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Background

This farm note provides an overview of some of
the key elements that you need to consider
when deciding whether or not to compost dairy
cow carcasses rather than bury them. It briefly
describes the outcomes of on-farm trials
examining how to compost carcasses in a safe
manner and some of the beneficial
environmental and agricultural outcomes of the
composting process.

The study was funded by the Australian
Government National Heritage Trust and
carried out by Sci-Plan Pty Ltd on behalf of the
Queensland Dairyfarmers' Organisation  and
Dairy Australia .

What is a cow made of?

Dairy cows are made up of water, fat, protein
and bone. About one half of the weight of a live
cow is water, with the carcass, including the
gastro-intestinal fill, accounting for the other half
of the cow’s live-weight.

The indicative ‘chemical’ make-up of a
lactating dairy cow

water 53%
gastro-intestinal fill 15%
fat 15%
protein 12%
Ash (bone) 4%
other >1%

after Andrews et al., 1994, J. Dairy Sci.,
77,3022 - 3033

Elemental carbon (C) and nitrogen (N are
present in the cow’s carcass in a ratio of about
5:1, but to compost organic matter we need the
ratio to be increased to about 30:1, and this is
achieved by ‘mixing in’ plant matter with the
carcass.

What is composting?

Composting is a way of ‘speeding-up’ the
natural processes of decay to produce a
‘humus like’, organic substance. Several
different micro-organisms, including bacteria
and fungi, are involved aerobic fermentation of
plant and animal matter.

The aerobic composting process takes about
six months and is reasonably well understood.
To remain aerobic the composting material
needs to contain material that will not ‘pack
down’ and the composting microbes and fungi
need:
air;
C and N to be present in the composting
mixture in a ratio of between 30 and 100:1;
the mixture to have a moisture content of
about 40%; and
the mixture to remain aerobic at all times
(if the mixture becomes anaerobic it will
begin to generate a bad smell!).

Since the overall C:N ratio in animal carcasses
is only about 5:1 we need an additional source
of carbon to help compost the carcass. Suitable
on-farm carbon sources include sawdust, which
has a C:N ratio of between 500:1 and 100:1
and chopped straw, which has a C:N ratio of
about between 30:1 and 100:1.

What use is compost?

The optimal amount of organic matter in the
uppermost horizon (the top 150-200 mm of soil)
of a fertile soil is between 3% and 5%. Over
much of Australia the organic matter in soils is
decreasing and few cultivated soils contain
more than 1%% organic matter. Whilst
compost is not, by itself, a particularly good
fertilizer, containing C and N in a ratio of about
30:1, the incorporation of compost into the soll
stimulates the production of micro-flora and
micro-fauna found naturally in the soil. This can
lead to an improvement in the soil's structure
and its intrinsic fertility, together with an
improvement in water holding capacity &
drainage characteristics.
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How do | compost a carcass?

The carcass of a 650 kg Holstein cow is ‘a big
lump’ of fat, protein and bone and unless it is
‘ground-up’ it cannot be intimately mixed with
the sawdust or chopped straw and laid out in
rows to compost in the normal way! After death
the carcass ‘blows up’ and to compost it we
place it on a bed of sawdust or ‘chopped’ straw,
about 300 mm deep. The carcass should be
eviscerated then covered with an additional
layer of the sawdust or ‘chopped’ straw (again
about 300 mm thick)

A sharp knife or machete should be used to
eviscerate the carcass. Cutting open the belly
releases the gases, which stops anaerobic
fermentation continuing in the gut cavity. It also
allows the liquid in the fresh carcass to be
absorbed by the sawdust or straw.

The carcass should be covered with sawdust or
chopped straw. As a simple ‘rule of thumb ’
about three times the weight of sawdust or
chopped straw is needed to compost a given
carcass weight. The sawdust/straw and
carcass in the compost pile will contain about
40% water by weight, and the mixture needs to
be kept at this moisture level during the
composting process.

A water content of about 40% corresponds to
a composting mixture that is moist to the touch
but no free water appears when the mixture is
squeezed between the fingers. It is important
to maintain an aerobic environment in the
compost pile and the biggest threat to this is
the compost heap becoming waterlogged.

Aerobic composting is an ‘oxidising process’
and gives out heat. Within a week of starting
the temperature at the centre of the compost
pile should rise to between 50°C and 75°C,
remaining at this temperature throughout the
composting process. After about three months
the composting material can be ‘turned over’,
re-covered with some fresh sawdust/chopped
straw and left for a further three months.

After six months the compost can be sieved
through 20 x 20 mm wire mesh netting to

remove any recognisable bone fragments. The
bone fragments can then be either crushed and
returned to the compost or buried.

Where should | locate my compost
pens?

Smell only becomes a problem if the
composting material becomes anaerobic. A well
managed, aerobic compost pile will produce no
bad smells. Smell should not be an issue when
deciding the location of a composting facility.

Whilst, provided pens are located on a sites
which are freely draining and do not lie on
surface drainage lines, there are risks of
damaging concentrations of nutrients leaching
from them, it would be prudent to either to
locate pens a reasonable distance from surface
water bodies or plant a buffer strip of vegetation
between the pens and the water body.

Pens should be located away from areas where
animals graze and/or are open to public access.
However, convenience is the over-riding factor
determining where a composting pen should be
built. The pen must be located at a site
convenient for:

the recovery of carcasses;

the storage of sawdust and/or chopped
straw;

the storage of finished compost; and,
transporting compost to the re-use site.

How do | build a compost pen?

A compost pen can be constructed either from
straw bales or from corrugated iron sheets and
examples of both types of pen are shown
below.
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Pens constructed from corrugated iron sheeting
should allow access from one end to add new
carcasses and sawdust, and from the other to
turn and/or remove composted material,
allowing composting to be managed as a
pseudo ‘continuous flow’ process.

The costs of materials required to construct
both types of pen are similar, about $100.

Is compost safe to handle?

Legionnaires Disease has been linked to the
handling of ‘potting mix’ in confined spaces and
inhalation of ‘particulate matter’ from the potting
mix. Whilst the risk of inhaling contaminated
compost particles in the open is minimal,
farmers should exercise workplace health and
safety precautions when handling compost
material and ensure that they wear a dust mask
and gloves, and to ensure they wash after
working with compost material to prevent the
potential exposure to undesirable pathogens
that may exist in compost materials.

Does it pose a risk to stock?

In Queensland the Stock Regulation 1988

(Stock Regulation) prohibits the feeding of all
animal meals to ruminants. The Regulation
identifies a “duty of care” that requires a person

to take every reasonable measure to prevent

stock access to animal matter or animal
contaminated matter which may include
composted animal remains.  Even though

composted carcasses pose a very small risk of
acting as a vehicle for the transmission of BSE
they could pose a risk of transmitting botulism
to grazing ruminants.

The compost can be used to fertilise a paddock
if it is thoroughly incorporated into the soil
before cattle are allowed to graze the paddock
and it is recommended that animals should not
be allowed to graze the pasture for at least five
weeks after compost has been spread on a
pasture.  Although the risks resulting from
spreading compost on existing pasture are low,
it is recommend that it be used solely as a
fertiliser for cultivated crops being grown on
farm, and NOT used to dress grazed pastures.

Is it worth the effort?

The costs of land excavation are estimated at
about $25/m?, from which it follows that the cost
of digging and backfiling a 2m? pit to bury a
carcass will be about $50. The composting pen
described above will hold two carcasses and
require about 4m? of sawdust. With sawdust at
$20/m?® the cost of producing a nominal 3m?® of
compost from the two carcasses would be
about $80, or $40/carcass.

Conclusions

Composting the carcasses of dead dairy cows
is a cost-effective way of disposing of them. It
is an environmentally sustainable way of
recycling the nutrients contained in the animal’s
carcass to the land and if the compost is
incorporated into the cultivated soils on-farm it
poses no risk to people or stock and is a useful
practice that helps improve the quality of the
soil
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