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What impact does this have on greenhouse gas
emissions?

Management of organic farm wastes can impact on emissions
as follows:

+  Management of wastes within livestock shelters can reduce
emissions from aerobic fermentation, with co-benefits in
reducing fly breeding and noxious odours.

+  Management of wastes within effluent ponds can reduce
methane emissions, with co-benefits in making productive
use of effluent.

*  Management of livestock wastes within paddocks can
reduce emissions from bare ground, with co-benefits of
putting these wastes to productive use.

*  Productive use of crop wastes such as straw and stubble
can reduce the emissions that could be created by burning
them, with co-benefits in terms of economic benefit.

»  Capturing the value of livestock excrement in compost
for application to soils can reduce the need for application
of synthetic fertilizers, potentially reducing nitrous oxide
emissions and with co-benefits of reduced farm costs.

»  Processing wastes to make biochar can sequester carbon
as well as reducing the need for application of synthetic
fertilizers.

*  Antibiotics in dung and urine can have an adverse impact
on soil microbes and soil carbon, as well as the activity of
dung beetles, in some cases reducing carbon levels by
around 20% and so reducing carbon sequestration.

How can wastes be managed within livestock
shelters?

Managing livestock excrement begins with animal nutrition,
which determines the characteristics of manure excreted.

After excretion, the way the excrement is stored and the timing
of storage can significantly affect the level of greenhouse gas
emissions. Good management would involve:

»  Constructing surfaces to prevent drainage run-off, using
compacted floors covered in materials that can absorb
liquids (such as sand or sawdust)

+  Locating areas where excrement accumulates (including
yards) away from waterlogged soil and at least 50m away
from natural drainage lines and waterbodies

»  Diverting rainwater away from areas where excrement
accumulates

*  Where necessary, applying materials than will suppress fly
breeding (such as sodium bisultphate or calcium cyanide
which can virtually eliminate fly populations, depending on
dose)

*  Where necessary, applying materials that suppress odours
that are harmful to humans and livestock (such as alum
or biochar) which will also increase nitrogen retention for
productive use

«  Regularly removing stored materials for processing (for
example, composting or pyrolysis) or field application

»  Ensuring livestock never have access to manure stockpiles.

How can wastes be managed within effluent
ponds?

Wastewater containing livestock excrement is often diverted
into effluent ponds on farms. Sometimes a series of ponds

is installed, with settling of solids in the first pond, and water
recycling from the last pond. Solids can be removed from the
first pond, and the remaining liquids can be pumped out for field
application.

The wastes within effluent ponds are subject to anaerobic
composting processes which releases greenhouse gases,
notably methane, while retaining most of the nutrient value of
the wastes, which can be applied to soils.

There are possibilities for collecting and flaring this gas
(reducing emissions but with no co-benefits) or collecting and
cleaning the releases gases for use as biogas. Producing biogas
for productive use is not a viable proposition for most farmers,
though it can be cost effective for very large indoor livestock
production regimes (such as piggeries and poultry houses).
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If there is no flaring or collection of methane emissions, a
significant reduction in emission levels can be achieved (for
example, over 80% for some short retention systems) if the
ponds are regularly pumped out.

However a much better practice would be to filter out the solids
before the wastes are washed into the effluent ponds, and to
process these through composting.

Best practices for irrigating paddocks with effluent from
ponds would be to avoid concentrating this on particular
nearby paddocks as this can result in an excessive build up of
potassium. If possible, it is highly desirable to time the effluent
irrigation to seasons where this will be most effective in
maintaining ground cover and filling the feed wedge.

How can wastes be managed within fields
and paddocks?

Dung pats within paddocks can lead to barren areas, as
livestock avoid them due to the potential for parasite affliction.
Grass around these bare patches can have accelerated growth
and may become rank and unpalatable compared with other
patches of pasture. If weed seeds are introduced through
livestock manure than weeds may eventually flourish in the
paddock deposits. As a result, failure to manage paddock
manure deposits can lead to pasture degradation. Urine is less
of a problem as it infiltrates the soil, though it may increase the
nitrogen content of groundwater or surface runoff.

It may also be important to select antibiotics or drenches for

livestock that will not have an adverse impact on soil microbes
and soil carbon, as well as the activity of dung beetles. In some
areas, use of these chemicals has been shown to reduce soil
carbon by as much as 20%.

Additional paddock management strategies may include
accelerated rotation patterns and encouraging dung beetle
populations.

It is also important that leaching of manure into waterbodies is
prevented, as this causes ecological damage as well as creating
greenhouse gas emissions. Management strategies should
include diversion of drainage as well as fencing off watercourses
and waterbodies to prevent livestock access.

Management of crop wastes can include directing them into
productive use rather than field burning, with its associated
greenhouse gas emissions. This particularly applies to stubble
and straw, as well as more bulky materials, such as sugar cane
residue. These can be directed into economically beneficial uses
such as feedstock for composting or biochar manufacture.

Other productive options for use of spoiled hay or straw is to
fill gullies or spread hay over the surface of paddocks and allow
pasture to grow through.
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Spreading manures from on-farm livestock

Manure can be used as a valuable source of plant nutrients. As
an example, mature cattle produce 50-130kg nitrogen, 15-
30kg phosphorus and 40-65kg potassium per head per year,
enough to maintain soil nutrition within 1-2ha of pasture if these
nutrients are fully capture in the soil.

If raw excrement is spread on fields, there will be inevitable
greenhouse gas emissions involving loss of nitrogen and
ammonia. However these emissions can be minimised by
careful timing of applications around cool temperatures and low
moisture conditions. Spreading manure near to water bodies
should be avoided, with a significant setback (ideally at least
100m) in wet conditions.

Mixing in absorbent material such as vermiculite can also
reduce emissions by up to 60%. Alternatives are mixing the raw
excrement into soils, potentially reducing emissions by up to
75%.

Pastures should not be grazed for at least 21 days after
spreading manure, or until pasture grasses have grown well
above the manure, to ensure no manure is consumed by the
livestock.

Use of manures from off-farm sources

Some farmers purchase livestock manure for spreading on
their fields. It is important that any imported manures do

not contain fly eggs that could adversely impact livestock
(particularly a problem with poultry litter). Sometimes semi-
rotted manure is sold as compost (for example, pig manure)
and it may be beneficial to put this through a further maturation
process before spreading it. It is also advisable to ensure that

it does not contain any materials which are prohibited under
State or Territory legislation, such as blood meal, meat and
bone meals, fish meal, poultry meal, eggs, feather meal, and
some compounded feeds. Suppliers can be asked to provide
information on test results, composting process specifications,
chemical inputs and treatments used on the source farm, the
farm’s disease history and any quality assurance that can be
given.

While there are some greenhouse gas emissions from the
composting process, the level of emissions is likely to be 70-
80% lower than with stockpiling raw manures. This can also
enhance the beneficial outcomes for soil nutrition. Compost

is superior to raw manure as a soil additive as it retains more
stable nutrients, with humus formation provide long lasting soil
nutrition.

Site selection

A composting site should be on a level, compacted surface
such as concrete, crushed rock or compacted soil. Other
considerations should be:

» distance from the composting site to the paddock
(minimising haulage)

»  access to compost ingredients and water

» avoiding potential odours causing a nuisance to neighbours
(depending on wind direction)

«  potential for pollution of surface water (plan a 100m buffer)
*  slope and potential for runoff.

In addition to the composting area, it may be appropriate to set
aside space for mixing feedstock materials before composting,
maturing the compost after the initial processing, and storing it
before use. Construction of a sedimentation pond would also be
good practice.

Test pile

Starting with construction of a test pile can provide valuable
experience and information before making a major investment
of time and resources. A test pile should be large enough to
retain composting temperatures, suggested as a minimum of
1.5m tall and 2 to 3m wide at the base.

The composting feedstock needs to achieve a balance of
carbon and nitrogen, ideally 30:1. This may require mixing
fibrous materials such as spoiled hay or used straw bedding
with manure, suggested as one part of cow manure (or half this
amount for chicken manure) to 1 part of spoiled hay by weight. A
mix of finer and coarser materials is optimal, with larger pieces,
such as chunks of wood, being excluded, together with any
contaminating materials such as plastics or metal.

The ingredients should be mixed together and the moisture
levels should be tested by squeezing a handful of compost. It
should be moist to touch and hold its form without excess water
being released. If the compost is too wet, add dry materials
such as straw, leaves, sawdust, shredded timber wastes, clean
paper or cardboard, and if the compost is too dry, add water.

The pile should then be left for 2-3 days. At this time the
pile should be heating up, but if there is no evident heating
it may be necessary to adjust moisture and aeration, or to
add more nitrogen-rich manure. The temperature should be
assessed every 2 or 3 days and if the composting appears
to be progressing, the materials can occasionally be turned,
suggested as weekly. If the end results after 2 months are
satisfactory, there may be the confidence to upscale the
composting activity.
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Windrows

Most farmers undertaking compost making use a windrow
configuration. Windrows should be at least Tm high and Tm
wide, with a more typical windrow being 1.5m high and 2-3m
wide. Manure can be layered rather than pre-mixed with fibrous
materials, with water added as necessary to moisten the pile,
or alternatively the materials can be pre-mixed in a bunker or
trailer. The windrow can be covered with a tarpaulin or plastic
sheet to prevent excess moisture from rain, so long as this does
not impede aeration and present an obstacle to regular turning.

A compost thermometer can be used to monitor the interior
temperature of the windrow, which ideally should reach 55°C
for at least 3 days to kill off pathogens and seeds, then fall

to around 45°C after a couple of weeks and eventually reach
ambient temperature. If the temperature falls during the initial
composting period, the pile should be turned to introduce more
oxygen and/or more dry materials should be added to reduce
the moisture content. Turning is also essential if the temperature
exceeds 70°C to avoid any risk of fire. It is possible to add
inhibitors to reduce urea conversion to nitrous oxide, if excess
nitrogen becomes a problem.

Oxygen and moisture are the essentials to activate the
composting bacteria, and the temperature is an indication that
the bacteria are doing their job. Odours could be indicative of
the need to adjust the C:N ration by adding more manure or
more fibrous material, or a nitrous oxide inhibitor (synthetic

or optional use of biochar). In the latter stages of composting,
fungi take over some of the decomposition process.

The compost can be turned at intervals by hand, using a
pitchfork, or alternatively, using mechanical equipment such as
a front end loader. This should be done every few days for the
first week to ensure that all parts of the pile reach the desired
temperature, then every 1-2 weeks, to ensure adequate oxygen
content. Moisture levels should be checked and adjusted when
the piles are turned, ideally kept around 50-60%.

When turning no longer results in a rise in temperature, the
composting process is complete, but further curing over a few
weeks will improve its quality. The final quantity of compost
produced is likely to be around one third of the weight of the
initial feedstock.

Adding biochar to compost

This can improve the effectiveness of compost in soil
improvement. For best outcomes, it is recommended that
biochar is added at the start of the composting process, at a
rate of 5-10% of the total biomass.
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Composting shelters

These are being used by some farmers to provide shade in
summer and shelter in winter, also reducing pasture damage
and nitrate leaching and reducing greenhouse gas emissions
with productivity co-benefits. Bedding materials might be dry
wood chips or sawdust as a layer 600-800mm deep, turned
every 1-2 days and replaced every 1-2 years. Sheds and bedding
are significant costs, with estimated returns of investment
around 7% over 25 years (based on New Zealand case studies).

Keeping records

Maintaining a record of composting activities and outcomes
may be useful in progressively learning about how to maximise
the quality of compost with efficient use of materials and labour.

What are the best ways of spreading compost?
Annual crops

It is recommended that compost should be applied around 2
months before sowing, and that it should be incorporated or at
least ‘tickled’ into the surface soil.

Perennial pastures

Paddocks should be grazed down before compost is applied

to ensure contact with the soil surface. Pasture re-growth will
then prevent it from drying out or blowing away. Broadcasting
compost can be used across a whole paddock. Compost can be
surface applied under perennial crops (trees, shrubs and vines).

Application rates

Application rates are likely to be in the range of 1-7 tonnes

per hectare per year, depending on the farmer’s access to
composted materials. Higher rates of application are likely to
be uneconomical and can result in nutrient wastage. Restricting
application to planting beds or trenches can reduce total
application costs for high value crops.

As a general guide, farmers report costs of around $100-250 to
make and spread 3 tonnes of compost per hectare.

How can farm wastes be used to
make biochar?

Many farmers would like to make their own biochar, as a way of
processing woody wastes or crop wastes that are alternatively
burnt. There are some small scale biochar manufacturing units
that can be made or bought, and some mobile units which
could be moved between farms, but these may not be efficient
in terms of labour requirements. At present, the more efficient
equipment is pitched at high volume users, which are beyond
the scale of individual farms.

Off-farm waste processing

While producing biogas may not be cost effective for most
farmers, there may be possibilities to send livestock manure to
a commercial anaerobic composting facility in some areas, in
exchange for a share of the profits. As an example, the manure
from 500 cows could produce around 25,000 litres biodiesel in
a closed system, and a share of the proceeds could provide a
useful contribution to farm income.

It is also unlikely to be cost effective for most farmers to
produce their own biochar. However there may be possibilities
to provide organic farm wastes to a commercial biochar
manufacturer in some areas, with possibilities for cash payment
or discounted pricing of end materials (biochar and wood
vinegar). Emerging findings about the benefits of producing a
high value biochar from a feedstock that includes manure may
increase the attractiveness of these arrangements.
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