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Background : Disposal of large animal mortality (LAM) has become increasingly
difficult in recent years. Incineration is expensive and a potential source of air pollution.
Burial is subject to stringent restrictions and may impair groundwater quality.
Renderers are no longer accepting cattle mortality due to regulations designed to
address concerns about bovine spongiform encephalopathy (BSE) (Federal Rule 21
CFR Part 589). Landfill disposal is costly, capacity is limited, and timing of acceptance
of mortalities is uncertain. Therefore, a practical, economically and environmentally-
sound rapid system for properly disposing of large animal mortality is needed to ensure
continued sustainability of livestock farming and protection of the environment in
Virginia. A promising alternative to disposal is mortality composting, which can be cost-
effective, environmentally-sound,

and bio-secure.

Large animal mortality is typically
composted using passively aerated
static piles. Dead animals are
placed upon a two foot deep layer
of absorbent material, such as
woodchips and then covered with
another two feet of material that will =
compost such as rotten silage. The
entire process takes from three to
six months, depending on the size
of the animal and the intensity of
the pile management. The
composted material is then applied
to farm fields as fertilizer.
According to Virginia State
regulations, the compost material that is the result of LAM that is generated and
composted on the farm may be returned to the land as a soil amendment without a
permit from the Virginia Department of Environmental Quality (DEQ).

Composting LAM at the Shenandoah County Landfill.

However, LAM composting has not been adopted as rapidly as expected. One reason
for slow adoption is the lack of knowledge about a practical system for managing
bones remaining in LAM compost. Several Shenandoah Valley farmers have
successfully composted LAM. However, on many of these farms there are bones
remaining in the finished compost. Farmers do not want to spread this compost on
their fields because of concerns about the unsightly appearance of the bones and a
concern the bones might puncture equipment tires. Experts and practitioners from
other states claim they can completely compost LAM bones within 18 months of animal
death. However, their claims are not well documented. Also, there are multiple piles
of compost in the Shenandoah Valley that are over 18 months old where the bones still
remain. We are confident that even if some farmers can successfully compost bones,
there will be many situations where the removal or destruction of bones using a screen
or grinder will be desired and/or needed.



Objective : The objective of this project was to demonstrate a practical option for
managing bones remaining from the composting process and to demonstrate the soll
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Methodology : An Orbit Screen (http://www.orbitscreens.com/) was transported
to the Shenandoah Valley. The rental rate was $55 per hour (using an hour meter
attached to the screen engine). Piles of LAM were screened on four different farms.
The screen in the machine was one-inch mesh. Table 1 summarizes the results of the
screening process on the four different farms. Table 2 shows the estimated available

nutrients in the screened compost.

Table 1: Summary of Screen Process and Nutrient Analysis

of Screened LAM Compost

Farm #1 Farm #2 Farm #3 Farm #4
Hours Screen Used 7 3 7 1
Tons of Screened Material (fines) 100 22 71 4
Tons of Coarse Material (bones and other) 48.5 4 71 1
Density of Screened Material (fines) Ib./yd3* 1,136 1,016 1,535 1,100
Analysis of Fines (percent wet basis)
Moisture| 30.30% 56.60% 35.00%
Total N| 1.20% 0.80% 0.49%
Ammonium N 0.00% 0.09% 0.08%
Phosphate| 0.53% 1.01% 0.43%
Potash| 0.49% 0.44% 0.36%
C:N| 8.60 13.40 10.40

* Density of screened material was measured by weighing multiple samples in a five gallon bucket.

Tonnage was calculated by measuring the size of the piles times the density.

Table 2: Estimated Plant Available Nutrients of Screened LAM Compost*

Farm #1 | Farm #2 | Farm #3 Average
Available N (yr. 1) Ib./wet ton 2.4 2.3 1.7 2.1
Available N (yr. 2) Ib./wet ton 1.2 0.7 0.4 0.8
Available N (yr. 3) Ib./wet ton 1.2 0.7 04 0.8
Total P205 Ib./wet ton 10.6 20.2 8.6 13.1
Total K20 Ib./wet ton 9.8 8.8 7.2 8.6

* Available N estimated as: Year 1 = 10% of the Organic N in year one and
50% of the ammonium N. Year 2 = 5% of the Organic N. Year 3 = 5% of the Organic N.
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Discussion

Farm #1 is a 100 cow dairy.
This farm has been
composting LAM for the past
10 years. The pile screened
had over 50 cows in it and
ranged in age from two
months to over five years.
The material screened was
very dusty and dry. The
material flowed through the
screen well. The percentage
material in the coarse pile
(i.e. with the bones) would

have been less if the piIGI,‘S LAM compost on Farm #1 prior to screening.
had not been covered with Note the weeds in the background covered the pile.
tall weeds. Nonetheless, the The screen handled the weeds well.
screen handled the weeds

well.

Left Picture: Farm #1 Screened Bones. Right Picture: Fines on Farm #1 (ready for land application]).

Farm #2 is a 300 cow dairy. They had been composting LAM for the past year. There
were about 10 animals in the pile that was screened. The material screened was
somewhat wet and the screen would begin to clog. Fortunately, the farmer had some
dry finished compost. He would periodically dump a loader bucket full of this material
on the conveyor. The drier material had a cleaning effect on the screen.



