one foot of biofilter should be provided between the dead animals and the
sides of the bin or the outside surface of the windrow. For large animals, this
distance should be increased to two feet. The composting process for
mortality is shown schematically in Figure 51-8.
For bin composting, a permanent structure, such as bins constructed of
treated lumber or concrete within a pole-frame building with concrete floors
(Figure 51-9), is the most desirable. This type of facility offers easier overall
operation and management especially during inclement weather and for
improved aesthetics. Some states may require that composters be roofed and/
or be located on impermeable surfaces, such as concrete or compacted clay.
Consult the Natural Resources Conservation Service, Extension Service,
MidWest Plan Service, or Northeast Regional Agricultural Engineering
Service for composter plans that will meet your needs.
Temporary bins can also be constructed with bales of low-quality hay or
straw (Figure 51-10). This type of construction is less expensive and provides
the flexibility, such as the number of bins and their location, that a permanent
structure would not. When the need arises, bale bins can also be used along
with a permanent structure facility to provide additional composting capacity.
Straw bale composters, for example, could be used for catastrophic mortality.
The correct sizing of the composting facility is critical for its successful
operation and depends on the size of the animals and the amount of material
to be composted on a daily basis. Proper sizing makes the management and

Cover layer

Intermediate layer
(Biofilter zone)

Animal carcass

Hard surface

Windrow

Figure 51-7. Schematic of dead animal composting using a windrow or bin.
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Organic amendment
(sawdust, straw,
stover)

Dead
animal
carcasses

Layer

Primary-stage
composting

Mix

Secondarystage
composting

Land
apply
or
store

Recycled

Figure 51-8. Composting process schematic.

Consult the

Figure 51-9. Composting building.

Large round hay bales set end-to-end
Primary
composting
bin

Fresh sawdust
mounded
to shed water
Secondary
composting
bin
Composting
material

Natural Resources
Conservation
Service,
Extension Service,
MidWest Plan
Service, or
Northeast
Regional
Agricultural
Engineering
Service for
composter plans
that will meet
your needs.

Figure 51-10. Straw bale composter.
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Step A—
Determine the
weight of the
animal carcasses
to be composted.

Step B—
Determine the
composting cycle
times for the
“design weight”
to be composted
in each windrow
or bin.

operation of the composting process easier. For example, composting
facilities that are undersized can lead to problems with odor and flies. Sizing
is fairly easy, using the universal sizing procedure. The steps of this
procedure are given in Table 51-4. It is applicable to the sizing of either bins
or windrows and for any type of dead animal.
Step A—Determine the weight of the animal carcasses to be composted.
Use farm records for building capacity, animal sizes, and livestock production
values and loss records when possible or use the mortality table developed for
the various livestock species. Table 51-5 is an example of a mortality table for
poultry. Determine the average daily death loss for each growth stage on the
farm. Then estimate both the pounds of mortality produced by the operations
in one year using “average weight” and the average daily loss in pounds per
day to be composted. For species such as cattle or sheep where the majority
of mortality occurs during a short period such as during lambing and calving,
the average daily loss needs to be determined on the shorter period rather
than the entire year.
Step B—Determine the composting cycle times for the “design weight”
to be composted in each windrow or bin. The time for primary composting as
well as the needed composting volume increases as the animal weight
increases. An operation with different growth stages should evaluate the
feasibility of using segregated bins or windrows. For mature cattle or horses,
the preferred approach is to place each individual mortality in a pile on a
composting pad. Separate facilities are recommended for animals in the
following weight ranges:
• Less than 50 lbs
• 50 to 250 lbs
• Greater than 250 lbs

Table 51-4. Universal sizing procedure.
Step
A

Determine the average daily weight of animal carcasses to be composted.

B

Determine the composting cycle times for the “design weight” to be
composted in each windrow or bin.
1. Primary cycle time (days)
= 5.00 x (design animal weight, lbs)0.5, minimum time ≥ 10 days
2. Secondary cycle time (days)
= 1/3 Primary cycle time, minimum time ≥ 10 days
3. Storage time (days) = Year’s maximum period of time between land
application events. Must be in keeping with the timing requirements of
the nutrient management plan.

C

Determine the needed composter volumes.
1. Primary composter volume (ft3)
= 0.2 x Average daily loss (lbs/day) x Primary cycle time (in days)
2. Secondary composter volume (ft3)
= 0.2 x Average daily loss (lbs/day) x Secondary cycle time (in days)
3. Storage volume (ft3)
= 0.2 x Average daily loss (lbs/day) x Storage time (days)

D

Determine the dimensions of the compost facility including bin dimensions
and number of bins or windrow size and area requirements.

E

Determine the annual sawdust requirement for the composting system.
Annual sawdust needs (yd3/yr) = Annual loss (lbs/yr) x 0.0069.

Proper sizing
makes the
management and
operation of
the composting
process easier.

1
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The following equations may be used to determine the composting times
required for bins:
1. Primary cycle time (in days) =
5.00 x (design animal weight, lbs)0.5, minimum time ≥ 10 days
The “design animal weight” used in the equation for determining the
primary cycle time is usually taken as the weight of the largest
individual animal to be composted.
2. Secondary cycle time (in days) =
1/3 Primary cycle time, minimum time ≥ 10 days.
3. Storage time (in days) = Years maximum period of time between land
application events. Must be in keeping with the timing requirements
of the nutrient management plan. For example, if the longest period
of time during the year when land application cannot be made is
from October 1 to March 30, the storage time required is 6 months or
about 180 days.
Step C—Determine the composter volumes. The following equations are
used to determine the needed composter volumes (ft3).
1. Primary composter volume (ft3) =
0.2 x Average daily loss (lbs/day) x Primary cycle time (in days)
2. Secondary composter volume (ft3) =
0.2 x Average daily loss (lbs/day) x Secondary cycle time (in days)
3. Storage volume (ft3) =
0.2 x Average daily loss (lbs/day) x storage time (days)
Step D—Determine the dimensions of the compost facility, bin
dimensions, and windrow size or number of bins. For a bin system, the
minimum front dimension should be 2 feet greater than the loading bucket
width. A minimum of two primary bins is required. An alternative to
individual secondary bins is an area or areas large enough to accommodate
the contents of the primary bins. Secondary bins/areas are generally directly
behind the primary bins.
Step E—Determine the annual amount of sawdust required for the
composting. The following equation estimates the total annual amount of
fresh sawdust needed. In practice, it is recommended that up to 50% of the
fresh sawdust needs be met with finished compost. The equation allows for a
1-foot sawdust base in the bin on which to begin placing the dead animals,
1-foot of sawdust between layers, 1 foot of sawdust clearance between the
dead animals and the sides of the bin, and a 1-foot cover depth. Of course, if
values different than these are used in the construction of the pile, either more
or less sawdust will be required.
Annual sawdust needs (yd3/yr) = Annual loss (lbs/yr) x 0.0069

Mortality Management

Step C—
Determine the
composter
volumes.

Step D—
Determine the
dimensions of the
compost facility, bin
dimensions, and
windrow size or
number of bins.

Step E—Determine
the annual amount
of sawdust required
for the composting.

Table 51-5. Poultry mortality rates.
Poultry
Type

Avg. Weight,
lbs

Loss Rate,
%

Flock Life,
days

Design
Weight, lbs

Broiler

4.2

4.5-5

42–49

4.5

Layers

4.5

14

440

4.5

Breeding Hens

7-8

10-12

440

8

Turkey, females

14

5-6

95

14

Turkey, males

24

9

112

24
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EXAMPLE
Given: A broiler operation. The operation’s nutrient management plan does not allow land
application between September 1 and March 30 or 210 days. Flock cycles occupy the facility
365 days per year.
Required: Compost bin volume requirements using the universal sizing method.
Solution:
Step A—Determine the weight of animal carcasses to be composted.
From farm records, it can be determined that the average daily loss (ADL) is 30 lbs/day. A design
mortality weight (W1) of 3 lbs will be assumed.
Annual loss = ADL x 365
= 30 x 365
= 10,950 lbs/yr
Step B—Determine the composting cycle times for the “design weight” to be composted in each
windrow or bin.
Primary cycle time (days) = 5.00 x (design animal weight, lbs)0.5, Minimum time ≥ 10 days
= 5.00 x (3)0.5
= 8.7 days < 10 days Use 10 days.
Secondary cycle time (days) = 1/3 Primary cycle time, Minimum time ≥ 10 days
= 1/3 x 10
= 3 days < 10 days. Use 10 days.
Storage time (days) = Year’s maximum period of time between land application events.
= 210 days (from nutrient management plan)
Step C—Determine the needed composter volumes.
Primary composter volume (ft3) = 0.2 x Average daily loss (lbs/day) x Primary cycle time
= 0.2 x 30 x 10
= 60 ft3
Secondary composter volume (ft3) = 0.2 x Average daily loss (lbs/day) x Secondary cycle time
= 0.2 x 30 x 10
= 60 ft3
Storage volume (ft3) = 0.2 x Average daily loss (lbs/day) x Storage time (days)
= 0.2 x 30 x 210
= 1,260 ft3
Step D—Determine the dimensions of the compost facility, bin dimensions, and windrow size or
number of bins.
Any dimension that is acceptable to the producer and will provide the volume requirement for
primary and secondary composter volumes and the storage volume is acceptable. A building to
store the finished compost and fresh sawdust should be considered.
Step E—Determine the annual sawdust required for the composting.
Annual sawdust needs (yd3/yr) = Annual loss (lbs/yr) x 0.0069
= 10,950 x 0.0069
= 76 yd3/yr
Assuming that 50% of the sawdust needs will be met by using finished compost, the annual
sawdust need is 76 x 50% = 38 yd3/yr.
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The universal sizing procedure sizes the facilities. It does not prescribe
the materials or recipe. The recipe used to compost mortality depends on the
raw material that is available and especially on the material that is available
on-farm. The recipe may also depend on what state and county regulations
allow. For example, some states do not permit the use of chicken litter as an
amendment in the recipe for composting dead animals. In these states, it is
necessary to compost without chicken litter even though it is an effective
amendment and may be readily available at low cost. Composting is a
combination of art and science. Therefore, it is necessary to adjust the recipe
using trial and error until the desired results are achieved.
Straw can be used instead of or to replace a portion of the volume of
sawdust computed in the universal sizing equations. Sawdust generally
provides superior structure to the compost pile. However, if sawdust is not
available or is very expensive, it may be advantageous to use straw. The straw
used must yield the same compressed volume as the sawdust to provide
clearance and cover equal to that of sawdust. Straw will generally compress
to over one-half its loose volume. For this reason, straw must be chopped and
initially layered to twice its desired final depth.
Chicken litter can be used to replace a portion of the sawdust, if
regulations permit, to improve the C:N ratio of the pile and enhance the
compost process. Up to two-thirds of the required sawdust can be replaced
with chicken litter. Studies have shown that dead broiler chickens can be
successfully composted with only chicken litter (McCaskey 1994).

Composter operation
The compost pile must be monitored and the appropriate adjustments
made throughout the composting period to sustain a high rate of aerobic
microbial activity for complete decomposition with a minimum of odors as
well as maximum destruction of pathogens. A convenient and meaningful
compost parameter to monitor is temperature; it is an indicator of microbial
activity. By recording temperatures daily, a normal pattern of temperature
development can be established. Deviation from the normal pattern of
temperature increase indicates a slowing of or unexpected change in
microbial activity. Temperatures should begin to rise fairly steadily as the
microbial population begins to develop. If the temperatures do not begin to
rise within the first several days, adjustments must be made in the compost
mix. A lack of heating indicates that aerobic decomposition has not been
established. This state can be caused by any number of factors such as a lack
of aeration, inadequate carbon or nitrogen source, low moisture, or low pH.
Poor aeration is caused by inadequate porosity that, in turn, can result from
material characteristics or excessive moisture.
Specific guidelines for the operation of a compost facility include
• Use only approved plans to construct compost facilities.
• Remove mortalities daily from housing facilities.
• Shape piles and windrows so that precipitation will run off.
• Add fresh carbon amendment to outside of the pile for
biofilter and to absorb leachate and odors.
• Monitor the compost pile temperature. To eliminate pathogens, an
average temperature greater than 122°F must be achieved throughout
the compost for at least 5 days during either the primary or secondary
composting stages or as the cumulative time with temperatures
greater than 122°F in both stages.

A convenient
and meaningful
compost parameter
to monitor is
temperature;
it is an indicator of
microbial activity.

17

MODULE F

Related Issues

• Leave primary compost in the bin until the temperature reaches its
maximum and then shows a steady decline for one week. Use care to
avoid short circuiting the primary cycle time.
• Mix and aerate the compost by moving the compost to the
secondary bin.
• Store stabilized compost until it can be applied in accordance with
the timing prescribed by the nutrient management plan or prepared
for sale to others.

Compost end use
The primary final use of finished compost is for land application. While
the main value of applying compost to land is to improve the soil’s structure
and water-holding capacity, compost does contain many nutrients. These
nutrients are generally not present in the same quantities per unit of volume
as inorganic fertilizer. For this reason, a high-rate application of compost will
be needed to meet crop nutrient needs. Regardless, the application rate must
be based on soil testing and compost nutrient content testing and be applied
in keeping with a nutrient management plan.
The advantage of using compost as a fertilizer is that it releases nutrients
slowly, usually under the same warm, moist soil conditions required for plant
growth. Thus, nutrient release is matched with plant uptake, resulting in a
more efficient utilization of nitrogen and a decreased potential for nitrogen
leaching. While the potential for leaching still exists when conditions are
suitable for nutrient release from the compost, there is no plant growth to use
the nitrogen. This can occur, for example, in early fall after crops have been
harvested, but there is still adequate soil moisture and temperature for nutrient
release.
In summary, the composting method for managing mortality has the
following advantages and disadvantages (Table 51-6).
Table 51-6. Mortality management by composting.
Advantages

Disadvantages

1. Conserves nutrients contained
in the dead animals

1. High initial cost

2. Low odor

2. Labor intensive

3. Environmentally safe

3. Regular monitoring and maintenance
is required

4. No need to store dead animals

4. Cropland required for utilization of
finished compost

Incineration
Incinerating dead poultry and small animals is biologically the safest
disposal method. The residue from properly incinerated mortality is largely
harmless and does not attract rodents or insects. On the other hand, it may be
slow, require fuel and expensive equipment, and generate nuisance
complaints from particulate air pollution and odors even when highly
efficient incinerators are used. Incineration generally requires an air pollution
permit, and as such, requires that the unit meet state agency regulations.
Local regulations may also require an installation permit. Therefore,
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incineration is not a casual or inexpensive undertaking. Barrels or other
homemade vessels are unsatisfactory burners and may have serious
consequences if they result in air pollution or unpleasant odors.
Commercial incineration units fired with gas or oil burners are available
(Figure 51-11). When selecting an incinerator, consider its sturdiness and the type
of controls. The unit selected should be able to operate under heavy loading
conditions and withstand high operating temperatures. Consider purchasing a unit
with automatic timer controls that shut off the fuel supply after predetermined
time because of the convenience they provide in operating the unit.
The incinerator’s capacity should be based on animal size and the
expected daily mortality rate. The incinerator should be sited in a convenient
location that will avoid potential problems and be downwind of livestock
housing, farm residences, and neighbors. In most situations, the incinerator
should be housed and placed on a concrete slab to extend its life.
Maintenance costs include the replacement of expendable parts and grates
every few years. The incinerator unit may need to be replaced or completely
overhauled every 5 to 7 years.
To summarize, the incineration method for managing mortality has the
following advantages and disadvantages (Table 51-7).

Mortality Management

Incinerating dead
poultry and small
animals is
biologically the
safest disposal
method.

Table 51-7. Mortality management by incineration.
Advantages

Disadvantages

1. Sanitary

1. Nutrients contained in the dead animals is

2. Final except for ashes wasted

2. Initial cost
3. Fuel costs
4. Equipment operation and maintenance costs
5. Potential air quality impairment

Removable roof
Ventilated walls

The incinerator
should be sited in a
convenient location
that will avoid
potential problems
and be downwind
of livestock housing,
farm residences,
and neighbors.

Horizontal ledge
(for carcass remnants)
Vent pipe
Auger and pipe
assembly

Direction of
carcass flow
Dehydrator
heat pipe

Primary burner
Fuel oil
injector blower
Screen

Heat flow
travel
Support
stanchion

Secondary burner
(via natural gas)

Hydraulic
cylinder

Fuel oil
tank

Movable
Fire grate
(ash dispenser) door
Ash
pile

Figure 51-11. Incineration system.
Source: Severincinerator, Global Waste Transformation, Inc., Adairsville, GA.
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Sanitary Landfills

Because not all
landfills will accept
dead animals…
arrangements with
the landfill operator
should be made in
advance.

Sanitary landfills are engineered burial facilities for disposal of solid
waste (Figure 51-12). They are located, designed, constructed, and operated
in a manner that will contain the solid waste so it will not cause a present or
potential hazard to public health or to the environment. Generally, most
landfills are operated under the authority of a local government that controls
what can or cannot be disposed of in the landfill. To minimize the
environmental hazard, hazardous material is not allowed to be disposed of in
a landfill. Because of the difficulty of siting and constructing new landfills,
material that can be managed with alternative methods are oftentimes
excluded to preserve space. Solid waste often banned for this reason includes
large home or industrial appliances and tires.
In some areas, disposal of dead poultry and/or animals in a sanitary
landfill is permitted. This may be one of the simpler methods of disposal if a
landfill is near the livestock facility. Because not all landfills will accept dead
animals, however, arrangements with the landfill operator should be made in
advance. In addition, some states require special licenses to transport dead
animals. Regardless, carcasses should be hauled in a leakproof, covered
container and/or vehicle.
In summary, the sanitary landfill method of managing mortality has the
following advantages and disadvantages (Table 51-8).

Table 51-8. Mortality management using sanitary landfills.
Advantages

Disadvantages

1. Simplicity

1. Nutrients contained in the dead animals are
wasted.

2. No capital investment

2. Few landfills accept dead animals.

3. No maintenance

3. Transportation costs
4. Not permitted in many areas

Figure 51-12. Sanitary landfill.
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Burial
Burial is a common method of handling dead animals. This method
involves excavating a grave or pit, filling the bulk of the excavation with dead
animals, and then covering them with soil until the grave or pit is filled. The
fill over the dead animals should be heaped to allow for settling. In time, the
carcasses will decompose. In cold climates, burial is difficult when the
ground is frozen.
At some locations, regulations may allow disposal by burial only for a
massive die-off. For this reason, it is important to contact the appropriate
regulatory agency for assistance and/or guidelines if this method is under
consideration for day-to-day mortality. Where regulations allow burial, there
are generally strict siting requirements. Common siting requirements include
locating the burial
• Where it will not create an actual or potential public health
hazard.
• In soils having a moderate to slow permeability.
• Where there is a specified minimum separation distance
from wells and surface water bodies.
• Where there is no evidence of a seasonal high-water table
above the bottom of the grave/pit.
• Outside the 100-year floodplain.

Where regulations
allow burial, there
are generally strict
siting requirements.

Sites that have permeable soils, fractured or cavernous bedrock, and a
seasonal high-water table must be avoided.
Construction requirements for burial graves or pits limit the depth to less
than 8 feet and demand that the sides of the excavation be sloped to a stable
angle. If burial is used, it is important to protect the site from scavengers and
rodents before and after burial. For poultry, a 12-inch compacted soil cover is
considered minimum with 24 inches being the recommended depth. For
larger animals, the cover depth should be at least 36 inches of compacted soil.
The completed burial should be seeded with grass to prevent erosion. Check
with local officials for specific regulations.
In summary, the burial method of managing mortality has the following
advantages and disadvantages (Table 51-9).

Table 51-9. Mortality management using burial.
Advantages

Disadvantages

1. Capital limited to land and
excavating equipment

1. Nutrients contained in the dead
animals are wasted.
2. Increases sanitary precautions to pre
vent disease transmission.
3. Storage of carcasses until burial may
be necessary. Difficult if ground is
frozen
4. Land area becomes significant for
large operations
5. Impossible when ground is frozen
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Disposal Pits
Of the methods discussed, disposal pits are the least desirable method for
managing mortality from an environmental protection perspective. This
method differs from burial because the dead animals are placed in a lined pit
(Figure 51-13) rather than an unlined grave. Dead animals may take a long
time to decompose in a disposal pit because of limited aeration. For this
reason, there may be a high potential for groundwater contamination. Where
permitted by regulations, disposal pits should be considered only if soil
conditions will protect the groundwater and there is adequate separation
distance from drinking water supplies. The requirements for siting disposal
pits are very similar to burial. In addition, disposal pit sites should be located
on sites with 5% or greater slopes to ensure good surface drainage,
minimizing infiltration.
Disposal pits are constructed of concrete blocks, treated lumber, or
poured-in-place concrete. The bottom of the pit should be soil covered with
several inches of crushed-rock gravel. The pit requires a cover made of
reinforced concrete with an opening (filling port) large enough for the
mortality. This opening must have a lid that can be secured to seal the pit
when it is not in use.
In summary, the disposal pit method of managing mortality has the
following advantages and disadvantages (Table 51-10).

Filling port

Where permitted
by regulations,
disposal pits
should be
considered only
if soil conditions
will protect the
groundwater and
there is adequate
separation distance
from drinking
water supplies.

Concrete slab cover

6 ft

Concrete footing
ma

x.

Figure 51-13. Disposal pit.
Source: NRCS Agricultural Waste Management Field Handbook 1996, p. 10-78.

Table 51-10. Mortality management using disposal pits.
Advantages

Disadvantages

1. Simplicity

1. Nutrients contained in the dead animals
are wasted.
2. Exacting soil and drainage conditions are
required.
3. Satisfactory location may not be convenient
to facilities.
4. Possibility of environmental hazards
5. Not permitted in many areas
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Regulatory Compliance Issues
Regulations relating to livestock and poultry mortality vary from state to
state. Most, if not all, states require timely management. It is essential that
you research the regulations for your state and locality. You may use the table
in Appendix B as a checklist for conducting research on the different aspects
of mortality management.
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APPENDIX A
Environmental Stewardship Assessment: Mortality management
High to
Moderate Risk
Risk 3

High Risk
Risk 4

Issue

Moderate to
Low Risk
Risk 2

Low Risk
Risk 1

Hygienic and biosecurity
How soon is mortality
removed from housing?

Not until several days
after their death

Promptly after death,
usually within one day

How is mortality temporarily
stored to await final
handling?

Piled or left randomly
in the open

Stored in an area
secured from scavengers
with appropriate runoff/
leaching controls

How long is mortality
temporarily stored after
removal from housing and
before final handling is
initiated?

More than 3 days

3 days or less

Are mortality and mortality
management facilities
screened from view?

No

Has an acceptable routine
method of mortality
management been
established?

No

If not refrigerated, how soon
is mortality transported to
renderer?

In excess of 3 days

Within 3 days

If refrigerated, how soon is
mortality transported to
renderer?

More than 3 days after
refrigeration units are
filled to overflowing

Before refrigeration
units are filled

Aesthetics
Yes

Method of final management
Yes

Rendering method

Composting method
Is facility either outside the
100-year flood plain or
protected from flooding?

No

Yes

What type of composting
facility is used?

Piled on ground

Permanent construction
of durable material

Is facility located on a
concrete slab to protect
groundwater?

No

Yes

If a bin facility, is the facility No
roofed except in arid regions?

Yes

Is runoff from facility
transferred to a liquid waste
storage facility?

No

Yes

Are windrows or bins
monitored for internal
temperature and aerated
when appropriate?

No

Yes

Except in arid regions, is a
No
roofed storage available for
completed compost awaiting
land application?

Yes
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APPENDIX A
Environmental Stewardship Assessment: Mortality management (continued)
High to
High Risk
Risk 4

Issue

Moderate to
Moderate Risk
Risk 3

Low Risk
Risk 2

Low Risk
Risk 1

Composting method (continued)
Is fresh carbon amendment
No
added to the outside of the
pile or windrow as a biofilter
to absorb leachate and odors?

Yes

Incineration method
What type of incinerator is
used?

Barrels, other
homemade vessels, or
open burning

A unit that meets state
agency regulations

What is the capacity of the
incineration unit?

Less than maximum
expected daily
mortality

Greater than maximum
expected daily
mortality

Where is the incinerator
located?

Upwind of livestock
housing, farm residence,
and neighbors

Downwind of livestock
housing, farm residence,
and neighbors

What type of arrangement
has been made with sanitary
landfill authorities?

None

Long term

What type of transport is
used?

Open bed truck or
trailer

Leakproof covered truck
or trailer

Sanitary landfill method
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APPENDIX B
Regulatory Compliance Assessment: Mortality management
Regulatory Issue

Is this issue addressed by regulations?
If “Yes,” summarize those regulations.

What agencies are involved in
administrating regulations related to
livestock/poultry mortality?

___ U.S. EPA

Do regulation require that an
agency be notified if death is caused
by certain infectious diseases?

___ Yes

Do regulations vary
based upon size of the
livestock/ poultry
operation?

___ Yes, facilities for managing mortality are required
for having more than ____________ (number) for
_______________________________ (type of livestock/poultry)
___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know

Are methods (burial, incineration,
composting, etc.) of attending to
livestock/ poultry mortality
specified by regulation?

___ Yes, the approved methods are

___ Yes ___ No
___ Not Applicable
___ Don’t Know

Is there a time limit for
attending to livestock/poultry
mortality?

___ State

___ Local

Is my livestock/ poultry
operation in compliance?

List Name, Address, Phone Number

___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know

___ No
___ Yes, the time limit is

___ Yes ___ No
___ Not Applicable
___ Don’t Know

___ No

Are plans and specification
for mortality facilities required
to be approved prior to
construction?

___ Yes

Are there restrictions or
licenses required to transport
dead livestock/poultry away
from property?

___ Yes, a license is required ________ The restrictions are

Is certification required to
operate a composter?

___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know
___ Yes ___ No
___ Not Applicable
___ Don’t Know

___ No

___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know

Do regulations require mortality
composters to be constructed
with floors, roofs, and of
rot-/rust-resistant building materials?

Roofs ___ Yes ___ No
Floors ___ Yes ___ No
Rot-/rust-resistant building material

___ Yes ___ No
___ Not Applicable
___ Don’t Know

Do regulations limit the location of
burials of mortality to locations with
certain characteristics such as
separation distance to wells and
streams, depth to water table, property
lines, and occupied buildings?

___ Yes, what are the requirements?

Do regulations specify cover
depth for burial?

___ Yes, a certification is required ____________

___ Yes

___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know

___ No
___ Yes, the depth of cover required is _______________
___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know

Do regulations require that an
approved incinerator be used?

___ Yes

___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know

Does incineration require a air
quality permit?

___ Yes

___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know

Are there special requirements
should catastrophic die-off occur?

___ Yes

___ No

___ Yes ___ No
___ Not Applicable
___ Don’t Know
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APPENDIX C
Poultry and Livestock Mortality Rates
Poultry
Average Weight,
lbs

Mortality Rate,
%

Flock Life,
days

Design Weight,
lbs

Broiler

4.2

4.5-5

42-49

4.5

Layers

4.5

14

440

4.5

Breeding Hens

7-8

10-12

440

8

Turkey, females

14

5-6

95

14

Turkey, males

24

9

112

24

Poultry Type

Swine
Growth

Average Weight,
lbs

Mortality Rate,%
Low Average
High

Design Weight,
lbs

Birth to Weaning

6

< 10

10-12

> 12

10

Nursery

24

<2

2-4

>4

35

Growing-Finishing

140

<2

2-4

>4

210

Breeding Herd

350

<2

2-5

>5

350

Cattle/Horses
Growth Stage
Birth

Average Weight,
lbs

Mortality Rate,%
Low Average
High

Design Weight,
lbs

70-130

<8

8-10

> 10

130

Weanling

600

<2

2-3

>3

600

Yearling

900

<1

1

>1

900

Mature

1,400

< 0.5

0.5-1

>1

1,400

Sheep/Goats
Growth Stage
Birth

Average Weight,
lbs

Mortality Rate,%
Low Average
High

Design Weight,
lbs

8

<8

8-10

> 10

10

Lambs

50-80

<4

4-6

>6

80

Mature

170

<2

3-5

>8

170

Source: Ohio’s Livestock and Poultry Mortality Composting Manual, 1999.
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APPENDIX D
Worksheet for Determining Compost Bin or Windrow Volume Requirements

Name: ____________________________________________

Location ____________________________

Step A—Determine the weight of animal carcasses to be composted.
Average daily loss (ADL) ________________ lbs.
Design mortality weight (W1) ________________ lbs.
Annual loss = ADL x 365 = (________________) x 365 = ________________ lbs.
Step B—Determine the composting cycle times for the “design weight” to be composted in each
windrow or bin.
Primary cycle time (days) = 5.00 x (W1)0.5 = 5.00 x (________________)0.5
= __________________ days (If less than 10 days, use 10.)
Secondary cycle time (days) = 1/3 primary cycle time, minimum time ≥ 10 days
= 1/3 x (___________)
= __________________days (If less than 10 days, use 10.)
Storage time (days) = Year’s maximum period of time between land application events.
= __________________ days (from nutrient management plan)
Step C—Determine the needed composter volumes.
Primary composter volume (ft3) = 0.2 x ADL x primary cycle time
= 0.2 x ___________ x ___________ = ___________ ft3
Secondary composter volume (ft3) = 0.2 x ADL x secondary cycle time
= 0.2 x ___________ x ___________ = ___________ ft3
Storage volume (ft3) = 0.2 x ADL x storage time (days)
= 0.2 x ___________ x ___________ = ___________ ft3
Step D—Determine the dimensions of the compost facility, bin dimensions, and windrow size
or number of bins.
Step E—Determine the annual sawdust required for the composting.
Annual sawdust needs (yd3/yr) = annual loss (lbs/yr) x 0.0069
= ___________ x ___________
= __________________ yd3/yr
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Equations for universal sizing of composting bins and windrows
T1 = 5 x W10.5 — days
≥ 10 days
V1 ≥ 0.2 x ADL x T1 — ft3
T2 = 1/3 x T1 — days
≥ 10 days
V2 ≥ 0.2 x ADL x T2 — ft3
T3 = storage — days
= Year’s maximum period of time between land application events in keeping with
the timing requirements of the nutrient management plan
V3 ≥ 0.2 x ADL x T3 — ft3
Annual sawdust needs = ADL x 0.0069 — yd3/yr
Where
ADL = average daily mortality (lbs/day)
W1 = design mortality weight (lbs)
T1 = Primary cycle time (days)
V1 = Primary compost bin or windrow volume (ft3)
T2 = Secondary cycle time (days)
V2 = Secondary compost bin or windrow volume (ft3)
T3 = Storage period (days)
V3 = Storage volume requirement (ft3)
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Glossary
Aeration. The process by which the oxygen-deficient air in compost is replaced by air from the atmosphere.
Aeration can be enhanced by turning.
Aerobic. An adjective describing an organism or process that requires oxygen (for example, an aerobic organism).
Amendment. See Composting amendment.
Anaerobic. An adjective describing an organism or process that does not require air or free oxygen.
Bacteria. A group of microorganisms having single-celled or noncellular bodies. Bacteria usually appear
as spheroid, rod-like, or curved entities but occasionally appear as sheets, chains, or branched filaments.
Bin composting. A composting technique in which mixtures of material is composted in simple structures (bins)
rather than freestanding piles. Bins are considered a form of in-vessel composting, but they are usually not totally
enclosed. Many composting bins include a means of forced aeration.
Bulking agent. An ingredient in a mixture of composting raw material included to improve the structure and porosity
of the mix. Bulking agents are usually rigid and dry and often have large particles (for example, straw). The terms
“bulking agent” and “amendment” are commonly used interchangeably.
C. Chemical symbol for carbon.
Carbon-to-nitrogen (C:N) ratio. The ratio of the weight of organic carbon (C) to that of total nitrogen (N) in an
organic material.
Cellulose. A long chain of tightly bound sugar molecules that constitutes the chief part of the cell walls of plants.
Compost. A group of organic residues or a mixture of organic residues and soil that have been piled, moistened, and
allowed to undergo aerobic biological decomposition.
Composting. Biological degradation of organic matter under aerobic conditions to a relatively stable humus-like
material called compost.

30

LESSON 51

Mortality Management

Composting amendment. An ingredient in a mixture of composting raw material included to improve the overall
characteristics of the mix. Amendments often add carbon, dryness, or porosity to the mix.
Degradable material. Material that breaks down quickly and/or completely during composting is highly degradable.
Material that resists biological decomposition is poorly or even nondegradable.
Disposal pit. A method for managing mortality that involves placing dead animals in an excavated hole or pit that is
lined equipped with a cover. It is considered the least desirable method for managing mortality.
Grinding. Operation that reduces the particle size of material. Grinding implies that particles are broken apart largely
by smashing and crushing rather than tearing or slicing.
Humus. The dark or black carbon-rich relatively stable residue resulting from the decomposition of organic matter.
Incineration. A method for managing mortality that involves burning dead animals with a very hot flame, reducing
them to ashes. It is considered the most environmentally benign method for managing mortality.
In-vessel composting. A diverse group of composting methods in which composting material is contained in a
building, reactor, or vessel.
Land application. Application of compost, manure, sewage sludge, municipal wastewater, and industrial wastes to
land either for ultimate disposal or for reuse of the nutrients and organic matter for their fertilizer value.
Leaching. The removal of soluble material from one zone in soil to another via water movement in the profile.
Litter, poultry. Dry absorbent bedding material such as straw, sawdust, and wood shavings that is spread on the floor
of poultry barns to absorb and condition manure. Sometimes the manure-litter combination from the barn is also
referred to as litter.
Microorganism. An organism requiring magnification for observation.
Moisture content. The fraction or percentage of a substance comprised of water. Moisture content equals the weight of
the water portion divided by the total weight (water plus dry matter portion). Moisture content is sometimes reported
on a dry basis. Dry-basis moisture content equals the weight of the water divided by the weight of the dry matter.
Mortality. Animals that die prematurely because of disease, injury, or other causes.
N. Chemical symbol for nitrogen.
Organic matter. Chemical substances of animal or vegetable origin, consisting of hydrocarbons and their derivatives.
Pathogen. Any organism capable of producing disease or infection. Often found in waste material, most pathogens
are killed by the high temperatures of the composting process.
pH. A measure of the concentration of hydrogen ions in a solution. pH is expressed as a negative exponent. Thus,
something that has a pH of 8 has ten times fewer hydrogen ions than something with a pH of 7. The lower the pH,
the more hydrogen ions present, and the more acidic the material is. The higher the pH, the fewer hydrogen ions
present, and the more basic it is. A pH of 7 is considered neutral.
Porosity. A measure of the pore space of a material or pile of material. Porosity is equal to the volume of the pores
divided by the total volume. In composting, the term porosity is sometimes used loosely, referring to the volume of
the pores occupied by air only (without including the pore space occupied by water).
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Recipe. The ingredients and proportions used in blending together several raw materials for composting.
Rendering. A method for managing mortality that converts the dead animals into useful products, such as pet food and
fertilizer.
Sanitary landfill. An engineered burial facility for disposal of solid waste that is located, designed, constructed, and
operated in a manner that will contain the waste so it will not cause a present or potential hazard to public health or
to the environment.
Shredding. An operation that reduces the particle size of material. Shredding implies that the particles are broken
apart by tearing and slicing. See also Grinding.
Structure, of composting mix or raw material. The ability to resist settling and compaction. Structure is improved
by large rigid particles.
Universal sizing procedure. A method for determining the size of compost bins and windrows that is based on the
average daily mortality.
Windrow. A long, relatively narrow, and low pile. Windrows have a large exposed surface area that encourages
passive aeration and drying.
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principles, 8-10

R
Recipe, 9, 10, 17
Regulatory compliance issues, 23
Rendering, 6-8
S
Sanitary landfill, 6, 20
Scrapie see TSE

G
Groundwater, 6, 22
I
Incineration, 6, 18, 19
M
Mad cow disease, 6
P
Pathogen, 8, 12, 17
pH, 7, 9, 11, 17

T
Transmissible spongiform
encephalopathy (TSE), 6, 7
U
Universal sizing procedure, 14-17
W
Windrow, 10

F U N D I N G
This material is based upon work supported by the Cooperative State Research, Education, and Extension Service, U.S. Department of
Agriculture; the U.S. Environmental Protection Agency, National Agriculture Assistance Center; and the University of Nebraska Cooperative
Extension, University of Nebraska-Lincoln, under Cooperative Agreement Number 97-EXCA-3-0642.
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LESSON 51

Mortality Management

Reviewers
Many colleagues reviewed drafts of the Livestock and Poultry Environmental
Stewardship curriculum and offered input over a two-year period. Thus, it is
impossible to list all reviewers; however, certain reviewers provided in-depth
reviews, which greatly improved the curriculum’s overall quality, and pilot
tested the curriculum within their state. These reviewers, also members of the
Review and Pilot Team, are listed below.
Ted Funk
Extension Specialist
Agricultural Engineering
University of Illinois
Carol Galloway
USEPA Ag Center
Kansas City, KS
Mohammed Ibrahim
Extension Specialist
North Carolina A&T State University
Gary Jackson
Professor, Soil Science, and Director,
National Farm*A*Syst Program
University of Wisconsin, Madison
Barry Kintzer
National Environmental Engineer
USDA-NRCS
Washington, D.C.
Rick Koelsch
Livestock Environmental Engineer
University of Nebraska
Deanne Meyer
Livestock Waste Management Specialist
University of California-Davis
Mark Risse
Extension Engineer, Agricultural Pollution Prevention
University of Georgia
Peter Wright
Senior Extension Associate, PRO-DAIRY
Cornell University

Finally, recognition must also be given to three individuals, members of the
Access Team, who helped determine the final appearance of the curriculum
lessons: Don Jones, Purdue University; Jack Moore, MidWest Plan Service;
and Ginah Mortensen, EPA Ag Center.
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Livestock and Poultry Environmental Stewardship Curriculum: Lesson Organization

40. Emission from Animal
Production Systems
41. Emission Control Strategies
for Building Sources
42. Controlling Dust and Odor from
Open Lot Livestock Facilities
43. Emission Control Strategies
for Manure Storage Facilities
44. Emission Control Strategies
for Land Application

Module E.
Outdoor Air Quality

30. Soil Utilization of Manure
31. Manure Utilization Plans
32. Land Application Best Management
Practices
33. Selecting Land Application Sites
34. Phosphorus Management for Agriculture
and the Environment
35. Land Application Records and Sampling
36. Land Application Equipment

20. Planning and Evaluation of
Manure Storage
21. Sizing Manure Storage, Typical
Nutrient Characteristics
22. Open Lot Runoff Management
Options
23. Manure Storage Construction
and Safety, New Facility
Considerations
24. Operation and Maintenance of
Manure Storage Facilities
25. Manure Treatment Options

Module C.
Manure Storage and
Treatment

10. Reducing the Nutrient Excretion and
Odor of Pigs Through Nutritional Means
11. Using Dietary and Management Strategies
to Reduce the Nutrient Excretion of Poultry
12. Feeding Dairy Cows to Reduce Nutrient
Excretion
13. Using Dietary Strategies to Reduce the
Nutrient Excretion of Feedlot Cattle

Module B.
Animal Dietary Strategies

Module D.
Land Application and Nutrient
Management

50. Emergency Action Plans
51. Mortality Management
52. Environmental Risk and
Regulatory Assessment
Workbook

Module F.
Related Issues

1. Principles of Environmental
Stewardship
2. Whole Farm Nutrient Planning

Module A.
Introduction

This curriculum consists of 27 lessons arranged into six modules. Please note that the current lesson is highlighted.

MODULE F
Related Issues

