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Introduction 

Reasons for teaching about mortality composting 
A training module that educates farmers about 
composting of dead livestock on dairy farms has been 
developed for the following reasons: 

The routine management of dead animals on farms 
includes rendering, burial, pyre burning, or sanitary 
landfill if advised by relevant authorities to do so. 
Occasionally, illegal disposal of dead animals on-farm or 
off-farm may have occurred in the past. Unfortunately, 
this practice has increased over the last few years in 
areas where rendering services have declined. In 
addition, nowadays on-farm disposal of dead stock is 
tighter controlled, and concerns are frequently raised 
about the environmental effects of inappropriate burial 
and burning. Composting of dead farm animals on the 
other hand has emerged as a safe and environmentally 
friendly management option as it appears to meet the 
biosecurity, environmental, and public health objectives 
for safe carcass disposal. 

There was a lack of information for both farmers and 
extension staff to provide confidence in and support the 
successful composting of dead livestock on farm.   

The inappropriate disposal of animal carcasses violates 
the dairy industry’s environmental management 
guidelines. Integration of on-farm mortality composting 
into existing Standard Operating Procedures and 
environmental management plans for the dairy industry 
will close this gap.  

This training manual is designed for use as a resource to 
enable trainers and lecturers but also extension 
personnel to understand the background and underlying 
principles of composting, and to facilitate the successful 
transfer of knowledge regarding the processes and 
procedures required for successfully composting dead 
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dairy cattle, and beneficial application of the generated 
compost.  

Note 
♦ The training module and this training manual are not 

intended to support commercial composting activities. 
♦ The training module and this training manual specifically 

support the aboveground, static pile composting of 
dead farm animals. 

 
If there is suspicion that the dead stock may have 
notifiable or exotic disease, the carcass must not be 
composted but disposed of under the direction of the 
Victorian Department of Primary Industries. If in doubt, 
a vet should be contacted. 

All references in this guide to animal mortalities refer to 
the routine death of dairy cattle, calves, and other 
cattle. It is not intended for use in the management and 
disposal of large numbers of animal mortalities due to 
disease. Best management practices for the disposal of 
mass mortalities and dead stock from intensive animal 
industries are available from the Environmental 
Protection Agency in your State  (e.g. EPA Victoria 
publication 660). For further information contact your 
local EPA or DPI / Dept. of Agriculture office. 

 

Prerequisites 
Farmers wanting to compost dairy cattle mortalities do 
not require any prior knowledge, but should be aware of 
potential biosecurity risks, and have an understanding of 
hygienic requirements. Competency in the use of load 
shifting machinery, tractors and tractor/ loader bucket 
combinations is necessary for successfully establishing 
and managing compost piles. 
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Resources supplied with the Training Manual 
1. Instructions for Establishing & Monitoring of 

Mortality Composting Piles 

2. Microsoft Power Point Presentations 
- ‘Inappropriate Disposal of Dead Cattle’ 
- ‘Composting as a Means of Dealing with Animal  
   Mortalities’  
- ‘Practicalities of Dairy Cattle Mortality Composting’ 

3. Fact Sheet ‘Dairy Cattle Mortality Composting’, and 

4. ‘Mortality Composting – A Review of the Use of 
Composting for the Disposal of Dead Animals’  

The reader is reminded that this manual and the 
Instructions for Establishing & Monitoring of Mortality 
Composting Piles are complimentary documents and must 
be used together. While the training manual provides 
broad background about composting and is intended for 
use by teachers and trainers, the Instructions for 
Establishing & Monitoring of Mortality Composting Piles 
provide ‘how to do’ information for farmers and may be 
provided to students.   

It is important to remember that this information may 
change over time, so always check with your training 
provider and / or relevant authorities for any new 
information. DO NOT assume the training manual has the 
latest information. 

 

Further information and back-up  
 

DPI Victoria Dr Kevin Wilkinson, Ph 03 – 8341 2412, 
kevin.wilkinson@dpi.vic.gov.au 
 

The Organic Force Johannes Biala, Ph 0409 062613, 
biala@optusnet.com.au 
 

EPA Victoria www.epa.vic.gov.au 
 

AgTrain www.dpi.vic.gov.au (training provider) 
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Part 1 
Problems Disposing of Dead Stock?  

What problems? 
If farmers have a comprehensive and affordable knackery 
service for both adult and young livestock, then they don’t 
have a problem and don’t need to worry about looking for 
alternatives. However, if farmers are not serviced by a 
knackery they may have a real problem, if they don’t have 
the right equipment to bury dead stock, or if no 
appropriate site is available.  If farmers experience 
problems with their current disposal method, or if they 
even use unacceptable means, they should seriously 
consider the option of composting dead stock.  

 

Burying 
The Victorian Environment Protection Authority requires 
sites where dead stock is buried to comply with the 
following requirements: 

1. Covered with at least one meter of soil 

2. Elevated land with slope of less than 5%, if possible 

3. The base of the burial pit must be at least two meters 
above the water table 

4. Be at least 100 meters from any surface waters 

5. Be at least 300 meters from houses 

6. Avoid highly permeable soils 

7. Dispose of the body as soon as possible. 

  

Burning 
Burning of dead stock is seen as the last option when the 
beast is not suitable for knackery pick-up, or when no such 
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service is available, and if it is impractical to bury 
carcasses.  

The burning of dead stock  

♦ must not in any way pose a fire risk,  
♦ has to occur away from residential buildings, and 
♦ must not cause any negative off-side impacts. 
  

Considering that cattle are comprised of 65 to 70% water, 
it is not an easy task to burn dead stock, as relatively high 
quantities of fuel are required. Fuel has to be comprised 
solely of wood and must not contain tires, plastics and any 
type of rubbish.   

 

Carcasses left to rot  
The fact that knackery and rendering services have 
declined or vanished in parts of the country over the last 
few years has resulted in increased incidences where dead 
stock was dumped on public or private land and left to rot. 
Even if such services are available, knackeries will often not 
accept animals that were dead for more than a day, and 
won’t bother to come round for calves. 

 

 
Source: W. Bath, EPA Victoria 
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Irresponsible / illegal dumping of dead stock on land or in 
water ways can result in  

• Pollution of stock and domestic water supplies 

• Contamination of town water supplies 

• Contamination of ground water 

• Animal disease outbreak 

• Public health risk 

 

If the owner of the dead animal(s) can be traced, he/she is 
liable for clean up and disposal costs, as well as a possible 
fine and prosecution. If the owner cannot be traced, the 
landowner or waterway manager has to bear the costs, 
which are often government and public bodies. 

 
 

Composting  
Despite a lack of information and support in the past, some 
farmers went ahead and tried to compost dead stock. Some 
farmers were successful and subsequently adopted 
mortality composting as standard practice, while others 
failed and gave up. Mortality composting can have pitfalls 
that need to be avoided. Biosecurity as well as 
environmental guidelines need to be followed. This manual, 
together with supporting resources, addresses all relevant 
issues to ensure that composting of dead stock will be done 
successfully and safely.    
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Part 2  
Introduction to Composting 

Why? 
Composting of dead farm animals is a relatively simple and 
effective process for the routine disposal of dead stock of 
all sizes (i.e. from poultry to mature cattle). Some farmers 
have been utilising this technique for a long time. The 
resulting compost can be applied to cultivated land, as top 
dressing on pastures, or on non-grazed farm areas such as 
shelterbelts. Compost is a soil conditioner that is able to 
improve a range of different soil properties, e.g. organic 
matter content, and provide slow release nutrients. 

 

What is compost?  
High quality compost is a dark, crumbly material with an 
earthy smell. Compost is organic material that has 
undergone extensive and complex biological and chemical 
degradation, conversion and re-constitution processes 
during the composting process. Compost is like soil with 
very high humus (organic matter) content, which makes it 
friable and very beneficial for soil and plant. Compost use 
can improve chemical, physical and biological soil properties, 
as well as crop yield and crop quality. 

 

What is composting?  
Aerobic composting is a biological process in which naturally 
occurring microorganisms convert organic materials into 
soil-like material called compost (Wilkinson, 2002). 
Essentially it is the same process that decays plant debris, 
animal droppings and other organic remains in nature, 
except that in composting the conditions are controlled so 
that the process is more expedient and the end product 
more predictable.  
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The fundamentals of composting  
Regardless of the type of composting technology or system 
that is employed, the composting process can be divided 
into the following three main stages: 
 
Initial composting phase: temperature increases; 
microorganisms present in raw materials are replaced by 
temperature tolerant compost microbes (thermophiles). 
Intensive composting phase: high temperature is 
maintained; pathogens and weed seeds are killed; 
thermophiles dominate. 
Curing: temperature declines, leading to the completion of 
the composting process.  
 
Like all living things, the aerobic microorganisms 
responsible for composting need adequate living conditions 
to grow and multiply.  These conditions relate to the 
availability of sufficient  
 
• air – oxygen; 
• water; 
• food – carbon, nitrogen and other nutrients; and 
• suitable environmental conditions - mainly warmth or 

heat. 
 
Understanding the fundamentals of composting enables 
operators to manipulate and optimise the process while 
ensuring minimal operational and environmental risks. 
 

How does composting work? 
In many composting systems, raw materials are conditioned 
and mixed together to form a mass of relatively uniform 
nutrient content, particle size, porosity and moisture 
content. Naturally occurring microbes develop and multiply 
rapidly inside the composting material, which, in a good mix, 
represents ideal growing conditions. The microbes 
metabolize and break down complex organic components 
contained in the raw materials, an activity that releases 
energy (= heat). The heat generated during the composting 
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process is due to microbial activity, precisely the release of 
surplus energy occurring during the microbial decomposition 
of organic matter. The temperature in composting piles is 
an indicator for microbial activity and elevated 
temperatures are a key factor in eliminating pathogens and 
weeds during the composting process. The size of the pile 
determines the level of heat being preserved, hence 
resulting in a temperature rise. Heat builds up in composted 
materials when the rate of heat gain becomes greater than 
the rate of heat loss due to the insulating properties of 
these materials.  Small volumes of organic materials (<1-2 
m3) may not heat up because the heat generated by the 
microbial population is lost quickly to the atmosphere.  

Experience has shown that the composting process works 
best and creates least problems, when the composted 
material displays characteristics that are in line with the 
following: 

 

Criteria OK Preferred 

Moisture Content 40 – 65 % 50 – 60% 

C/N Ratio 20:1 — 60:1 25:1 — 40:1 

pH 5.5 — 9.0 6.6 — 8.0 

Bulk Density < 500 g/L < 600 g/L 

Source: Rynck, 2006 

 

In addition, oxygen levels should be above 10% by volume, 
which is usually achieved if porosity is between 35% and 
45% in non-aerated composting.    
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First stage of composting (6–12 weeks): internal 
temperatures rise quickly to between 50 and 65ºC and then 
decline slowly over time; temperatures should not exceed 
70ºC. 

Second stage of composting (4+ weeks): internal 
temperatures decline to levels below 45ºC and are close to 
ambient.  

 

During the first stage of composting, microorganisms 
consume easily degradable components (sugars, starch) and 
multiply very fast, resulting in high oxygen demand. If the 
mix has high moisture levels and insufficient porosity, i.e. if 
aeration is inadequate, anaerobic conditions can develop and 
malodours can be generated. This is particularly the case 
when such piles are turned. However, the rapid consumption 
of easily degradable components during the initial 
composting phase usually results also in elevated 
temperatures that destroy pathogens and weed seeds.  

As the composting process continues into a second stage, 
the availability of easily degradable food declines and 
temperatures begin to fall. Moisture levels may have 
declined also, seeing high temperatures result in high 
evaporation and water loss. Turning the pile, i.e. re-mixing 
and moving outside layers of the pile into the centre and 
possibly adding water, will increase microbial activity and 
result in rising temperatures. This cycle can continue until 
turning will result in only a minimal temperature rise, or 
until the material is ready for use. 

Unless the compost is used during or after stage two, the 
compost will evolve further during the curing or maturation 
stage, which is characterised by lower biological activity. 
Consequently, aeration of the pile is less critical in this 
phase. However, the maturation phase is the period when 
most beneficial organisms re-colonize the compost, and 
when any remaining compounds that may negatively affect 
plant growth, are eliminated (except for salts). Therefore, 
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high value compost use often requires mature and stable 
products.  

 

Raw materials for composting 
Many different organic materials can be safely composted, 
including animal manures, litter from poultry sheds, all 
types of animal bedding, spoilt hay, silage and other fodder, 
by- products from food (e.g. rice hulls or paunch) and 
timber processing (e.g. sawdust, wood shavings, bark), 
garden residues (grass, shredded tree pruning, etc), and 
food residues from supermarkets or restaurants. 

Dead animals can be co-composted with many of these 
materials without the need for prior blending. However it 
may be advantageous to blend a number of materials 
together in order to obtain favourable composting 
conditions. Each material contains different levels of 
carbon and nitrogen, and hence has a different carbon to 
nitrogen (C:N) ratio. From a process management point of 
view, it is advantageous if the raw material mix, including 
the animal(s), has a C:N ratio that is close to the desired 
range. A C:N ratio of blended raw materials between 25:1 
and 40:1 is usually considered ideal. Raw material mixes with 
low C/N ratios (<15:1, e.g. grass, manure, sludge) may 
decompose rapidly, but odours can become a problem. 
Furthermore, loss of nitrogen through gaseous emissions 
will reduce the nutrient value of compost. Raw material 
mixes with high C:N ratios (woody, dry organics) show 
reduced rates of decomposition so that the temperature 
increase is limited and the time required to complete the 
composting process is extended. However, the process may 
not achieve adequate temperature / time levels that are 
sufficient to eliminate pathogens and weeds, i.e. to 
pasteurise the composted material. In such a case the use 
of large piles may provide enough insulation to prompt a 
sufficient rise in temperature.   

 17 
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A raw material mix that contains the following components 
should have a reasonably well balanced C:N ratio and should 
compost well: 

• woody components, e.g. wood shavings or sawdust, or 
bedding from cow / calf pens (if not too old)  

• old hay, straw, silage  

• manure (not too much, just to add some N)  

Apart from the C:N ratio, the three most important 
properties that influence the performance and suitability 
of different raw materials in composting animal mortalities 
are the available energy (biodegradability), porosity and 
moisture absorbency. 
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ACTIVITY 
 

Which raw materials for composting are available on your 
farm and in the district? (Please tick and specify)  

Availability Quantity Comments Material 

yes / no always/temp. m3 or t  

ON FARM     
Manure / slurry 
(solids) 

    

Bedding      

Spoilt hay     

Spoilt silage     

Others:     

     

     

OFF FARM     
Sawdust / wood 
shavings 

    

Shredded vegetation 
residues 

    

Others:     
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What composting systems are available? 
Composting systems for the purpose of on-farm 
management of dead animals include: 

Composting in a pile or windrow – a composting pile of 
layered or mixed material is constructed in the open, if 
possible on a hardstand area. If no hardstand area is 
available, a geotextile liner should be used under the pile as 
a leachate barrier. The composting pile needs to be shaped 
conically, so it sheds rainwater. A windrow is formed by 
continually extending the length of a pile by adding more 
dead animals together with raw materials that are needed 
for the process. The pile is left for sufficient time until all 
soft animal tissue has disappeared and biological activity is 
low. The pile should then be turned once and left to 
stabilise. The pile or row can be enclosed in a shed or under 
a roof in high rainfall areas. Sufficiently large piles are 
suited to composting large animals. 

Bin composting – composting activities take place in a 
three-sided enclosure that is located on a hardstand area. 
In high rainfall areas the bins should be covered or have a 
roof. Bins can be simple, using hay bales or any other 
materials that confine the composting pile. Usually 3 bins 
are in operation – one being filled, another in the primary 
stages of composting and the third in the secondary stages 
of composting. Bins are usually used for small to medium-
sized carcasses. As a guide, 10m3 of bin space is required 
for every 1000 kg of carcass (Mukhtar et al, 2003). 

PowerPoint: 
Composting 
as a means of 
dealing with 
animal 
mortalities 

In-vessel composting - composting systems that enclose 
composted materials in a sealed chamber or vessel with 
forced aeration, so that temperature and oxygen supply can 
be better controlled. In-vessel composting is usually faster 
than pile or bin composting. Examples of such technologies 
include rotary composters that are suitable for composting 
small animals, the BioBiN™, a mobile, fully enclosed and 
aerated bin with a capacity of up to 9m3; and the Ag-Bag® 
system, which pushes blended material into long plastic 

PowerPoint: 
Composting 
as a means of 
dealing with 
animal 
mortalities 
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lined rows that are aerated. The Ag-Bag® system can be 
used only for small animals, unless carcasses are ground. In-
vessel systems collect or contain odours and leachate. 

 

What you should be aware of when composting dead stock 
Provided that compost piles are constructed in accordance 
with information contained in the Instructions for 
Establishing & Monitoring of Mortality Composting Piles, 
which represent Standard Operating Procedures for the 
Dairy Industry, and in this manual with regard to the 
composting site, selection of raw materials for composting, 
temperature monitoring and pile management, then there 
should be no or minimal risks in composting dead stock and 
in using the compost for land management purposes, 
including on grazed land. 

Nevertheless, the following precautions (adapted from 
ROU, 2004) should be considered and taken when handling 
dead animals and finished compost: 

• Monitor the temperature of the compost pile to ensure 
that elevated temperatures (> 55 °C) are reached for an 
appropriate length of time in order to kill pathogens. 
Temperatures should not be too high either, as they 
may kill microbes beneficial to the composting process. 

• Wear impervious gloves and a filter facemask to protect 
skin and airways from pathogens, bio aerosols and 
contaminated matter.  

• Wear protective clothing to protect against cuts or 
piercing from sharp objects. 

• Follow safety practices when using vehicles and load 
shifting machinery. 

• Monitor weather conditions for rain, to prevent 
leachate, which may contaminate surface and ground 
water. 
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• Guard against exposure to the sun when working out-
doors. 

 

Possible obstacles to composting dead stock 
Disposal of dead stock is always an unwelcome task and 
every farmer would rather do without the hassle and 
possibly costs associated with it. Composting may therefore 
be viewed as yet another job, the farmer has neither the 
time, nor the inclination or money to do. However, if 
composting is the best or only alternative, taking the extra 
care to do the job properly is worth the effort, because 
less effort and expense will be needed to fix up any 
problems that arise from inappropriate carcass disposal. 

There may be some trial and error in setting up a 
composting system, but once it is up and running, it is easy 
to manage and will cause few problems.   

It is essential that farmers have access to reliable and 
sufficient quantities of raw materials that are necessary 
for the composting of dead animals. If materials from 
external sources have to be obtained, they must be 
affordable (including cartage costs).  

The time until the composting process is completed varies 
with the size of the animal, the compost recipe (e.g. type of 
raw materials used) and the management of the pile (e.g. 
mixing, turning and watering). For large carcasses the 
process can take up to 6 or 9 months (Mukhtar et al. 2004). 

Composting activities are likely to be affected by differing 
local government, environmental protection and public 
health legislation in each Australian state (Wilkinson 2006).  
Farmers are advised to contact relevant authorities (DPI, 
EPA) or industry organisations prior to commencing 
composting of dead stock. However, environment protection 
agencies in Australia generally encourage on-farm 
composting (Wilkinson 2006). 
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Part 3  
Planning and Preparing for Mortality Composting  

Why? 
Careful planning is essential to ensure that sufficient and 
adequate raw materials are at hand when needed, that the 
composting pile is prepared appropriately, safely and 
effectively, and that the composting process will proceed 
trouble free and successfully.  

 

Overview 
The following aspects need to be considered before 
composting commences: 
 

♦ Time required for proper preparation 
♦ Site requirements and selection 
♦ Sourcing of co-composting raw materials 
♦ Health and safety 

 

Time required for preparing composting operation 
The death of farm animals is unpredictable and never 
occurs at a convenient time. Therefore, it is important to 
be well prepared, particularly if mortality composting is 
being done for the first time. When planning composting 
activities sufficient time must be allowed for: 
 

♦ Site selection 
♦ Construction of hardstand area, if required  
♦ Construction of bins / roof, if bins will be used, or if 

roof is required 
♦ Sourcing of raw materials for composting 
♦ Preparation of dead animal(s) prior to composting 
♦ Preventing livestock from gaining access to 

composting site 
♦ Managing the composting site 
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Site requirements and selection 
Selection of an appropriate site is critical for the safe and 
successful composting of animal mortalities. 

 

Prevailing wind
and run-off 

Compost pile

Farm layout

away from 
water course

but close to daily 

 

farm activity

not on flood plain

Farm layout

The following principles must be adequately addressed: 

• the site should be located in an elevated area with soils 
that have low permeability; 

• the water table at the site must be at least 1 – 2 m below 
the surface;  

• the site must not be within 100 m of surface waters (e.g. 
streams, lakes, wells etc); 

• the site should have an adequate slope (1–3%) to allow 
proper drainage of leachate (if any) and prevent pooling of 
water following a rain event; 

 
PowerPoint: 
Dairy cattle 
mortality 
composting • run-off from the composting facility (e.g. during a heavy 

rainfall event) should be directed to an effluent pond or a 
vegetative filter strip / infiltration area; 
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• the site should have all-weather access and have minimum 
interference from other traffic; 

• consideration should be given to prevailing winds and the 
location and proximity of the site in relation to the farm 
house and neighbours to prevent potential odour problems; 

• although covering of dead animals with sufficient 
composting material is usually adequate to eliminate 
scavenging animals, some times it may be necessary to 
fence-off the site or use bins to minimise this problem. 
(Mukhtar et al. 2004; Keener et al. 2005);  

• livestock must be kept out of the site by fencing it off, or 
by locating it where farm animals do not have access to it. 

 
Hardstand area   

It may be possible to use an existing hardstand area or a 
disused concrete pad for composting dead farm animals. If 
neither is available, a hardstand area that provides all-
weather access should be established. 

In establishing the hardstand composting site, first of all 
the topsoil should be removed from the designated site for 
later use. Subsequently, the site should be graded and 
levelled with a slight fall so that surface water will flow to 
the effluent pond or onto grassed areas; runoff must not 
be allowed to flow to clean water sources. The exposed 
subsoil should be compacted before the site is finished 
with compacted clay, crushed rock or gravel. The hardstand 
area has to be able to support agricultural machinery, also 
in wet weather. Various DPI publications provide details of 
how a durable hardstand area should be constructed (e.g. 
the Reference Manual for the Establishment and Operation 
of Beef Cattle Feedlots, QLD DPI&F, 2005).  

If no hardstand area is available, but groundwater needs to 
be protected, it may be possible to use a sheet of 
geotextile (low permeability) to help prevent water from 
leaching through the base of the pile into the ground. 
(Keener et al 2005).  
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The hardstand area needs to reflect the expected extent 
of the composting activities, i.e. the likely number of cattle 
and/or calves that may be composted per year. It is 
suggested that the pile required to compost a single mature 
cow measures about 3 m x 4 m. The pile should be located 
on a hardstand area that extends the pile by at least 0.50 
m on each side. Consequently, the hardstand area needed 
for the composting of individual mature cows is about 4 m x 
5 m. If it is expected that more than one or two cows will 
be composted per year, the hardstand area should be 
extended in the shape of a row, 4 m wide and say 15 - 18 m 
long if it is expected that four to five cows have to be 
composted per year. 

The hardstand area can be smaller if only calves or heifers 
are composted.  

 

Note! 

The soil surrounding the compost site must not be 
waterlogged after heavy rain; this could indicate poor 
drainage at the site, and may allow pooling of water around 
the compost pile. 

 

ACTIVITY 
 

Estimate the average mortality rate (calves/heifers/cows) 

Determine the required hardstand area based on your 
average mortality rate, if it takes 7 month to compost an 
adult cow and 4 month to compost a calf. 

Draw a map of the location for a possible composting site at 
your property; indicating surface water bodies and flow 
directions, farm facilities, distances from dwellings, etc. 
Discuss your proposal with colleagues and presenter. Don’t 
forget delivery and storage of raw materials needed for 
composting. 
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Construction of temporary compost pens 

Compost pens can help confine the composting site and 
reduce the amount of raw material (sawdust etc.) that is 
needed to compost cattle mortalities safely. It is suggested 
that the use of pens reduces the amount of raw materials 
by 40 to 50%. Compost pens can be built by using large 
round or smaller rectangular straw or hay bales. If straw or 
hay is too valuable (e.g. in drought conditions) or not 
available, alternative materials such as corrugated iron may 
be used to establish the sides of compost pens.     

When using compost pens without a roof, the surface of 
the composting material must be dome shaped or slope to 
the front to facilitate shedding of rainwater.  

Straw and hay bales that are used as sides of compost pens 
are likely to become raw materials for composting at some 
stage. Care should be taken that baling twine and plastic 
wrap do not end up in the composting material.   

 

 
Source: Iowa State University, 1999 

Schematic plan of compost pens made of round bales 
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Source: QDO/Sci-Plan, 2007 

Compost pens made of straw bales and corrugated iron 

 
Construction of permanent compost pens 

Composting pens made of straw bales or corrugated iron 
can be easily dismantled, re-located, and established as the 
need arises. However, in intensive livestock industries with 
relatively high mortality rates, compost pens are often a 
permanent feature.  

Permanent pens for mortality composting are usually made 
of treated timber and often have a concrete base to ensure 
the site is operational at all times and no problems arise 
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from leachate emanating from the composting site. These 
sites are also often covered with a roof to prevent 
rainwater from penetrating the composting material. 
Permanent compost pens are often used in the poultry 
industry, where, in some instances, they feature as an 
integral part of new poultry sheds.  

Construction of permanent composting sheds is obviously 
more costly than the use of straw bales, corrugated iron, or 
a simple pile without confines, but the investment for a 
permanent pile may pay off in the longer term due to the 
reduced need for raw materials and ease of operation, in 
large operations with high mortality rates.   

 

 
Concrete slab

 
Source: Iowa State University, 1999 

Outline plan and operational permanent roofed compost pens  
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Sourcing raw materials 
A wide range of organic residues can be used for mortality 
composting, including sawdust, wood shavings, shredded 
vegetation residues (green waste), chopped straw, spoiled 
hay and silage, rice hulls, manure, poultry litter and other 
bedding materials. Naturally, farmers will first of all use 
what is available at the farm, i.e. bedding material from calf 
pens or spoiled fodder. Nevertheless, sawdust is probably 
the most common material used for mortality composting, 
as it is highly absorbent, allows high temperatures to be 
sustained and sheds rainwater very well. Because of its 
ability to shed rainwater, sawdust works well for outside 
piles; excessive moisture within the compost pile can lead to 
leachate, which can cause water contamination and odour 
problems.    

The three most important properties that influence the 
performance of different materials in mortality composting 
are biodegradability (available energy), porosity and 
moisture absorbency.  In general, softwood sawdust is more 
absorbent than hardwood sawdust, which means that the 
depth of the base layer that is needed to absorb liquids 
during composting can be somewhat reduced with softwood 
sawdust. In addition, the performance of the outer layers 
as a biofilter that absorbs odours is enhanced if softwood 
sawdust is used.   

Chopped straw or rice hulls can be used in mortality 
composting piles also, but they require periodic addition of 
water to maintain favourable composting conditions. 
Chopped straw and rice hulls are prone to being blown away 
by strong winds, risking expose of the carcass. Piles in 
which coarsely structured materials such as wood shavings 
or wood chips were used often experienced problems with 
odour, leachate and vector attraction.   

It is commonly thought that up to 50% of compost from the 
previous composting process can be blended with fresh 
material, provided the above outlined desirable 
characteristics are not lost. The recycling of finished 
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compost in this manner reduces the cost of purchasing raw 
materials, reduces the space required for storage and 
possibly speeds up the initiation of the composting process. 
However, the use of too much finished compost in the initial 
mix can limit decomposition rates and hence temperature 
increases due to a lack of available energy in the compost. 
High proportions of compost in the initial mix may also 
result in low porosity and lack of oxygen, which hampers the 
composting process and can result in malodours. 

The choice of material is likely to be based on cost, 
availability and performance. The most likely external 
organic residues for animal composting in Victoria are 
sawdust (non-treated timbers), wood shavings, straw, rice 
hulls, poultry litter and shredded garden organics (green 
waste).  

Sawdust and wood shavings are readily available in Victoria 
at costs between $13 and $18/m3, depending on volume and 
transport distance. Poultry litter may be available direct 
from poultry farms or from companies that clean out 
poultry sheds.  

Shredded vegetation material in combination with fine 
organic residues is also potentially useful for mortality 
composting. Shredded vegetation material is available 
either from local government or vegetation management 
companies. Vegetation residues should be chopped or 
ground and be as fresh as possible. These types of products 
should be available for free or less than $10/m3. 

Rice-hulls are available from dairy cooperatives and farm 
supply merchants, loose or baled, at costs of between $7-
12/m3.  

Timber from ex-plantation forestry and forest management 
activities may supply a sporadic source of composting 
material. 

As a rule of thumb, approximately 10 to 12 m3 of 
supplemental material is needed to compost a large mature 
cow. Considerably less compost per cow is needed if two or 
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three cows die in short succession and are composted 
together. Much lower quantities are also required if heifers 
or calves are composted. It should be no problem to 
compost two or three calves in piles with 5 to 6 m3 of 
supplemental material. 
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ACTIVITY 
 

Discuss and list the suggested local co-composting 
materials – if possible identify cost: 

Organic material / 
cost 

(Name) … 

Product 1 

 

__________ 

Product 2 

 

___________ 

Product 3 

 

_________ 

Product 4 

 

________ 

Costs - Material,  
($/m3 or $/t) 

    

Costs - Transport,  
($/m3 or $/t) 

    

Volume per load     

Availability     

Manufacturer/ 
Supplier 

    

Contact number     

 

 

Note! 

It is good practice to keep records of suppliers and costs 
of co-composting material particularly for times of 
emergency composting of dead farm animals. 
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Health and safety precautions 
Composting is a well-established technology for the 
reduction of human, animal and plant pathogens. It has been 
shown to control nearly all pathogenic viruses, bacteria, 
fungi and protozoa by eliminating them or reducing them to 
low levels, at which they pose no or minimal risk. However, 
it is still advisable to adhere to the following health and 
safety advice, particularly since dead animals are being 
handled and since composting mixes can contain mouldy 
material. The compost pile will contain living microorganisms 
including moulds, bacteria, fungi and protozoa. These 
microorganisms can cause adverse reactions, particularly in 
people with weakened immune system, asthma or a 
punctured ear-drum, or if somebody takes antibiotics or 
adrenal cortical hormones. Dust particles or bio aerosols 
released from the pile during handling of the compost may 
cause skin irritations, eye infection or respiratory illness  
(Wilkinson et al, 2001). People handling dead animals and 
materials that were in contact with dead animals must 
always wash their hands after such activities, and 
particularly before touching food, eyes and other people. 

In any case, persons handling dead animals, compost 
materials and finished compost should always follow the 
following precautions: 

 

♦ WEAR STANDARD DUTY GLOVES 
♦ WASH HANDS IMMEDIAELY AFTER HANDLING 

MATERIALS 
♦ AVOID BREATHING DUSTS OR MISTS 
♦ WEAR PARTICULATE MASK 
♦ WEAR DUST RESISTANT EYE PROTECTION 
♦ WASH WORK CLOTHING REGULARLY 
♦ PREVENT INJURY WHEN OPERATING MACHINERY 
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Part 4  
The Composting Process 

Overview 
The following aspects of mortality composting will be 
addressed: 

♦ Static pile composting 
♦ Process variables 
♦ Establishing the pile 
♦ Moisture 
♦ Temperature 
♦ Turning the pile 
♦ Monitoring and trouble shooting 

 

Static pile composting 
While most large composting operations in Australia 
process organic residues in turned windrows, static piles 
are used for the composting of dead stock. Although the 
fundamental principles of composting still apply, mortality 
composting represents something of a ‘special case’, with 
different operating procedures. Static pile composting of 
dead animals involves establishing a deep layer of raw 
material on which the carcass/es is placed and then covered 
with more raw material so that the dead body is well buried.  
It also involves minimal turning of the pile and, depending on 
animal size, longer composting times.  

The construction of the pile requires considerable 
quantities of raw material; about 10 - 12m3 of material is 
needed to establish a composting pile for a 450 kg carcass. 
Up to 50% of raw materials can be comprised of finished 
compost from previous composting activities. For static pile 
composting it is important to properly mix different raw 
materials to form a pile that has relatively uniform 
characteristics, except for the carcass of course. 
Alternatively, it may be sufficient if different raw 
materials are added in alternating layers, beginning with 
coarse material at the base.  
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Temperature is the single most important indicator 
regarding progress of the composting process and the level 
of degradation, as well as the likely extent of pathogen kill. 

 

Establishing the compost pile  
To start off with, a separate pile with approximately 10 to 
12 m3 of raw material has to be established for a large, 
mature animal. Additional carcasses can be ‘added’ by 
lengthening the pile into a row. The size of piles and the 
need for raw materials is reduced for smaller animals and 
calves. 

Establish a base layer of relatively dry raw material at the 
composting hardstand area. The depth of the base layer 
should range between approximately 45 cm for small 
carcasses and 60 cm for large carcasses. The dimensions of 
this base layer must be large enough to accommodate the 
carcasses with >60 cm space around the edges. This would 
mean that the base layer should measure approximately 3m 
x 4 m for large animals.  

 
PowerPoint: 
Dairy cattle 
mortality 
composting 

Ideally, a base layer should be comprised of 15 cm 
coarse absorbent material such as large wood chips (to 
facilitate aeration) overlain by up to 45 cm of fine but 
porous and pack-resistant material to absorb moisture 
from the carcasses. 

The main purpose of the base layer is to absorb body fluids 
that are released during the breakdown of the animal, and 
to prevent them from leaching out of the pile. 

Once the base layer is established, place the carcass in the 
centre of the base layer. In order to reduce the size of the 
pile, and hence the amount of raw materials, the head of 
the dead animal should be turned back and limbs should be 
folded in, provided the animal is not too stiff yet to 
accomplish this task. Alternatively, the head and limbs of 
the animal can be severed and packed tightly together to 
minimise spatial requirements.  Subsequently, the carcass is 
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covered with raw materials to a depth of about 60 cm. The 
material used to cover the animal should be damp to 
enhance the composting process. The material must feel 
moist but not be too wet. Composting material is too wet 
when water can be squeezed from it (droplets appear 
between fingers).  

 

 

 
 

Particularly the covering material can be a blend of 
different materials, with up to 50% of finished compost 
from the previous composting cycle. A combination of straw 
and sawdust was shown to produce a rapid rise in 
temperature and reduce the time needed for composting.  
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Source: Wilkinson, 2006 
 

Cross-section of typical compost pile for single large 
animal (top) and several smaller animals (bottom). 

 

Smaller animals can be layered in piles, but a 30 cm layer of 
raw material should separate each layer. The pile can be 
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build to a height of up to 1.8 m, but this requires a 
relatively large base if the carcasses are to be covered by 
at least 60 cm of raw material on all sides. 

The pile should be dome shaped with a peak so that most 
rainwater will not penetrate the pile but be shed off. 
Likewise, if the pile starts growing into a row, it should 
have a distinct ridge, rather than a flat top. Excess 
moisture can terminate the composting process and lead to 
leachate and odours. Leachate can contaminate surface and 
ground waters.  

The pile should not be compacted as this would reduce 
porosity and hence gas exchange. The microorganisms that 
degrade organic matter during the composting process 
require oxygen. The pile needs to retain its porosity, which 
allows air to penetrate into the pile and supply oxygen. 
Optimum porosity allows warm air that is produced in the 
centre of the pile to rise and exit the pile at the top, and 
cool air to be drawn in at the base to replace it.  

 

 
Hot air 
released 

Cold air 
drawn in Cold air 

drawn in 

HOT!

 
 

Air flow in passively aerated pile / windrow, which is 
driven by temperature gradients 
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Carcass preparation 

It is not really necessary to prepare the carcass in any way 
prior to composting. However, it may be advantageous to 
lance the rumen and/or thoracic cavity of larger animals 
(>150 kg) to avoid bloating. This should also speed up 
decomposition of the animal, particularly if punctures are 
large or if the animal is eviscerated.  If there is lack of 
space or lack of raw materials, legs could be cut and folded 
back onto the animal to reduce the size of the pile. 
However, these activities result in possible danger from 
knife and puncture injury as well as exposure to pathogens.  

In some large-scale operations in the USA, carcasses are 
ground up and blended with raw materials, which speeds up 
the composting process considerably.  

 

Variables affecting the composting process 
The composting process represents a sequence of complex 
bio-chemical interactions between diverse microbial 
populations that vary greatly in response to changing 
environmental conditions (food, moisture, temperature) 
throughout the composting process. This situation is often 
referred to as the composting food web. The complexity 
and diversity of the food web make composting a relatively 
robust process that is, within limits, fairly forgiving. 

Nevertheless, key variables such as the physical and 
chemical properties of the raw materials, moisture levels, 
and temperature can have significant impacts on the 
composting process itself, as well as on the quality of the 
finished product.  Following are some key variables for 
composting and their potential effects on the process or 
the product. 
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Variable Criteria / Effects if in desirable range 

Raw material properties 
(incl. mixes) 

- Adequate moisture, C:N ratio, available energy and 
nutrients, particle size distribution and structural stability
- Good composting process with effective biological 
activity  

Permeability of covering 
material 

- Aeration, odour filtering, rain water shedding 
- Good aeration without odour emissions 

Absorbency of base layer - Wettability, water holding capacity 
- No leachate 

Pile dimensions and shape - Dome shaped pile or ridged row, not over 2 m high 
- Aeration, temperature, shedding of rain water, moisture

Moisture content - Water content (squeeze test and laboratory) 
- High microbial activity and temperature, minimal odour
and dust 

Temperature - Temperature inside the pile (temperature probe)  
- Expedient biodegradation, effective pathogen reduction
optimum microbial activity 

Duration - Time from beginning to end of composting process 
- Pathogen reduction, stable and mature compost product 

Source: adapted from EPA Victoria, 1996 
 
 

Moisture 

If the raw materials that are used to cover the dead animal 
are sufficiently moist, it should not be necessary to add 
water to the pile until it is turned, except in very hot 
conditions. The moisture from the carcass will be sufficient 
to sustain microbial activity and maintain high 
temperatures. In high rainfall areas, piles should be 
protected from rain by either locating the pile under cover 
(e.g. old shed) or by covering it with geotextile fabric or a 
tarp (leave base uncovered to allow for gas exchange), at 
least in the rainy season. Alternatively, the pile can be 
covered with an additional layer of material, such as 
sawdust or finished compost that sheds rainwater. 
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Temperature 

Temperature is the single most important indicator for 
progress being made in the composting process and for the 
likelihood of pathogen kill. 

Temperature affects the rate at which organic materials 
are decomposed by directly influencing the make-up of the 
microbial population.  Bacteria, fungi and actinomycetes all 
play a major role in the decomposition of organic materials 
during aerobic composting. In addition, invertebrates such 
as nematodes, centipedes, mites, earthworms and slugs 
consume organic residues, but they are only active at cooler 
temperatures towards the end of the composting process.   

A dynamic food web is at work in a compost pile in which 
there is a succession of organisms that predominate 
depending primarily on temperature and the types of food 
available for consumption. Compost feedstock is a complex 
mix of organic materials, which consist of compounds 
ranging from simple sugars and starches to more complex 
molecules such as cellulose and lignin. 

The composting process can be differentiated into three 
phases: the initial phase, the intensive decomposition phase 
and the curing phase, each of which shows distinct 
temperature regimes and varying dominance of microbial 
populations. 
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Temperature development in aerobic composting 
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The initial composting phase, which is characterised by a 
rapid increase in microbial activity and the first signs of a 
rise in temperature, is mainly due to the activity of 
mesophilic microorganisms consuming easily degradable 
compounds.  

As the temperature begins to rise above approximately 
40ºC, mesophilic organisms begin to die off and 
thermophilic organisms then begin to dominate. As 
temperatures increase to 50ºC and above, thermophilic 
fungi and actinomycetes prevail. If the temperature 
reaches 65-70ºC, the activity of those thermophilic 
organisms also begins to be inhibited, and mainly spore 
forming bacteria can survive and remain active. At this 
point, the rate of decomposition slows.  The highest rate of 
decomposition occurs mostly during the thermophilic stage 
of composting (>45ºC), due mainly to the activity of 
thermophilic bacteria and the high speed of bio-chemical 
processes that occur at this temperature range.   

The decomposition of organic matter is a dynamic process 
because different composting microorganisms have the 
capacity to utilise compounds of varying complexity and 
resistance to degradation. The breakdown of organic 
matter is therefore a successive reduction of complex 
substances to simpler compounds.  

Once the majority of the easily degradable compounds (e.g. 
sugars, starches and amino acids) is decomposed during the 
intensive composting phase, microbial activity and 
temperature decreases. As temperatures fall to 45 – 40ºC, 
a mixture of mesophilic organisms returns to continue the 
degradation of cellulose. Lignin and lignocellulose are 
resistant to decomposition and can be utilised by only very 
few organisms such as basidiomycetes, which become very 
active at this stage of the composting process.  

The temperature in the composting pile declines further 
during the curing and maturation phase and eventually 
mirrors the ambient temperature. At this last stage of the 
composting process, the following can be observed:  
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♦ compounds that are detrimental to plant growth 
(‘phytotoxic’) are eliminated,  

♦ beneficial microorganisms colonize the compost 
(suppression of plant pathogens) 

♦ new stable organic compounds such as humic acids are 
formed. 

 

Feedstock that contains a high proportion of compounds 
that are difficult to break down, such as lignin, require 
longer periods of composting. 

 

In order to ensure that pathogens and weed seeds are 
eliminated, the internal temperature of the compost pile 
should reach between 55 and 65ºC for an extended period 
of time during the first stage of the compost process. . 
Temperatures should not rise above 75ºC, as this will 
destroy beneficial microorganisms. 

 

As temperature is a key indicator for the status of the 
composting process and for the elimination of pathogens 
and weeds, regular temperature measurements are critical 
for managing the composting process, and for ensuring 
pathogen elimination. Therefore, it is recommended to 
measure compost temperatures regularly and to keep a log 
of temperature records.  

 44 
 



Training Manual - Dairy Cattle Mortality Composting  Part 4 The Composting Process  

 

 

Compost temperature probes (1 – 1.2 m long) 

 

The temperature probe should be inserted close to the 
carcass at several positions so that an average pile 
temperature can be calculated.  

 

A logbook should be used to record temperature data over 
time. See for example Compost Monitoring Sheet. 
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ACTIVITY 
 

Use the provided temperature probe to record and observe 
the range of temperatures within a static compost pile. 

Use the suggested compost monitoring sheet or other. 

Remember: the probe tip should be placed near the 
carcass/es, not into the flesh. 

Determine the following: 

Age of pile: 

Raw materials used: 

Moisture at 30 – 60 cm depth: 

Discuss: 

Low temperatures –  

 

 

 

 

 

High temperatures- 
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Compost Monitoring Sheet 

 
Pile ID :__________________ 

Number / size of dead animals :_____________________________________________ 

Raw materials used (% proportion) :_________________________________________ 

______________________________________________________________________ 

Date composting commenced :____________________________ 

 

Date Depth A B C Average Comments  
(odour, moisture, etc.) 

 50 cm      

       

       

       

       

       

 

Remember: wash hands after coming into contact with dead animals, 
compost and equipment! 

Personal protective equipment must always be used when working with 
compost and compost products. 
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Turning the pile 

After a period of three to six month the first stage of 
mortality composting, during which all soft tissue 
disappears should be completed. A good indicator for this 
stage is that temperatures have declined and are close to 
ambient. During that period it is likely that the pile sagged, 
particularly if the animal’s body cavity has collapsed.  

The pile should be turned to fluff up the composted 
material and facilitate aeration, to turn material from the 
outside of the pile to the inside in order to ensure complete 
pasteurisation. Turning is an ideal opportunity to add water, 
if the composted material has dried out. Care needs to be 
taken that, after turning, remaining body parts and bones 
are buried again well below the surface. 

The pile should heat up again after turning if sufficient 
energy (carbon) and nutrients are present in undecomposed 
materials, and if sufficient moisture is present. These 
conditions will induce high microbial activity and rising 
temperatures. Prolonged high temperatures will ensure 
further pathogen kill of the composted material.  

Turning the compost pile requires use of a tractor with 
front-end loader, a telescopic handler, a bucket loader or 
other materials handling machinery. 

 Instructions 
Establishing 
& monitoring 
of mortality 
composting 
piles 

Turning is achieved by cutting into the pile and turning the 
material onto itself, moving around the pile, repeating until 
a reasonably homogenous mix is prepared. 

 

It is most likely that, after three to six months of 
composting, the material is fairly dry and has to be 
watered. The best time of adding water is during turning. 
It is easiest if water can be added with a hose that is 
connected to mains water, or that is supplied from a dam. 
If neither is possible, water has to be delivered to the site 
with a water truck that is equipped with a pump. If the 
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composted material is very dry can be hydrophobic and 
difficult to re-wet. Therefore, water has to be added 
slowly to prevent leaching. Note also that there is a lag 
time between when the material seems moist and when it 
leaches out the bottom. 

 

 
 

Transporting water in on-farm fire fighting equipment to 
enable watering of compost pile 
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To check moisture in the composting  
material, take a sample in your hand  
and squeeze it. The material should  
feel moist, yet when squeezed no  
water droplets should form between  
your fingers, and no water should drip from your hand. 

 

After turning, let the pile sit for another one to two 
months. Monitor temperatures, and after they have 
declined again close to ambient, the composting process 
should be complete and the finished compost can be used 
either for blending with virgin material for the next 
composting cycle, or it can be used as soil conditioner on 
the farm. 

 

Although the composting process is complete, large bones 
of adult cattle such as the skull, the spine, shoulder blades 
or leg bones will not have disappeared. However, they are 
usually ‘clean’ (free of soft tissue) and have become brittle, 
starting to disintegrate.  

 

 

Monitoring and Trouble Shooting 
 

Although composting, and in particular static pile 
composting appears to be a very simple task, mortality 
composting still requires attention and proper management 
for it to be successful and to ensure that biosecurity and 
the environment are not compromised. 
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Monitoring  

The following monitoring / inspection regime should be 
adopted: 

1. Monitor compost pile temperatures (> 60 cm depth) 
weekly for the first four weeks after establishing the 
pile and after turning. Subsequently, fortnightly 
measurements should be sufficient. Take temperature 
readings (three are suggested) from several points in 
the pile and record them in the compost monitoring 
sheet. 

2. After establishing the pile, visit the pile daily for the 
first week, to ensure there is no odour, there is no 
leachate, and no dogs or foxes have dug into the pile to 
get access to the carcass. 

 
 Trouble Shooting  

A range of different problems can arise during the 
composting of cattle mortalities. The key potential 
problems are listed below, together with suggestions how to 
overcome them. 

1. If there is odour from the compost pile, cover it with a 
layer of raw materials or finished compost. 

2. If leachate that originates from the animals body fluids 
is seeping from the compost pile, place absorbent 
material at the base of the downhill side of the pile, so 
it can absorb excess moisture. Once the flow of 
leachate has stopped, the additional material that 
absorbed the leachate should become part of the pile, 
ensuring that it will be pasteurised. 

3. If dogs or foxes are digging into the pile, add more 
raw materials or finished compost in those locations. 
Alternatively, fine meshed wire can be erected, or the 
pile can be covered with material that prevents dogs and 
foxes from digging into the pile, such as shade cloth, 
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chicken wire, round bale plastic netting, or similar such 
materials.    

4. Different reasons can cause the pile not heating up.  If 
temperatures fail to reach 55 °C or more, the likely 
causes could be that raw material mixes contain too 
much old compost (soil), are too wet or too dry, or 
consist of material that is too coarse. Low temperatures 
can be difficult to rectify during the first stage of 
composting because the pile is usually left undisturbed 
for several months. Even though carcass decomposition 
can occur at lower temperatures, the compost still needs 
to be exposed to high temperatures to ensure pathogens 
are eliminated. If this problem occurs during the first 
stage of composting, take remedial action to restore 
high temperatures to the pile after all the soft tissue 
has decomposed. Several options are available depending 
on the cause of the problem. Where too much old 
compost was used, add fresh, uncomposted raw material 
and remix.  Add water if required prior to, or during, 
turning. When excess moisture is the suspected cause 
of the problem, add dry raw materials and remix. If the 
initial raw materials were too coarse (e.g. wood chips), 
add fresh raw materials of a finer particle size (e.g. 
sawdust and manure).  

5. The reasons for the pile heating up rapidly and cooling 
again rapidly could be that too much finished compost 
was used, that raw materials are too porous and provide 
insufficient insulation, or that the C:N ratio is very high 
and available carbon is in limited supply (e.g. wood chips). 
Again, the pile has to be re-built, using adequate raw 
materials. If calves or small animals are composted, the 
pile should measure at least one cubic meter, to ensure 
elevated temperatures are sustained. 

6. Prevent the formation of leachate from heavy and/or 
prolonged rainfall by covering the pile with semi-
permeable compost covers, geotextile, or a tarp prior to 
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severe rain events. In high rainfall areas, compost piles 
may need to be under permanent cover.  
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Notes 
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Part 5  
Biosecurity 
 

Composting is known to control nearly all pathogenic 
viruses, bacteria, fungi, protozoa (including cysts) and 
helminth ova to acceptably low levels. Exceptions to this 
are some spore-forming bacteria (e.g. Bacillus anthracis, 
‘anthrax’) and prions like BSE (bovine spongiform 
encepalopathy). Prions are highly resistant to both 
physical and chemical means of inactivating pathogens 
and for this reason it is assumed that composting will be 
ineffective in reducing infectivity of prion-infected 
carcasses. Because of these exceptions, if the death of 
an animal is suspected to be due to a notifiable disease it 
must not be composted on-farm without the approval of 
the appropriate authorities. 

Pathogens are killed during composting by multiple means, 
such as high temperatures, the direct and indirect 
effects of other microorganisms (e.g. through production 
of antibiotics or competition for nutrients) and the 
presence of organic acids and ammonia in the compost.  
Not only is temperature considered to be the most 
important factor in killing pathogens, it is also relatively 
easy to measure during composting. 

PowerPoint: 
Composting 
as a means of 
dealing with 
animal 
mortalities 

The heat required for the inactivation of pathogens is a 
function of both temperature and length (time) of 
exposure; exposure to an average temperature during 
composting of 55 to 60°C for a couple of days is usually 
sufficient to kill the vast majority of pathogens. 

To achieve efficient pathogen kill, all materials in a 
compost pile must be exposed to high temperatures for 
prolonged periods. In piles or windrows, there is great 
variation in the temperature profile from the cool 
outside layers to the hot central mass. As a result, piles 
and windrows are usually turned periodically to expose 
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also the outer layers of the pile to high temperature 
composting. 

Proficient design and operation of mortality composting 
systems is very important to ensure that all material 
achieves adequate temperatures for long enough to kill 
pathogens. Confidence that this is achieved for mortality 
composting piles is possible even though they are not 
usually turned until after completion of the primary stage 
of composting, provided that temperature is monitored.  
The current state of knowledge suggests that taking the 
following factors into consideration will reduce the 
microbiological risks associated with mortality 
composting: 

• attention to site design and layout to minimise 
scavenging and contamination of ground and surface 
water with pathogens 

• using a minimum two-stage composting system 
followed by the use of a curing phase to properly 
complete the composting process 

• where possible, fully encapsulating mortalities in 
‘clean’ raw materials 

• use sufficient raw materials to absorb liquids and 
odorous gasses produced during composting 

• monitor and manage the composting process to 
maximise progress towards the full completion of 
composting (e.g. temperature, monitoring, watering 
and turning) 

• attention to basic standards of hygiene (e.g. 
minimising pooling of water at the site, regular 
sanitising of equipment and keeping it separate from 
production facilities, use of personal safety 
equipment by compost operators) 
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Part 6  
Costs  

Although composting of dead animals is technically viable 
and a sound method of disposing of carcasses, it still 
incurs costs, which need to be compared to other 
available stock disposal options. 

 

Site establishment  
Costs of establishing a permanent composting hardstand 
area can vary greatly from farm to farm, depending upon 
availability of material (gravel) and equipment. Set-up 
cost for the hardstand area can be high if materials have 
to be brought onto the farm and if external contractors 
are engaged.  

 

Operating costs  
Composting of dead cattle usually incurs three kinds of 
cost: 

Purchase of raw materials,  

Machinery costs; and 

Labour costs. 

Table 1 suggests that composting of a mature cow can 
cost between approximately $120 and $300, including 
turning and monitoring. These costs however, do not 
include pro-rata costs for the hardstand area and 
purchase of a temperature probe (approximately $350).  
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Estimated costs of composting a mature cow in a static pile  
Item Requirement Rate Total 
Sawdust 

- all new sawdust 
- 50% compost/manure 
- manure1 + compost 

 
100% = 10 - 12m3

50% = 5 - 6m3 

0% = 0m3 

 
$15 / m3 

 
$150 – $180 
$75 -  $90 

$0 

Tractor (90 HP) 2 
- establishing 
- turning 

 
0.75 hr 
0.5 hr 

 
$33.35 / hr 

 
$25.01 
$16.68 

Labour 
- establishing 
- turning 
- monitoring 

 
0.75 hr 
0.5 hr 
1.5 hr 

 
$30 / hr 

 
$22.50 
$15.50 
$45.00 

Total per cow   $125 – $305 

 
1 Manure means bedding materials from calf / cow pens, spoilt feedstuff, manure etc. 
2 Hourly operating costs include depreciation, interest, insurance and running costs (DPI 
NSW, 2007). 

 

The need to purchase raw materials increases the costs 
of composting dead cattle considerably. Conversely, it is 
advantageous if bedding material, spoilt feed stuffs, 
manure or finished compost can be used to compost dead 
animals, reducing costs by up to 60%.  
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Part 7 
Using compost 

 

Depending on the raw material originally used, and the 
degree of degradation, finished compost can be re-used 
once or twice together with uncomposted raw materials, 
but eventually the organic material will be largely 
degraded, unable to sustain the composting process. At 
that point finished compost can be used as soil 
conditioner for land management purposes.  

 

Compost quality 
The quality of finished compost can vary widely, 
depending on the raw materials used, the number of 
composting cycles and the ratio of animal body weight to 
weight of raw materials. As an example, the following 
table provides analytical results of two composts that 
were processed for approximately seven months. 
However, raw materials were different and so was the 
employed composting technology. 

 

Compost volume 
Due to biodegradation and evaporative losses, the 
amount, i.e. mass and volume of composted material will 
decline during the composting process. If, for example, a 
compost pile measures 14 m3 (12 m3 raw material + 2 m3 
animal body), at the end there might be between 7 and 8 
m3 of finished compost. If, say 5m3 were re-used for 
composting, only a few cubic metres of compost would be 
left for land application. 
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Characteristics of two single-batch mortality composts that 
were composted for seven months   
Product characteristic Unit  Compost 1 Compost 2 
Moisture % 42 55 
pH - 6.4 6.4 
Conductivity dS/m 2 6.47 
Organic carbon % dm 19.45 49.61 
Organic matter % dm 33.53 85.54 
C/N Ratio  18.52 34.22 
Total nitrogen % dm 1.05 1.45 
Ammonium - N mg / kg 164 313 
Nitrate - N mg / kg 101 563 
Ammonium + Nitrate - N mg / kg 265 1605 
Total phosphorus % dm 0.27 0.22 
Phosphorus - soluble mg / L 22.6 106.1 
Boron mg / kg 12 8 
Calcium % dm 0.45 0.7 
Magnesium   % dm 0.18 0.21 
Sodium % dm 0.18 0.22 
Toxicity mm 40.15 29.94 
Pathogens#    
E. coli MPN/g 1.4 < 0.2 

 

Bones 
Large and thick bones such as the skull, shoulder plates, 
the spine and leg bones will not disappear during the 
composting process, but they will start softening and 
decaying. Remaining large bones can be extracted from 
the compost and disposed elsewhere (e.g. buried). 
Alternatively, they can remain in the compost, and be 
applied to land, where they will eventually break down and 
disappear. 
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Remaining bones after seven months composting   
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Compost use for land management 
Compost should be applied with a manure or compost 
spreader to achieve proper distribution across a field. 
Since compost is a soil conditioner, and also for 
biosecurity reasons, compost should be used when fields 
are cultivated.  

Pastures where mortality compost is spread evenly at 
typical rates (e.g. less than 20 m3/ha) may be grazed by 
livestock without contravening the ruminant feed-ban. 
The BSE transmission risks are likely to be insignificant 
when mortality compost is used sensibly as a fertiliser or 
soil conditioner. This approach is consistent with 
international standards that allow for meat and bone 
meal to be used as pasture fertiliser but not as stock 
food. 

It is likely that farmers that spread manure regularly, 
either with their own equipment or by using a contractor, 
will simply spread the compost along with the manure. 
Bones that remain in the compost are unlikely to damage 
the beaters of manure spreaders, although they may 
obstruct the flow of material in some instances. 

If no spreader is available, or if there are concerns 
regarding the use of mortality compost on grazed land, 
the compost can be used in fenced off areas such as 
shelter belts, either existing or future ones.   
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Glossary 
 
Actinomycetes 
A group of bacteria, which form branching filaments, analogous to the filamentous growth of 
most fungi.  They are responsible for the earthy smell of compost. 
 
Aerobic     
An organism or process requiring oxygen.  
 
Anaerobic 
In the absence of oxygen, or not requiring oxygen.  Anaerobic conditions in windrow 
composting can cause unpleasant odours. 
 
Bacteria 
A large group of primitive, single-celled microorganisms responsible for a large part of the 
decomposition of organic matter that occurs during composting. 
 
Feedstock 
A feedstock is a substance used as a raw material in an industrial process, in this case it is 
organic material used for composting, e.g. sawdust, chicken litter, manure, spoilt hay. 
 
Fungi 
A group of microorganisms, which decompose organic materials in compost mainly at 
mesophilic temperatures.  They are often seen as a whitish filamentous growth in the cooler 
zones of a compost heap. 
 
Leachate 
The liquid extract that results when water comes into contact with a solid, or percolates through a 
permeable material. Leachate can contain dissolved or suspended materials, or both. 
 
Maturation 
Final stage of composting where temperatures remain steady below 45°C, and the compost 
becomes safe to use with plants due to the absence of toxins. 
 
Mature 
An adjective describing the absence of phytotoxic compounds and therefore the suitability of a 
product for use with plants.  Immature composts can be toxic to plants. 
 
Mesophilic 
A temperature range of 10-45°C.  Mesophilic organisms grow well at these temperatures and are 
also important for decomposition during composting. 
 
Microbial 
See microorganisms 
 

 63 
 



Training Manual - Dairy Cattle Mortality Composting  Part 7 Using compost 
   

Microorganisms 
Organisms too small to be seen with the naked eye.  In the case of composting, fungi, bacteria 
and actinomycetes are the invisible workforce responsible for decomposition. 
 
N drawdown 
Competition for N between microorganisms, which results in the reduction in available nitrogen 
for plants in compost or soil.  This is often a problem with unstable composts when nitrogen is in 
short supply. 
 
Pasteurisation 
The process of heating products for the purpose of destroying harmful organisms. A method for 
killing weeds and pathogens using heat and moisture. Unlike sterilisation, pasteurisation is not 
intended to kill all (pathogenic) microorganisms, but to achieve a "logarithmic reduction" in the 
number of viable organisms, reducing their number so they are unlikely to cause disease. 
Pasteurisation occurs at temperatures between 55 and 70°C.     
 
Pathogens 
Organisms capable of producing disease or infection in plants, animals or humans.  The heat 
produced during thermophilic composting can kill pathogens. 
 
pH 
A measure of the concentration of hydrogen ions in a solution.  The lower the pH the more 
hydrogen ions are present and the more acidic the material is.  The higher the pH the fewer 
hydrogen ions are present and the more alkaline the material is.  A pH of 7 is neutral. 
 
Phytotoxic 
An adjective describing a substance that has a toxic effect on plants.  Immature or anaerobic 
composts may contain acids or alcohols that could harm plants. 
 
Process control 
Stringent and documented monitoring of all critical control points in a composting process so as 
to minimise defects and make products, which can be guaranteed to customers. 
 
Soil conditioner 
A soil additive used to stabilize soil, improve resistance to erosion, increase permeability to air 
and water, improve texture or make it easier to cultivate.  Does not have significant fertilizer 
value. 
 
Stable 
An adjective describing the stage of decomposition of organic matter as a function of biological 
activity.  Unstable composts continue to break down rapidly due to high rates of biological 
activity. 
 
Structure 
Ability to resist settling and compaction.  Structure can be improved by large rigid particles. 
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Thermophilic 
Temperatures above 45°C. Used to describe a stage of composting in which high temperatures 
are sustained resulting in high rates of decomposition and pasteurisation of the compost.  Heat-
loving microorganisms survive well in these conditions. 
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Appendix 1 

Guidelines for Sampling and Analysis 
 

Potential major problems:  
 - No identification code is assigned to sampled windrow  
- Samples are not representative or not mixed thoroughly 
- Sample volume is inadequate  
- Samples are inadequately or wrongly labelled 

 

Procedures 

1. Identify pile from which sample is taken 
(Identification Code). 

2. Label sampling bag with pile identification code(s), 
senders name and date. 

3. Take random samples from all sides of sampled pile 
and collect in bucket. 

4. Ensure that samples are taken at least 20 – 50 cm 
below surface. 

5. The aggregated sample is made up of at least 5 to 10 
sub-samples. 

6. Gather sufficient sub-samples to make up at least 8 
litres.  

7. Mix sub-samples thoroughly until material is 
homogenous and well mixed. To ensure proper mixing 
of sampled material a sufficiently large container 
(e.g. 40 litre tub) or plastic sack has to be used for 
mixing. 

8. Transfer the required volume (see below) into one or 
more properly labelled plastic sample bag(s). 

9. Ensure that sample bags are properly closed and well 
packaged for shipment to external laboratory. 
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10. Retain the remaining sample material in an 
appropriately labelled airtight container or plastic 
bag until test results are received and approved. 

 

Compost Sample Volume (confirm with laboratory) 

Nutrients and agronomic properties  = 2.5 Ltr 

Above plus toxicity, pathogens, etc. = 7 Ltr 

Full Australian Standard    = 10 Ltr 
(incl. impurities & heavy metals)  

 

Dispatch 

Send properly packaged compost sample together with 
sheet that states compost analysis requirements to  

 

(adapted from: The Organic Force, 2007) 
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