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Beaudesert Rendering Facility
ARA Accreditation # 29
Bromelton Industrial Estate
Beaudesert, Queensland, 4285.
Telephone (07) 5541 3422
Email: Beaudesert@ajbush.com.au

www.ajbush.com.au

Forget the rest – Bush’s are best!

Riverstone Rendering Facility
ARA Accreditation # 37
Windsor Road
Riverstone, NSW, 2765
Telephone (02) 9627 3488
Email: Manufactures@ajbush.com.au

A.J.Bush & Sons (Manufactures) Pty. Ltd.

Each A.J.Bush & Sons Rendering facility has five specialist continuous rendering process lines installed as listed:
• High Temperature Rendering of Bone & Fat – producing Meat & Bone Meal and Tallow
• Low Temperature Rendering of Inedible Offal – producing Meat & Bone Meal and Tallow
• High Temperature Rendering of Poultry “raws” – producing Poultry Meal and Poultry Oil
• Hydrolysis and Disk Drying of Poultry Feather – producing Hydrolyzed Feather Meal
• Co-Agulation and Disk Drying of Blood – producing Disk Dried Blood Meal

Animal by-products may be purchased outright or alternatively be rendered for a supplier on a service rendering (contract manufacturing) basis. Our Rendering
services are conducted in strict accordance with industry best practice for Workplace Health & Safety, Environmental Compliance and Quality Assurance utilizing
HACCP procedures. Our rendering facilities are Accredited under the Australian Renderers Association Code of Practice for the Hygienic Production of Rendered
Animal Products. A.J.Bush & Sons are pleased to support ARA initiative of the Accreditation workshop. Our Riverstone facility continues to welcome all course
participants of the ARA Accreditation Workshop for the Hygienic Production of Rendered Animal Products.

A.J.Bush & Sons first commenced business in 1912 as a retail butcher store. A.J.Bush & Sons (Manufactures) Pty Ltd has rendered animal by-products since 1954.
We operate two modern rendering facilities located to best serve the Sydney and Brisbane metropolitan areas – and hinterland regions beyond. Our complete
Rendering service encompasses the efficient collection, transportation and processing of rendered animal by-products. Rendered products are consigned to the
Australian and International markets.

Rendering Service to the Australian Meat Industry

Future directions for the rendering
industry
Klemens Rethmann, SARIA Bio-Industries, Germany

Ladies and Gentlemen,
When Andy Bennet asked me more than a year ago
whether I would be prepared to make a keynote
speech, I agreed. Carelessly. For at the time, I didn’t
know what topics my Australian colleagues would ask
me to discuss. It’s not a very easy task to talk about
the future of the rendering industry, particularly from
the point of view of European rendering. A discussion
of the future, however, would be impossible
without reflecting on the past. Only by attempting
to understand how and why the rendering industry
has developed as it has, may ideas about the future
be developed.
Seventy years ago, 418 rendering plants still existed
and you could bury animal by-products at 7.200
sites in Germany. The number of plants dedicated
to rendering resulted from the maximum distance
a horse and cart could travel in one day. Just as
safely as it may be assumed that renderers were
not particularly popular in those days, it may be
just as safely assumed that many more people were
aware of what was happening to animal by-products.
Renderers were part of the community, they were
part of public life.
Widespread industrialization also resulted in the
meat sector becoming increasingly industrialized.
Previously, animals were either slaughtered on
farms or at small businesses, but central abattoirs
soon developed. The large meat factories in
Chicago became the model not only for Henry Ford’s
automobile production. The logistics improved
through the use of motorized trucks permitted larger
distances between slaughterhouses and rendering
plants to be covered.
Until the middle of the last century, renderers
were people who had more or less coincidentally
come into the possession of rendering equipment.
Such equipment included, for instance, cookers
for removing the water from raw materials and

simple presses for separating meal from fats. When
slaughtering shifted from small businesses to meat
factories, many renderers also had to give up their
business. Just as the slaughtering of animals was
no longer accepted as part of public life, these sites
also were forced to shut down. The processing of raw
materials became concentrated at a few rendering
plants which were situated outside urban areas.
But, still, people were ever less prepared to accept
the environmental effects caused by rendering
plants. The plants that now remained were forced
into developing technologies for treating waste
water and cleaning air emissions. Our industry was
responsible for the development of air scrubbers and
the first biological filters for treating air emissions.
Over time, the capital employed in the rendering
industry started to concentrate in three areas. A
third went into treating raw materials (let’s say
classical rendering equipment), another third
went into the logistics required for collecting raw
materials and the remaining third was dedicated to
minimizing environmental hazards. These additional
investments resulted in the discovery of economies
of scale at rendering plants. Only those who were
able to increase their raw -material throughputs
were able to finance such investments. In Germany,
this also caused renderers to lose their best friends
i.e. their colleagues. The competition between
rendering plants resulted in each factory developing
independently. No renderer wanted its neighbours
to benefit from its findings and technological
developments.
And, subsequently, anything that looked as if it could
have once been part of an animal was processed.
These factories produced commodities, meal and
fat, and they were compelled to compete with the
prices achieved on the world market for other types
of vegetable proteins and fats and oils.
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Renderers were now no longer only specialists in
the processing of animal raw materials, they had also
been obliged to specialize in the logistics required for
collecting raw materials. They also became operators
of waste-water treatment and emissions treatment
plants. And they couldn’t be blamed for showing little
interest in what actually happened to their products.
Product sales were being increasingly organized by
independent dealers. Only those who were able to
collect and process raw materials at as low a cost as
possible were able to survive in the face of predatory
competition.
Cost reductions required that ever greater quantities
be concentrated at individual locations. The
development of continuous processing procedures
was also detrimental to the special products that had
previously been produced in batch driers. All types
of raw materials were mixed and used in large-scale
continuously running systems to produce a more or
less standardized meat and bone meal. The price of
the final product was determined exclusively on the
basis of protein content.
Technical developments in production plants and
markets were accompanied by the progressive
isolation of the rendering industry. The rendering
industry in the USA consequently succinctly
described itself as the “invisible industry”. Politicians
and neighbours were not interested in what was
happening at the factories, but only what came out
of them besides meal and fat.
So it became a rendering plant’s objective to work as
unnoticed as possible. The mastering of waste water
and odour emissions became the condition for the
continued existence of such plants. In other words:
rendering plants that were not perceived as such
in their environments were good plants and could
expect to survive into the future.
Now we have come to the end of the previous
decade or even the previous century, or, yes, even
the previous millennium. A cattle illness that vets
had been aware of for centuries developed into an
epidemic initially in England. Those who were to
blame were quickly identified: The renderers. In other
words, those who had only been processing what
others had left them from steak production were now
being accused of jeopardizing and even destroying
the European beef industry. Society and politicians
regarded renderers as the root of the problem. The
role that was assigned to the rendering industry was
no longer that of the hygienic processor and disposer



of animal by-products, but solely that of the producer
of meat and bone meal and fat. The political solution
was brief and clear: as soon as the production of
meat and bone meal could be stopped, the problem
of BSE would be eliminated.
Due to the fact that politicians these days are forced
to distinguish themselves by finding quick fixes
and not by rigorously thinking through complex
relationships, they were relatively shocked when
they discovered that their solution to the animal
meal problem had created a by-product problem. It
was now impossible to process millions of tonnes of
animal by-products into marketable goods. Ironically,
this new problem concerning raw materials resulted
in the banning of animal meal feeds not causing
any additional serious difficulties to the European
rendering industry.
For as long as people were not prepared to change
their eating habits, identical quantities of animal
by-products would be produced and would require
processing.
Renderers have always been accustomed to solving
problems. So they were also quickly able to find a
way of surviving the ban on animal meal feeds. They
continued to process by-products and to produce
meal and fats as before. The end products, however,
were no longer used in the production of animal
feed. They were now used for fuel production. The
fact that the laws and regulations had ensured that
all market participants were similarly affected meant
that all renderers were equally compelled to pass on
the costs they incurred to the meat industry, which
then subsequently factored the higher expenditure
into their own sales prices. Renderers continued to
be the ones who collected and dried raw materials.
Only, now, these products went to different final
destinations.
The problem of marketing the products they
manufactured, which most rendering plants had
not actually mastered properly, was solved at the
same time. The cement and power plant industries
purchased the meal. Up to half the quantities of fat
was utilized as a source of energy by the rendering
plants in their own raw-material drying processes
while the remainder was either sold to the oleo
chemical industry or to the steel industries as a
source of energy. In consequence, we regularly
complained about having now become destroyers of
value instead of “renderers” in the original sense of
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the word and that we no longer returned something
to the economy. And we also complained that we
were innocent because, after all, we had not issued
the feed ban. Nevertheless we were still earning good
money under the conditions of the new feed ban.
The new calculations were comfortable and, for the
first time, we were not dependent on the fluctuating
world markets for protein and fats.
Actually, we could have continued like this forever.
But we did not take into account that the meat
industry would respond to the high cost of disposal
by finding new sales channels for its by-products.
These days, much of what was previously processed
into bone meal at our plants is now being exported
as frozen food – into the hungry markets of Russia,
Eastern Europe and Africa. New competitors also
offer solutions for the raw material with compost
and biogas plants.
I have not seen any pigs’ feet at our factories for a
long time. Also, the highly complex laws are being
utilized by creative competitors to find new markets
for meal and fats. If you see the amount of animal
proteins being supplied to the pet-food industry in
Russia, you have to ask yourself whether the pets
there don’t all have curly tails. The consequence:
rendering plants in the EU are being shut down
again. Usually, such market consolidation is followed
by quantities being concentrated at remaining
rendering plants. But, today, it’s apparent that great
quantities of raw materials are being withdrawn from
the rendering industry. Fixed costs at these plants,
however, remain unchanged and so profitability at
European companies is down.
Up to here, you might have thought this was a
retelling of an old tale. But the question is what can
we learn from it for the future?
If our industry in Europe is to survive into the future,
it must change. Previously the method was to
concentrate as much raw material into our production
lines as possible. But, in future, plants and production
capacities will be forced to specialize. However, such
specialization will not only be based on science. The
entire industry has forfeited consumers’ trust.
Today, it’s academic whether that was our fault or not.
The fact is that we have lost their trust and, without
regaining their confidence, it will be impossible to
find new markets for our products.

Previously, when we manufactured special products,
we distinguished them by the type of raw material
used. Products were distinguished, for example, as
hoof meals, blood meals, feather meals, poultry
meals, and so on. In future, we will also be compelled
to distinguish our raw materials by the amount
of potential risk inherent in them. Unfortunately,
product categorization will not only be determined
by science. Fear in European consumers will
permanently prevent fallen stock from being used
as the basis for acceptable feeds. It will take many
years for meal and fats produced with raw materials
from cattle that are acceptable for food products to
be sold as feed. The product quality will no longer
be judged alone on the basis of the protein and FFA
contents, but also by documentation of the actual
raw-material specialization. To this end, we have
developed markers in Europe that identify meals that
have been produced from dangerous raw materials.
We have also developed methods by which we are
able to establish which species was used in the
manufacture of our products.
We are currently in the process of having the
authorities in Europe approve these methods.
Steve Woodgate and Niels Leth Nielsen will later
be explaining the difficult road that lies ahead
before our products and our production processes
will be accepted by the law-making bodies. If we
can succeed in restarting the processing of these
products again, we shall also be able to counter
the continued falls we are experiencing in our rawmaterial quantities.
Renderers who are successful over the long-term will
no longer distinguish themselves by the fact that they
are able to transform anything that could have once
belonged to an animal into a commodity. Rendering
plants that will achieve success over the long-term
will track meat from the farm to the restaurant and
will focus on by-products at all stages of the valueadding chain. They will collect fallen stock from
farms and process it at specialized plants. They
will collect hides and market them to the leather
industry. They will refine the fats produced in their
factories into high-quality energy substitutes, for
instance, as safe fuels for steam rising cookers or
as bio-diesel. The meal produced from cadavers will
either be used as an energy source or, if it’s not from
cattle, processed into high-phosphor fertilisers. They
will be responsible for the raw materials produced
at abattoirs. They will collect and process organs
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for the pet-food industry. They will clean offal and
process it into meal and fats separated according
to species, which, insofar as the raw material was
suitable for use as foods, will then be used again as
animal feed stuff.
They will also separate the by-products created in
cutting rooms. Some of these raw materials will be
refrigerated and transported to fat melters. Bacon
rind and bones will become raw materials for the
gelatine industry. Solutions will also be found for
by-products from restaurants. Yellow grease will
be treated and supplied to the oil and chemical
industries or processed into bio-diesel. Restaurants
wastes will be transformed into bio-gas.
If we wish to achieve a position where we’re able
to continuously market the products manufactured
using these various production processes, we should
no longer see our products from the manufacturer’s
point of view, but from the user’s.
Because it will be the customers who decide which
products we may sell. All successful anglers know
that the worm has to taste good for the fish and
not for the angler. Customers are no longer only
interested in objective quality, the subjective quality
they experience is also determining to them. Even
if it may be a major benefit for farmers to be able
to purchase feed at 10% lower costs, it will be the
customers in supermarkets who will finally decide
which feed will be acceptable and which will not.
If we understand that it’s not housewives at counters
who take these decisions on behalf of customers
but supermarket buyers, then it becomes clear how
relative a 10% lower feed cost is at the end of the
day. If farmers are able to purchase feed at a 10%
discount, their end product – let us say in this case
pork – will only be 5% cheaper. The abattoir that
purchases the product at this stage at a 5% discount
will only be able to sell its meat to supermarkets at a
price that is only 2% lower. The 10% lower feed cost
therefore translates into a reduction of less than 1%
for a cutlet at the counter. Supermarket managers
will think twice about whether the benefit of a
less than 1% lower sales price for the end product
outweighs the risk of damaging the image of the
entire supermarket chain. Wal-Mart will not risk being
vilified in tomorrow’s newspapers as the people who
sold “pork fattened with cadavers”.
We must accept that at least in Europe consumers
have been so sensitized by past scandals that major



supermarkets will not contemplate taking this risk.
Successful producers will be characterized by the fact
that they deliver to customers what customers want.
This means for us that we shall be manufacturing
products in specialized factories from accepted raw
materials.
Here, in Australia, the question will be what this
possible future of rendering in Europe will mean for
you. You will make the assumption that your raw
materials are safe. Which is true. The products that
are being manufactured in factories in Australia are
sold on your sales markets.
In Europe, we shall only be able to market products
that have been accepted as safe in accordance with
the understanding of European laws. Only when
the use of these products has again been legalized
in Europe, will it be possible to export them legally
from Europe. Due to the fact that it will be a long
time before European supermarkets will also be
able to accept these products manufactured by the
rendering industry in specialized plants as feed
for meat traded in Europe, the European rendering
industry will have to export a large proportion of the
feed it produces.
The Australian rendering industry will then be
confronted with European quality standards on
international markets. It’s impossible for me today
to say what this will mean for your products. Initially,
it may be assumed that Europe will only supply
minor quantities to the world market. Commodity
markets on which renderers are still operating today
are characterized by the fact that the lowest price
offered determines the entire price level. It may also
pass that the highest quality level supplied to the
market will become the minimum standard for the
global market.
It’s apparent today that the meat business has
become globalized. Meat from New Zealand’s
countryside is sold in Europe. Danish pork is supplied
to Japan and Brazilian pork to Russia. The European
Union has determined that over the long-term it will
only accept those meat imports that are produced to
the same standards that apply in Europe.
So I cannot promise you that this route taken by the
European “by-products industry” – where I am no
longer speaking of the European “rendering industry”
– will remain without affect for your markets.
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If we want to stay in our markets we have to offer
competitive prices to our raw-material suppliers. And
we will sell our products on global markets.
Let us meet there as friends, and friends know why
friends act “as they do”.
I’d like to thank you for having given me the chance
To point out, what I think we will be forced to do
tomorrow.



KEITH ENGINEERING
(AUSTRALIA) PTY. LTD.
It takes just one company to satisfy all your rendering and by-product
requirements
AUSTRALIA
Postal Address: P.O.Box 149, Matraville, N.S.W. 2036
Phone: (61)(2) 9316-9042 Fax: (61)(2) 9316-8717
E-mail: keitheng@bigpond.com
Web Site: www.keitheng.com
• We design, manufacture, commission and provide all your needs from the
smallest screw conveyor to the largest package rendering system.
• We offer a free consultancy service combined with a general layout to suit
particular needs. We can also offer feasibility statements on your new plant.
• Keith Engineering have 50 years of experience in the rendering industry
servicing the local and overseas market.
• Dependable service, Quality equipment, Affordable price.
• All our equipment is Australian made.

The popular ‘Keith’
1038 Press
Up to 2,000kg/hr
cake capacity

Keith Engineering can supply Screw Presses with a cake capacity between 800 and 4530kg/hr
depending on material presented
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Two Independent Companies
(solely New Zealand owned and
operated), specialising in the
design, manufacturing, repair,
service and commission of :
Rendering Grinders, Meat pumps,
Decanters and Separators for all
industrial applications to meet
your needs.
Quality, reliability, flexibility &
affordable products.
Also AGENTS FOR
DMI, MANUFACTURES OF LARGE
DECANTING CENTRIFUGES
VISCOTHERM, FULL HYDRAULIC DRIVES
HUTCHISON-HAYES INC, MANUFACTURES
OF DECANTERS & SEPARATORS

NEW ZEALAND
CHRISTCHURCH
21 Empire Road, Belfast
P O Box 29 Kaiapoi
Phone +64 3 323 6150, +64 3 323 6151
Fax + 64 3 323 6152

10

AUSTRALIA
HAMILTON
16 Bandon Street, Dinsdale
Phone: +64 7 847 3530
Mobile: 021 915 689

SYDNEY
7 Salisbury RD Castle Hill 2154
PO Box 4814 Northrocks, NSW 2151
Phone 02 9680 8958
Fax 02 9680 2016

NEWCASTLE
2, Raymond Street,
Speers Point, NSW 2284
Phone: +61 408 508 535

Tallow markets
Lisa Toohey, Goodman Fielder

Slide 1
The Worldwide Picture for Fats and Oils
Increased consumer awareness across the US and Europe
is being driven through government legislation and
curiosity.
• Preference for use of unsaturated fats
• Nutrient and cholesterol claims require fatty acid
declaration
• Obesity statistics are widely published and understood
• Further driven by public health policy, National Heart
Foundation and Nutritional Groups
• Awareness will continue to increase over time
• Labelling of levels of trans fats becoming a key
industry issue

Slide 2
The Global Health Picture
• US has the highest incidence of obesity in the world.
• Annual Fat consumption per capita is 52 kg
– Australia 32 kg
– China 15 kg
• 60% of Australian adults are considered overweight or
obese
• 1 in 4 children is considered overweight or obese
• Why is this happening?
– Sugar intake is increasing
– Our intake of fats and oils is made up of an
unhealthy balance
– Australasian consumption is heavily dominated by
Saturated fats – both Tallow and Palm based.

Slide 3
Nutrition & Consumer Awareness

11
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Slide4
Nutrition & Consumer Awareness

Slide5
Nutrition & Consumer Awareness

12
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Slide 6

Slide 9

The Push to “Ban Trans”

Goodman Fielder Commercial Structure

McDonald’s to pay $8.5 million in trans fat lawsuit
California man had sued over company’s delays in limiting
them
Saturday, February 12, 2005 Posted: 8:06 AM EST (1306 GMT)

SAN FRANCISCO, California (Reuters) – McDonald’s has
agreed to pay $8.5 million to settle a lawsuit over arteryclogging trans fats in its cooking oils, the company said
Friday.

Food Manufacturers and Bulk
Oil users: Plant bakeries, Par
fryers, Continuous fryers,
QSRs, Ingredients users

Commercial /
Industrial

End users: Restaurants,
Caterers, Institutions,
Franchise Bakeries,
Takeaway Outlets

Food Service

McDonald’s said it will donate $7 million to the American
Heart Association and spend another $1.5 million to
inform the public of its trans fat plans.
The settlement is the result of litigation from a San
Francisco-area activist who has been seeking to raise
public awareness of the health dangers from the
trans fatty acids (TFAs) in hydrogenated or partially

Primarily Asia (Hong Kong
and China). Bakery
applications, frying medium.
Largely packed product

Export

Slide 7

Slide 10

World Regulatory Requirements – Trans Fatty Acids

Tallow Volume Trends – Total

Denmark

5PUBM5BMMPX7PMVNF

• In June 2003, Denmark became the first country in the
world to introduce limits on the trans fatty acids
• Oils and fats are now forbidden on the Danish market
if they contain trans fatty acids exceeding 2% (of total
fat content
This law only relates to industrially produced
trans fatty acids
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World Regulatory Requirements – Trans Fatty Acids

Tallow Volume Trends by Channel
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USA
• In July 2003, USFDA announced final rule for trans
fatty acids labelling
• This rule will be effective January 1, 2006
• Trans fatty acid levels less than 0.5 gram per
serving can be claimed as ‘trans free’

'0
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&YQPSU
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Tallow Volume Trends – Bulk

Changes To NHF Approval Criteria
• Breakfast Cereals

#VML5BMMPX7PMVNF

• Cereal-Based Bars
• Cakes, Muffins and Other Baked Goods
• Biscuits – sweet - savoury (including Crispbread)
• Pasta and Noodles – plain - processed
• Grains – processed
• Savoury Pies, Pastries and Pizzas
• Plant-based Meat Alternatives

'0

'0

'0
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Tallow Volume Trends – Packed

Changes to the NHF Approval Criteria
• No partially hydrogenated fat; or

1BDLFE5BMMPX7PMVNF

• Trans fat – 0.2g/100g or less.
• Products with a total fat content of 1g/100g or less will
also be considered to comply with this criterion.
• Immediate impact on the market:
– Move away from previously high volume tallow
based bakery fats for all pre packed and shelf
stable products
– Whilst this will expedite the decline, the trend had
been apparent

'0

'0

'0

'0

Slide 14

Slide 17

Factors Impacting Domestic Market – Ingredients

Factors Impacting the Domestic Market – Frying

• Regulations on labelling are yet to be introduced into
the Australasian market.

The McDonalds change to vegetable oil in 2004 was
driven by:

• The key driving force behind the move out of trans fats
is the new ‘Tick’ criteria, introduced by the National
Heart Foundation

• Aim to lower saturated fat

• This mainly has effects on tallow-based ingredients, as
opposed to frying mediums

• McDonalds desire to be ‘Part of the Solution’

• Critical difference between the Australasian moves
and the those of Denmark and USA is that there is
no differentiation between naturally occurring and
industrially created trans fats.

Immediate impact into other channels:

• Negative connotations associated with animal fat
• The issues for Australia were different to the US scenario
• Commercial / Industrial: moderate impact into par frying
for QSRs – a reluctance to have chips / fries parfried in
tallow. No frying of salty snack foods remains.
• Food Service: limited impact, but some interest in
alternatives raised. Price remains a key criteria for this
group.
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Factors Impacting the Domestic Market – Frying

Export Opportunities – Ingredients
• Asian market, particularly Hong Kong and China, have
a preference for flavour delivered by tallow based
ingredients.
• Opportunities exist for:
– Butter substitutes – particularly in current climate,
butter pricing is not attractive
– Bakery specific applications – general purpose
margarines and shortenings can be extended into
specific cake, pastry, and biscuit margarines and
shortenings
– Focus on local bakeries, and small – medium sized
plant bakeries
– Large plant manufacturers, driven by
multinationals, are using a predominately palm
based ingredients – no change anticipated
Buoyant outlook with growth expected,
although off a smaller base

Potential impact into other channels:
• Commercial / Industrial:
– Move away from par frying for all QSRs
– Reluctance from par fryers to handle more than
2-3 oil types in their plants
– Consumer demand for ‘healthier’ cook at home
options
– Pressure expected from major retailers to improve
the ‘healthiness’ of their offerings
– Emerging demand for a range of ‘healthier’ Food
Service parfried chips / fries
– Change will be effected by the availability of
desired ‘healthier’ frying medium options

Slide 19
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Factors Impacting the Domestic Market – Frying

Export Opportunities – Frying

Potential impact into other channels:

• Opportunities remain for tallow as a frying medium,
although pricing plays a major part due to the
competitive pricing of palm oil:

• Food Service:
– Much slower change expected
– Some move to ‘healthier’ frying mediums in some
pockets (eg. Restaurants, institutions, specialty
takeaways)
– Price V the ‘healthier’ alternatives will remain a key
factor effecting buying decisions in smaller outlets
– Stable demand with buoyant pricing expected

– Restaurants, takeaways, small non-multi national
QSRs
– Major QSR chains will present little to no
opportunity for expansion
• Key issue affecting the growth into greater Asia
(including India and Pakistan) will be Halal certified
tallow
– Demand is apparent but the price premiums are
not acceptable to the market
– Palm is the substitute

Slide 20
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Export Opportunities

In Summary

• Australian Tallow retains it’s excellent reputation for
both quality and flavour in our export markets

• Global health issues are impacting fats and oil types
consumption, particularly in developed nations

• This follows through to Tallow based ingredients,
including margarines and shortenings

• Challenges are expected for Tallow volume in the
domestic market, driven by the Commercial /
Industrial channel
– Volume may remain stable for this financial year,
but further declines expected

• While Tallow based ingredients trade at a discount
to palm products domestically, they attract solid
premiums in Asian markets, particularly China

• Food Service Volume will hold, and buoyant pricing will
remain
• Real growth opportunities lie in the Export market
– particularly to China. The challenge for the industry
with respect to further growth in SE Asia, India and
Pakistan is how to deal with the growing demand for
Halal.
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Sewage Treatment Plants
Processing Plants and Industrial Waste Water
Blue Green Algae Treatment
Grease Traps & Septic Tanks
Sludge Crusts

Aeramix Mixing and
Aeration Equipment
•
•
•
•
•
•
•
•
•
•

Liquid Histosol Bio-10
•
•
•
•
•

No Moving Parts
Easy To Install
Low Running Costs
Unlimited Mixing Capabilities
Blood Tanks
Sludge Tanks
Grease Traps
Ponds
Large Water Bodies
7.5 & 15 kW Surface Aerators
now available

Total Organic
Neutralizes Odours
Lowers BOD, COD, TSS
Aerobic Environments
Anaerobic Environments

And we also design & supply
•
•
•
•

Water Treatment Plants
Waste Water Treatment Plants
Chemical Dosing Systems
Chemical Pumps

REMEMBER THE BAZOOKA!!!

1800 222 161
Head Office, Victoria - Cole Harvey – cjharvey@worldwideorganics.com.au
Queensland – Michele Schutte – nschutte@worldwideorganics.com.au
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Protein meal requirements for Australian
livestock
Ron Hill & Neil Gannon, Ridley AgriProducts

Slide 1

Slide 4

Overview of talk

Specifications of Australian MBM

• Review protein meal consumption in Australia

• As you know MBM can have different NACMA
specifications

• Discuss the effects of meat and bone meal (MBM)
variability on inclusion of MBM in diets
• Discuss the non-nutritional considerations for including
animal protein meals in diets
• Speculate about the changing world scene and
the effect this may have on meat and bone meal
requirements

45%
MBM

48%
MBM

50%
MBM

55%
MBM

Min. Crude
Protein (%)

45

48

50

55

Max. Fat (%)

15

15

15

15

Max. Moisture (%)

10

10

10

10

Max. Ash (%)

38

37

32

30

Slide 2
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Protein meal usage -2004

Inclusion levels of protein meals

• Estimated meal usage in 2004 (Data from ARA and AOF)

• The sum of all protein meals in Pig and Poultry diets
tend to average about 15-20%

Meal Type

‘000 Tonnes

Animal Protein Meals

373

Soybean Meal (domestic+imported)

350

Canola

225

Sunflower
Cotton

24
130

• Generally higher inclusion in feeds for younger stock
where protein requirements are greater
• Inclusion of protein meals accounts for 25-30% of the
ration cost
• MBM generally <10% in a single diet and averages about
3-6% across all pig and poultry diets
• Dry pet foods are often 20-25% MBM
• Aquaculture diets depend on fish meal, but MBM can
be used in some diets and can be as much as 15-25% of
the diet

Slide 3

Slide 6

Why nutritionists use Protein Meals
• As a source of amino acids.
– Note: animals require amino acids, not protein.

Nutrient Availability
• A nutrient in a raw material in a feed is only beneficial to the
animal if the nutrient can be digested and absorbed and
then used for productive tissues such as muscle (meat).
• Some nutrients can be highly digestible but are then
immediately excreted and therefore not ‘available’ to
the animal for growth or reproduction
• Most chemical assays will determine the totals of a
nutrient but make no estimation of the digestibility
and/or availability
• Nutritionists formulating monogastric diets formulate
on digestibility or availability of nutrients, particularly
energy, amino acids and phosphorus
• Digestibility and availability of nutrients in protein
meals can be significantly influenced by the processing
conditions, especially heat

• As a source of macro-minerals such as Calcium and
Phosphorous, particularly in the case of MBM
• As a source of Energy
• As a source of vitamins and trace minerals
The relative contribution of these nutrients for a particular
diet is then assessed by the feed formulation program to
determine which protein meal will be used
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Slide 7

Slide 10

Lysine Digestibility and Availability

Even if the nutrient profile of a raw is appropriate, the final
choice will depend on non-nutritional concerns such as:
• The consistency of the product both within a supplier
and between suppliers
• The monthly availability and quantity available of the
product
• If the product was produced under a Quality or HACCP
assurance system
• The risk of microbial or pesticide contamination
• The presence of anti-nutritional factors
• The storage life of the product or special handling needs
• Biosecurity implications such as BSE risk, species
origin (eg. pig to pig feeding) and legislative
requirements governing the raw material’s use
• Genetic modification status

• Comparison of Lysine Digestibility (%) and Availability
(%) from different sources
Ingredient

Digestibility

Availability

Soybean Meal

89

90

Cottonseed Meal

66

29

Meat Meal

78

68

Field Peas

96

92

Overcooked field Peas

84

47

Source: MLA Review, 2003
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Cost of Supplying Lysine

Conclusion
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Slide 9
Mineral Contents
• Typical values for mineral contents of MBM and SBM
Nutrient

50% MBM

48% SBM

Calcium

10.3

0.27

Phosphorous

5.1

0.62

Avail. P (Pigs)

4.6

0.13

Avail. P (Poultry)

5.1

0.13
Source: MLA Review, 2003

• Use of enzymes to increase the Phosphorous
availability from vegetable protein meals will pose a
threat to MBM use
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• MBM producers in Australia have a strong history of
producing a consistent, safe and quality product for
local and overseas consumption
• The requirements of the end users of MBM are becoming
more demanding as their understanding of what drives feed
conversion improves and profit margins become tighter
• Long term demand for MBM and animal protein meals
in general should remain strong but could be severely
impacted by:
– The local and international response to BSE
– Development of Phytase enzymes
– Government legislation on animal feeding
– Consumer preferences for food and how it is
produced, especially GMO and HACCP requirements
• Interesting times ahead !!

Marketing and Technical
Session
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STORD PROCESS
Rendering equipment, process evaluations and spares.
Australasia:
Bangma Marketing Services Ltd
North Harbour, Auckland – NEW ZEALAND
Ph: +64 (0) 9 414 4389, Fax: +64 (0) 414 4593
E-mail: maarten@bangma.co.nz
www.bangma.co.nz

Overseas:
Stord Process AS
Liamyrane 6, N – 5132 Nyborg, Bergen – NORWAY
Ph: +47 55 19 72 30, Fax: +47 55 19 72 39
E-mail: stord@stord-as.com

www.stord-as.com

AT HOME WORLDWIDE

Australian Tallow Producers
690 Geelong Road
Brooklyn Victoria 3012
Ph (03) 9318 0369
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Fax (03) 9314 7155

China Workshops – June 2004
Dennis King, ARA Director

Background
Over the last few years the ARA in conjunction
with Meat and Livestock Australia developed a few
marketing tools for use by members that promoted
the safety of Australian rendered products. Work
was done to create and print a brochure on quality
and safety of Australian Rendered products. It also
addressed the clean, green image as the original
recyclers.
Then industry went on to commission a study
and produce repor ts, which were entitled
Nutritional Technical Review Executive Summary,
Nutritional Technical Review and the Guide for Feed
Manufacturers.
Ongoing discussions between MLA and ARA
continued as to how best we could promote
Australian rendered products to ensure the long term
viability of an industry under considerable threat
because of worldwide public opinion on the safety
of MBM after the BSE outbreak in Europe, followed
by Japan then Canada and USA.
A number of proposals were considered by a strategic
alliance committee formed between ARA and MLA
and eventually it was decided we should cost out an
International Workshop proposal for consideration
by membership and MLA.
Funding assistance from MLA was crucial to the
success of any proposal and we are most grateful to
Dr. Lewe Atkinson and Mr. Tim Kelf for their support
and help in putting together the proposal for a
jointly funded International Workshop on the use of
Australian Rendered Products in Animal Feeds and
Aquaculture Diets.
Outcomes we expected from a workshop needed
to be defined, as whilst market access is always
important, technical knowledge of our product was
also considered important in particular in relation
to the aquaculture industry. The decision was made

to develop a program which focussed heavily on
the knowledge factor for both aquaculture and
animal feeding whilst maintaining a marketing
focus. You need both purchasing and nutrition on
the same wavelength to optimize recognition of
your product.

Organisation
To achieve the first part of this goal we decide to
invite nutritionists from local feed companies to
the workshops and provide them with information
of benefit to them. To be able to communicate with
them at the necessary technical level we engaged
two expert nutritionists to present papers at the
workshops. Dr Ken Bruerton of Protea Park Nutrition
Services agreed to speak on the use of Australian
MBM in animal feed diets whilst Kemin Industries
kindly provided the services of Dr Leong Wee, Group
Technical Manager Aquaculture, to speak on the use
of Australian MBM in aquaculture diets. Both men
agreed to utilise the work done in the production of
the Nutritional Technical Review as the background
of their presentations.
AFFA representative to the ARA Dr. Michelle Blowes
agreed to request permission for Dr. Mark Schipp,
the Agriculture Counsellor at the Australian Embassy
in Beijing, to also make a presentation at the
workshops. This AFFA support was extremely
important as Chinese industry is strongly persuaded
of truth in facts presented, if there is government
involvement. Mark agreed to give a presentation on
the safety of Australian product which highlighted
the reason for Australia’s GBR 1 rating and other
background information on the strict bio-security
requirements imposed for many years by AQIS.
ARA National President Paul Stenzel apart from the
duty of opening the workshops also was invited to
make a presentation on the use of Australian Feed
Grade Tallow in animal diets.
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The closing remarks were assigned to myself as coordinator of the workshops and apart from thanking
the speakers and sponsors I also had the opportunity
of presenting some marketing information to the
workshops and to reinforce the clean green image
of Australian product. Around 60% of participants
were from purchasing departments so my task was
to present facts on Australian rendered products on
less technical issues than those presented by our
nutritionists.
Our next task was to get the Chinese side of the
workshops organised, and we realised we really
need local knowledge to implement this. As a result
of some business dealings I had with China Kingdom
International’s Australian office and after discussions
with them it was agreed to appoint CKI as consultants
to the ARA for the workshops. This arrangement
proved of immense advantage as their network of
branches and their making available bi-lingual staff
made the actual running of the workshops almost
seamless.
CKI arranged for the translation into Simplified
Chinese of the both the Technical Review and the
Guide for Feed Manufacturers. These were prepared
both as printed copies and CD ROM for presentation
to all delegates. The PDF file was also uploaded
onto the ARA website. These translated documents
give quite significant information on the benefits of
rendered products in diets and with the speakers
centring their presentations around this reference
material which remains available to the participants
and thus gave us an ongoing background to the
presentations.
We decided to hold two workshops, concentrating
firstly on Shandong province with a workshop in
Qingdao and then Guangdong province with a
workshop in Shenzhen. Shandong is one of the
major poultry growing regions of China, whilst
Guangdong has many aquaculture enterprises as
well as poultry growing. These two regions rate one
and four in terms of importance for poultry growing
and with the aquaculture advantage in Guangdong
this made these two areas the most important in
terms of market opportunities.
CKI identified suitable hotels that could supply
all the necessary facilities to host workshops with
an expected audience of around 50 to 75 at each
location. Quotes were obtained and bookings
arranged.
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Sponsorship was sought to help defray the costs and
we must offer special thanks to Meat and Livestock
Australia, Kemin Asia, Gardner Smith and Kerry
Australia for the wonderful support.
CKI supplied support staff to assist with setting
up the venue, preparing the registration packs,
registration and translation services for exporters
and the Chinese participants. They also introduced
two very valuable persons to the ARA for the
workshops. One was Mr Peter Lu of Liuhe Feed Co
Ltd, a senior nutritionist with that company, who has
very good English skills. Peter agreed to speak at the
workshops on his experiences with the use of MBM in
rations. This requirement for a local user of MBM to
discuss his positive experiences on the use of MBM
was a key goal in our planning process. Secondly they
introduced Mr Bob Zhou, also a bi-lingual nutritionist
to provide technical translation services.
CKI also arranged for the customs clearance of all
samples sent by various companies.
Australian participants were briefed prior to departure
by CKI staff on protocol etc as for a number of the
participants this was their first trip into mainland
China.
Our goal was to have around 100 participants in
total for the workshops. CKI, through their network,
obtained names of feed companies and importers
and sent invitations to these companies. ARA
members were also asked to invite their clients and
contacts to the workshops.
With the help and support of Mr. Ron McGrath,
Queensland marketing manager of Five Star Shipping
and Agency Company representing Cosco Shipping,
ARA delegates were escorted by 3 members of
Cosco Qingdao staff on a tour of the city of Qingdao
including the old German area. That evening Mr Jing
Lao, Deputy Managing Director, and Mr Wei Jinshun,
Vice General Manager of Cosco Qingdao International
Freight Co Ltd hosted the Australian delegates and Dr
Mark Schipp to a traditional Chinese banquet.

Attendance
Qingdao
Prior to commencement of the workshop in Qingdao
75 participants had confirmed attendance. On the
day we hosted 125 participants. This did put some
pressure on resources but with help of the hotel and
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excellent work by the CKI registration staff we were
able to accommodate all participants comfortably.

Afternoon tea and the opportunity for further
networking was then held.

Registrants came from local areas in Qingdao and
Shandong province, Shanghai and Anhui province,
Dalian and Laioning province.

Paul Stenzel then presented a very interesting and
thoroughly well received discuuion on Feed Grade
Tallow. Judging by the question and answer session
which lasted in excess of 30 minutes this was a very
topical subject and should be thoroughly considered
by industry.

The morning session commenced with welcome and
introduction by ARA National President Paul Stenzel.
This was followed by the presentation by Dr. Mark
Schipp who gave a very powerful presentation on the
safety and integrity of Australian Rendered products.
Mark was very particular in outlining Australia’s strict
bio-security procedures and the ban on importing
cattle into Australia.
Dr. Lu Ming Bin (Peter), Technical Manager of Liuhe
Feed Co., Ltd, the second largest feed manufacturing
company in China, then spoke from a Chinese Feed
Manufacturers perspective on the benefits his
company had achieved by utilizing MBM in their
rations. He is a very strong believer in the value of
rendered products in not only improving the bottom
line on the profit and loss statement but also in
improving the performance of the animals and birds
when fed MBM in the ration.
Morning tea and Networking session proved very
busy with many exporters handing out samples and
discussing opportunities with the delegates. During
this time CKI staff assisted with translation issues.
Dr Ken Brureton then presented a technical
demonstration of both nutritional advantages and
monetary advantages of utilising Australian MBM in
rations. He utilised his least cost ration software to
create typical rations suitable for use in China using
readily available ingredients at current market prices
and was clearly able to demonstrate a significant
financial advantage at MBM inclusion rates up to 6%.
Ken’s very practical demonstration created significant
interest amongst the participating nutritionists.
At the conclusion of Ken’s presentation all participants
were invited to lunch hosted by ARA National
President Paul Stenzel.
The afternoon commenced with a very thorough
presentation by Dr. Leong Wee on aquaculture. Leong
presented a very strong case for the inclusion of MBM
at very high rates (10% and above) in the diets of
some particular species of fish, many of which are
grown in China. The cost effective performance of
these species when fed on diets containing MBM
was significant.

I then finished the proceedings with a short
marketing talk with an emphasis on reinforcing the
topics introduced by Dr. Schipp.
At the end of the day all participants were extremely
pleased with the overall results of this workshop and
were looking forward to heading for Shenzhen

Shenzhen
Only 15 participants had confirmed for the Shenzhen
workshop, due to a clash with an NRA sponsored
function for the feed millers and importers which
included a fully funded trip to the USA. However
we ended up welcoming 27 delegates to this
workshop.
Registrants came from Guangdong province and
Shanghai.
The same format, except Dr. Lu Ming Bin was not able
to attend and speak, was used for this workshop.
Again networking sessions proved busy times for
exporters.

Results
Indications from exporters are there has been an
increase in enquiries from MBM and UCO importers
as a direct result of the workshops. Whilst actual
sales levels remain somewhat of a mystery due to
confidentiality requirements, all indications are that
sales have definitely increased in the China market.
Of course other factors can always affect this but one
real measure of success is monitoring the inclusion
rate of MBM in rations of those already using MBM.
Chinese have typically had inclusion rates around
2% in the pig and poultry diets. Australian feed
companies typically have 5 to 6% average inclusion
rates. An increase in inclusion rate to even 4% on
average would double usage with only existing users
of the product.

23

Eighth International Symposium on World Rendering 2005

This would certainly have the desired effect of
increasing demand in China, and with USA MBM
now allowed into Indonesia, our biggest market,
we certainly need increased demand to hold export
prices at reasonable levels.
Additionally a large compound feed manufacturing
company in China decided to send 12 of their senior
personnel to Australia on a study mission. This trip
included visits to 2 rendering establishments and a
visit to a UCO refining facility.

Future Opportunities
Since the workshop the Chinese nutritionists have
formed an association that meets regularly under
full sponsorship of their respective companies and
discussions have already taken place about an
invitation for the ARA to provide further training in
the use of Australian MBM in animal feed rations in
China.
The ARA is committed to ensuring the future viability
of the rendering industry in Australia and as part of
that commitment I believe continuing the initiative
taken with the China workshops is imperative. We
need to revisit China and also other South East Asian
countries with marketing workshops and follow all
workshops up with expert nutritionist to nutritionist
workshops to cement that focus on improving
inclusion rates of rendered products.
We need to ensure that potential customers in these
countries get the message that rendered products
are more than just a protein and energy source. They
contain significant levels of other nutrients necessary
to a balanced diet, and they are one of the most
cost effective ways of including these nutrients in
the diet.
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Opening markets for Australian rendered
products
Ann Harrap, Department of Foreign Affairs and Trade

Good Afternoon Ladies and Gentlemen – thank you
to the ARA for the opportunity to escape the cold of
Canberra to come and talk to you about international
trade.
I want to talk today about Government efforts to
increase access for Australian traders exporters
into overseas markets (and to deliver a fairer go for
Australian exporters through all available means.)
I will focus on our efforts at the global level through
the WTO, consider what we’re doing regionally and
bilaterally though FTAs, and then briefly touch on
our efforts to ensure that international agreements
which deal with issues like food safety standards are
implemented in such a way that they do not place
additional burdens on our exporters and producers
or act as technical barriers to trade.
Before looking at our efforts in the WTO, it might be
useful to remind ourselves why it’s so important that
we achieve a level playing field in global agricultural
trade, and why it is essential that we establish a fair
and market orientated trading system.
Australian jobs, economic growth and living
standards are all closely linked to trade.
…one in five Australian jobs is directly or indirectly
connected to exports, and this figure is even higher
in regional Australia where around one quarter of
jobs are export related.
… over 80% of Australian agricultural products are
exported and these exports account for more than a
quarter of regional Australia’s income.
… and research by the Australian Farm Institue found
that farming provides for 1.6 million Australian
jobs.
Effective trade policy that leads to increased
access to existing markets, and open new markets
is, therefore, an essential part of the Australian
Government’s strategy for delivering continued
prosperity to Australia.

The Government’s primary objective, through the
negotiations in the WTO, is to reform and redress
the distortion in the world agricultural markets so
that Australian producers can compete in a fair and
open trading environment.
Agriculture is the single most distorted sector of
world trade. Many countries maintain high levels of
support and protection which hurt efficient exporters
everywhere by locking up markets, encouraging over
production, depressing world prices and reducing
demand for agricultural products. The current rules
mean that millions of farmers around the world,
including those in Australia, cannot compete with
farmers whose governments provide protection for
them.
The current rules allow countries to provide unfair
assistance to their farmers. Wealthy governments in
the OECD spent a staggering $A391 billion on support
for their farmers in 2003, approximately five times
the annual flow of aid to developing countries.
In fact the IMF estimates that developed country
agriculture subsidies are equivalent to two thirds of
Africa’s GDP.
The OECD has estimated that, in 2003, the monetary
value of transfers from consumers and taxpayers to
support EU farmers as a result of policy measures was
equivalent to 37 per cent of their gross incomes, For
US farmers the figure was 18 per cent, for Japanese
farmers it was 58 per cent, and for Korean farmers it
was a massive 60 per cent.
For the record, Australian farmers received assistance
equivalent to an estimated 4 per cent of their gross
incomes in 2003.
Developed countries that pay these ridiculous
amounts of subsidies often also maintain high tariffs
and use quotas to further lock up market access.
Reform is urgently needed if competitive exporters
like Australia and developing countries alike are
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to be given a chance to help boost incomes of the
populations.
The World Bank has estimated that reforming trade
rules for agriculture would boost global income by
US$265 billion by 2015. It is estimated that farmers
in Australia would receive income gains of 50-60%
and developing country farmers would also receive
significant gains. World trade in the agriculture and
food sectors could increase by 74 per cent.
The Uruguay Round of Trade Negotiations – which
took place from 1986 to 1994, made an important
start in getting agriculture onto the WTO reform
agenda. The Uruguay Round brought agriculture
under the multilateral rules framework for the first
time, but it also left scope for the major developed
countries to continue to provide massive subsidies
for agriculture and to strictly limit market access for
many key traded agricultural goods.
The failure of the Uruguay Round to address the
distortions in global agricultural markets was a major
rationale behind the launch of the Doha Development
Round of Negotiations in Doha in 2001. Given the
time it takes to reach agreement in the WTO, it is
likely the Doha Round, once completed, will set the
rules for world trade for at least the next 15-20 years,
which is why we need to get it right this time, and
secure the best possible outcome on Agriculture for
Australian producers and exporters.
In Doha, it was agreed that substantial agricultural
trade reform must be a major outcome of this
negotiating Round. The Doha mandate, agreed by
all WTO members, calls for substantial improvement
in market access; reduction of, with a view to
phasing out, all forms of export subsidies; and
substantial reductions in trade distorting domestic
support – what we call the three pillars of the ag
negotiations.
Delivering on the ambitious Doha mandate however
is no easy task.
We have reached a crucial stage in the negotiations.
2005, a year with no major elections falling,
provides a unique window of opportunity for making
significant progress in the negotiations. We have
been urging other WTO members to take advantage
of this opportunity to build the political momentum
necessary and make the final, hard decisions
which will allow the Round to come to a successful
conclusion.
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We are aiming high – we want to break the back of the
negotiations by the sixth WTO Ministerial Conference
in Hong Kong in December, enabling a conclusion of
the Doha Round in 2006.
However, we know the WTO road to Hong Kong will
be very tough. We must not fool ourselves - we face
an exceptionally difficult environment for trade
liberalisation.
In the United States, although the Administration
has made some very positive noises, there are strong
domestic political pressures against reform. The EU is
facing a number of significant internal issues that are
compromising its ability to show strong leadership in
the negotiations. Having to first reach agreement with
its 25 member states, some of which are steadfast
in their opposition to reform, the EU is increasingly
becoming less flexible in its negotiating positions.
Recent defeats in the French and Dutch referendums
have not helped.
Rich countries such as Japan, Norway, Korea and
Switzerland are not only large subsidisers, but often
maintain prohibitively high tariffs on agricultural
goods. These countries have benefited immensely
from global trade in manufactured goods, yet they
continue to plead for special protection in the case
of agriculture.
Developing countries, which make up the majority of
the WTO members, are generally in favour of reform
by developed countries, but are much slower to agree
to make reforms themselves. The WTO recognises the
rights of the poorest countries to special treatment,
but if real benefits are going to be realised in the
Round, especially amongst developing countries who
heavily trade amongst themselves, then developing
countries must also be prepared to reform some of
their trade barriers.
This is the environment we face. There are a lot of
powerful opponents to reform, and support has to
be built country by country, interest group by interest
group, down to individual communities.
We have made it clear to all that protectionist
countries cannot expect to make progress in other
areas if they are not prepared to address agriculture.
We have also made it clear that across the 3 areas of
the agriculture negotiations – the 3 pillars I referred
to earlier – market access, domestic support and
export competition – we expect to see an ambitious
outcome that is genuinely trade liberalising.
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Just to give you a quick sense of where we’re up to in
the negotiations and to give an idea of whether we’re
on track for the Hong Kong Ministerial conference in
December.
The most progress has so far been made in the
export competition area, where, a commitment has
been made to phase out all export subsidies by a
credible end date.
We are also working on developing rules for the
treatment of the subsidy elements of food aid,
export credits and STEs. So for example, we’re
looking at ways to ensure countries don’t use food
aid donations to get rid of surplus stock or gain
commercial advantage.
On the domestic support pillar, big gaps still exist
between the major subsidisers and the reform
minded countries on the extent of cuts to be made.
We are working to develop a structure which will
underpin very significant cuts in trade distorting
domestic subsidies, and to ensure that criteria for
other aspects of domestic support (for instance on
the sorts of programs which Australia regularly uses
to assist drought stricken farmers, and in providing
R&D) can only be applied in a manner which is truly
non-distorting.
The market access pillar is the most politically
sensitive area of the negotiations and it remains the
area with the most work to be done. It is the area
where both rich developed countries and many of
the advanced developing countries have shown a
reluctance to make any substantial reductions on
their tariff commitments.
Negotiations have so far agreed on a number of
important principles which will guide this part of the
negotiations. They include:
• that substantial market access must be delivered
for all products,
• that highest tariffs will be cut the most; and
• that while some flexibilities will be allowed for
sensitive products, substantial cuts will still be
required for these products.
Converting these principles into actual numbers
• the tariff reduction formulas
• the percentage cuts
is the challenging task currently being undertaken.

Minister Vaile is currently in Dalian in China, meeting
with other WTO Ministers in an attempt to push the
negotiations forward. The Minister has already met
five times in five different locations this year with
his WTO counterparts. He is very much hoping to
build on the political momentum of the recent 98
summit to highlight the benefits of open markets. The
Minister’s heavy personal involvement in advancing
the negotiations demonstrates the importance
the Government attaches to achieving significant
agriculture trade reform through the WTO.
As I said before, it’s not going to be an easy path to
Hong Kong, but we will continue to make the case
for a genuinely liberalising outcome that will deliver
significant benefits for all.
Ladies and Gentlemen
A successful conclusion to the Doha Round in the
WTO remains the Government’s top priority. However,
because we know the multilateral process can be
time consuming and consensus driven, we have
also focused our efforts on opening markets for our
exporters by pursuing comprehensive Free Trade
Agreements.
Comprehensive FTAs are not just about gaining new
and better access, they are about consolidating
Australia’s position in our major markets. If we don’t
take up these opportunities our major competitors
will take our place.
For example,
• China is engaged in FTA negotiations with ten
other countries.
• The United States has completed eleven FTAs.
• Japan is negotiating with ASEAN and four other
countries in the region.
• And ASEAN itself is negotiating FTAs with China
and India as well as with us.
Australia has to be pragmatic and flexible and
actively pursue every opportunity we can to deliver
real benefits to Australian farmers and producers.
As well as working to maximise the benefits to
exporters from those FTAs already concluded with
the USA, Thailand and Singapore, we are currently
negotiating new agreements with a number of
countries and regional organisations namely China,
ASEAN, Malaysia and the UAE.
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The Government’s overarching policy on FTAs is that
those we negotiate must be
• comprehensive
• WTO-plus and WTO-consistent
• deliver greater gains than under current WTO
entitlements
• and they must deliver benefits to Australia
more quickly than is possible through the WTO
negotiations
The FTAs we have already concluded with the US,
Thailand and Singapore will deliver real benefits to
the Australian economy and for Australian farmers.
The independent analysis of the benefits of the
AUSFTA for Australia, conducted by the Centre for
International Economics (CIE) has predicted that
after a decade of operation the AUSFTA will add $6
billion per annum to Australia’s GDP, and will have
created an additional 30,000 jobs.
As you are no doubt aware, in April Australia and
China agreed to enter into FTA negotiations.
As Dennis’ presentation demonstrated China is
already an extremely important market, including
for this industry. Given the expected growth in
Chinese agrifood consumption in coming years, an
FTA with China is an exciting prospect for Australian
agriculture.
Negotiating an FTA with China will be long and difficult,
but it provides an extremely valuable opportunity to
secure better access into the enormous and growing
Chinese market.
As well as the FTA negotiations with China, we are
also working on an FTA linking all 10 Members of
ASEAN with Australia and New Zealand.
Australia already exports significant volumes of
food and agricultural products to ASEAN, and
while ASEAN’s tariffs on our food exports tend to
be relatively low, tariff spikes are evident in some
countries, including Philippines and Vietnam and an
FTA should help to open up those sectors that remain
subject to prohibitive rates of protection.
An FTA will also help secure Australia’s place in the
dynamic and growing South East Asian region.
Australia and Malaysia also agreed on 7 April
to launch negotiations on an FTA Malaysia is an
economy with which we already have a strong trading
relationship, especially in the agriculture sector.
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An FTA with Malaysia will aim to improve trading
conditions for Australian farmers and processed
food producers by eliminating tariffs and tariff quota
restrictions and improving cooperation on food
regulatory issues such as halal certification and
abattoir accreditation, quarantine, food standards,
labelling requirements and Customs clearances
times.
Finally, we recently commenced negotiations on an
FTA with the United Arab Emirates, our second largest
market in the Middle East, and with an economy
which is growing at a rate of 5 – 6 percent a year.
As you can see, our Free Trade Agreement agenda
is robust and substantial. Along with the Doha
Round WTO Negotiations, FTAs are a vital part of the
Government’s strategy for improving export access
for Australian industry.
The government recognises that industry itself is best
placed to identify those areas where the greatest
potential lies and what are the greatest barriers to
trade.
If you have issues relating to the trade of your
products to China, Malaysia, ASEAN countries or the
United Arab Emirates, we would encourage you to put
in a submission to the various taskforces operating
within the Department of Foreign Affairs and Trade.
Our FTA task forces will accept submissions at any
time, but the sooner they receive them, the better
they will be able to take your concerns into account in
the negotiations. Contact details are on the website,
(or I can provide you with these later) 1
Before closing I wanted to briefly touch on the
international trade rules relating to food safety
and quarantine because these obviously also
have an impact on market access opportunities,
especially for an industry such as yours. The main
framework is the WTO Agreement on the Application
1	����
For China, contact the China FTA Task Force Email: chinafta@
dfat.gov.au, Post: China FTA Task Force, Department of Foreign
Affairs and Trade, RG Casey Building, John McEwen Crescent,
Barton ACT 0221
For Malaysia or ASEAN, contact the Asia Trade Task Force.
Email: malaysia.fta@dfat.gov.au, Fax: (02) 62613541, Post: The
Asia Trade Task Force, Department of Foreign Affairs & Trade
RG Casey Building, John McEwen Crescent, BARTON ACT 0221
For the UAE, contact the Trade and Economic Analysis Branch,
e-mail: uae-fta@dfat.gov.au , Fax: (02) 6261 2696, Post: UAE
FTA, Trade and Economic Analysis Branch, Department of
Foreign Affairs and Trade, BARTON ACT 0221
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of Sanitary and Phytosanitary Matters (the SPS
Agreement). This agreement applies to any sanitary
or phytosanitary measure which directly or indirectly
affects international trade.
In relation to your industry, with the advent of
diseases such as BSE, the trend in overseas markets
is now to seek greater supervision and government
verification of rendered products. As international
trade in rendered products increases, some overseas
markets are expressing preferences regarding the
sources of rendered products – e.g. that certain
species not be included (e.g. for halal markets)
or that the product be from sources which did not
receive hormonal growth promotents.
I know the ARA works very closely with AQIS to
address some of the market access issues which stem
from this trend, including, for example, reviewing
the rendering standard to ensure it adequately
addresses the needs of industry and government.
But I thought it might be helpful just to outline to the
broader audience the key international principles
that must guide AQIS as it seeks SPS approvals in
other markets for Australian rendered products.

of protection appropriate for our circumstances
– in other words it allows us to keep importing the
things that consumers want while at the same time
managing any risks posed by pests and diseases. It
also means that other countries must use science
as the basis for setting SPS measures applied to
Australian exports. The challenge for us and for
AQIS is to ensure that other countries do apply
these principles as set out in the SPS agreement
properly.
As I’ve outlined today, the Government clearly has
a very ambitious trade agenda. We look forward to
ongoing close cooperation with groups such as yours
to guide us on the key areas of interest for you – so
that together we can continue to deliver real gains
for farmers, exporters and all Australians.
Thank you.

The main principles pursuant to the SPS agreement
are:
• Each country may set the level of protection they
consider desirable for their circumstances. That
level of protection must, however, be applied
consistently, meaning that countries cannot
decide to accept high risks in some SPS situations
but lower risks in similar situations. In other
words countries can’t decide to allow the imports
of ornamental fish with a particular disease but
reject imports of salmon with the same disease
– must be consistency.
• SPS measures must either be based on relevant
international standards or scientific evidence
about the identified risks and consequences, and
must not be more trade restrictive than required
to meet the standard of quarantine protection
adopted by a country.
• Countries should publish their regulations and
allow others to comment on draft regulations
– the aim is to provide transparency about
requirements to facilitate a more stable trading
environment.
This framework obviously benefits Australia. It
allows Australia to set its own (conservative) level
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PEERLESS HOLDINGS PTY. LTD.
Merino Street, Laverton North, 3026, Victoria, Australia
Telephone: (03) 9368 5666, Facsimile (03) 9369 4088
A.B.N. 74 004 280 979

Visit our web site: www.peerless-holdings.com.au

LEADING ORGANIC RECYCLERS
WE OFFER A RELIABLE AND EFFICIENT WASTE REMOVAL FROM RETAIL
BUTCHERS SHOPS, BONING ROOMS AND ABATTOIRS.
WE MANUFACTURE A WIDE RANGE OF QUALITY RENDERED PRODUCTS INCLUDING VARIOUS
GRADES OF TALLOW, AND PROTEIN MEALS.
• 50% MEAT AND BONE MEAL

• PRIME TALLOW – 1% FFA

• FEATHER MEAL

• BLEACHABLE TALLOW – 5% FFA

• BLOOD MEAL

• MEDIUM GUT TALLOW – 12% FFA

• YELLOW GREASE

• LOW GUT TALLOW – 20% FFA

		

• LOW GUT TALLOW – 60% FFA
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CRAIG MOSTYN GROUP
ABN : 52 000 047 745

SINCE 1923
www.craigmostyn.com.au

CRAIG MOSTYN is a proud member and supporter of the Australian Renderers Association Inc.
CRAIG MOSTYN is a team of professional people engaged in the Australian Rendering industry
and is actively involved in the association. We are proud to have been sponsors at the 8th
International Symposium on World Rendering entitled “Securing Our Future” held at the Surfers
Paradise Marriot Resort Hotel Gold Coast, Queensland, Australia during 13-15 July 2005.
CRAIG MOSTYN is actively and heavily involved in the Australian rendering industry and allied
trades through various businesses and activities including:
• TALLOMAN – based in Western Australia with a rendering plant that processes beef, sheep,
pork, poultry & fish for the production of various rendered products listed below.
• FATAWAY – also based in Western Australia with a used cooking oil collection and processing
facility.
• BULK LIQUID STORAGE – with terminals and facilities based in Brisbane Qld, Newcastle NSW
and Burnie Tasmania used to store and handle tallows.
CRAIG MOSTYN has a dedicated team for sales and marketing of various rendered products
including for import, export and domestic transactions of the following:
Meat and Bone Meal, Bone Meal, Poultry meal, Hydrolised Feathermeal, Bloodmeal, Fishmeal,
Tallows of many grades, Poultry Oil, Fish Oil, Used Cooking Oils and Yellow Grease.
For Australian import and domestic sales (fishmeal) please contact:
Wendy Laycock

on Telephone: + 61 (03) 9695 4116, Facsimile: + 61 (03) 9699 5283,
Mobile: 0417 272 8857 or email: wlaycock@craigmostyn.com.au

For Australian export sales (all products) please contact:
Stephen Cooke
on Telephone: + 61 (03) 9695 4103, Facsimile: + 61 (03) 9699 5283,
Mobile: 0419 348 492 or email: scooke@craigmostyn.com.au
Sudesh Serasinghe

on Telephone: + 61 (03) 9695 4114, Facsimile: + 61 (03) 9699 5283,
Mobile: 0407 314 214 or email: sserasinghe@craigmostyn.com.au

For Tallow Storage please contact:
Robert (Bob) Stewart
on Telephone: + 61 (02) 9475 3232, Facsimile: + 61 (02) 9647 2880,
Mobile: 0419 982 566 or email: rstewart@craigmostyn.com.au
For Rendering please contact:
Andrew (Andy) Bennett
on Telephone: + 61 (08) 9374 9615, Facsimile: + 61 (08) 9274 3637,
Mobile: 0417 966 272 or email: abennett@craigmostyn.com.au
For Used Cooking Oils & & Yellow Grease Collection please contact:		
Mark Dacheff
on Telephone; + 61 (08) 9274 766, Facsimile: + 61 (08) 9274 0477
Mobile: 0419 959 313 or email: mdacheff@craigmostyn.com.au
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Response to market losses
Doug Anderson, Smithfield Foods Inc.

Ladies and gentlemen, I take great pleasure in
thanking you for the opportunity to share some of
the North American experience with you today.
In March of this year, Graeme contacted me to ask
me to speak about “Responses to market losses”,
when the imported case of BSE was discovered in
the State of Washington, USA.

product is relatively stable, the dollars are found in
beef, and variety meats. Our producers were enjoying
a huge run up after the finding of a case of BSE in
Canada, and the closing of the Canadian border.
At least until December 23, 2003, when the world
changed.

He was curious, as I am sure everyone was, as to
“What happened to prices, and what did we do with
essentially no market?”
I want to respond with our issues to recovering
market access, as well as our interaction with our
governmental bodies, USDA,FDA and EPA. Each of
them was looking at different issues, with different
answers. “How did the service renderer cope
differently than the packer?” And of course the
question always asked; ”If the US does SRM removal,
will that have a flow-on effect on countries such as
Australia?”
When we look at what I will call the renderer versus the
meat producer, we have to ask where were the losers?
Were there any winners? And what has happened
since. The US suffered huge losses in exports,
markets were closed, exports evaporated,and
economics changed. Imports had little change, as
we are a net importer anyway. The “winners” were
in the rest of the world, especially here in Australia,
and also the Canadian beef companies owned by
American beef companies.
I then hope to address a bit about recovery, and
where or when it may occur. Or more importantly, will
it ever occur. Has there now been a fundamental shift
in the global economics of the beef trade?
I have chosen to display the impact of BSE through
the eyes of Randy Blach, of Cattle-Fax. It very clear
to see our history in 2002 and 2003. Although the
dollars for exports exceed the imports, the pounds
if imports exceed the exports. Although rendered
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US Beef Export vs. Import Summary

Cost Summary

2002 Beef & BVM Exports		

$3.2 billion

2002 Beef Imports			

$2.8 billion

2003 Beef & BVM Exports		

$3.9 billion

New Regulation

2003 Beef Imports			

$2.6 billion

SRMs
“Downers”

$17–73 million

Value of Beef, Variety Meat and Tallow Exports ($ billion)
Beef
		

Variety
Meat

Tallow

Total

2.724

0.557

0.372

3,653

2000

2.987

0.628

0.261

3,876

2001

2.633

0.772

0.237

3.642

2002

2.586

0.619

0.343

3.548

2003

3.150

0.712

0.374

4.236

Hide and Offal Value

Tallow, edible

12/22/03
$/head

4/20/04
$/head

66.94

60.95

4.34

3.32

Tallow, packer bleachable

13.64

11.86

Tongues, Swiss #1 white

12.50

2.17

Cheek meat, trmd

5.36

395

Head meat

1.40

1.15

Oxtail, selected

5.48

2.68

Hearts, reg, bone out

1.53

1.79

Lips, unscalded

1.66

1.28

Livers, selected, gall off

4.34

2.81

Tripe, honeycomb bleached

2.93

2.42

Lungs, inedible

0.13

0.13

Melts

0.00

0.00

Meat and bone meal 50% blk/ton

6.12

6.38

Blood meal, 85% blk/ton
Total
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AMR testing
Total

4/7/04
FSIS
Cost Estimate

$100 million

$63–64 million

$50–70 million

$36–71 million

$15 million

$14–16 million

$1.2 million

$70 million

$183–277 million $183–221 million
($27-41/head)

1999

Steer Hide, butt brand

Over 30 months

1/25/04
Cattle-Fax
Cost Estimate

2.81

1.91

133.75

105.19

($27-33/head)

The impact per head was immediate, and has
continued on the economics. Some recovery by
markets reopening in the recent months has helped,
but not fixed the problem. This example shows a
loss of more than $28.00 per head from 12/22/03
to 4/20/04.
So just what are those abominable SRM’s? Skull,
Brain,Trigeminal ganglia,Eyes, Tonsils, Spinal
Column, Dorsal root ganglia, Distal ileum. This is
referred to as the laundry list. And the next estimates
are the cost to the industry if they are to be removed.
The question is still asked daily ”How can the beef
industry survive with that burden?” And has anyone
considered the outcome on dead animals? This high
value export market has been taken over by other
countries. Our packers are concerned about getting
back even a portion of this business in the future. The
summary shows the estimated loss from no export,
plus the potential added costs of new regulations.
There are way too many uncertainties still looming
over our heads.
So, in answer to the first question about losses,
my response to some extent, is “What losses?”
Let us take a look at “What happened?”, and more
importantly, “What did NOT happen?” And of course,
we should ask why?
I believe the North American Rendering Industry
had succeeded in preparation. The industry had
been preparing for this, and this preparation saved
us from even more dramatic losses. We had kept
our Governments well informed, solicited them for
help and support, and lobbied them for scientific
solutions to these problems. The NRA had done
its job well. The same is true for all of the meat
associations, and allied associations in the US and
Canada. As you can see from the chart, the first
Canadian case had a positive market effect in the
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Where to from here
•

04 versus 03
Production up 1.39 %
Consumption up 10.73 %
Exports down 17.84 %

US due to a shortage of animals that used to be
supplied from Canada. That started down when
Canadian boneless beef was allowed to cross into
the US. This event generated huge margins for the US
companies that owned Canadian slaughterhouses.
And of course, then came Dec 23., 2003. Although
beef cutout continued to fall, and the cattle price
took an immediate dip, with the exception of a few
weeks while the market adjusted in Meat and Bone
Meal, the statistics say life did not change all that
much. We believe this is all due to a rapidly reactive
marketplace that understood the science, rejected
the media and anti meat group propaganda, and
maintained the use of these valuable products. As
quickly as prices went down, they also stabilized,
albeit at lower levels for awhile. Beef and pork saw
differentiation in name and price very quickly, yet
current prices are in keeping with normal market
conditions. Our domestic market absorbed this
product quickly.

•

It appears North America satisfied its own out of
necessity.

•

Still major beef importer

•

Losses occurred in export dollars

USDA and FDA were both as helpful as possible, but
limited by politics as to what they can and cannot do.
EPA was given new marching orders by homeland
security, and we still do not know where that will
go.
Hence, we still face a dilemma. Why would you
remove something to prevent the spread of a disease
that you do not have? Strange, isn’t it. The testing
program has far surpassed everyone’s expectations
thank to the renderers.
To you very important, “What if?”. We have all
suffered the flow-on effect from the UK, the EU, and
other countries. A mirrored image we say of the EU
and our responses.If the US suffers a political failure
and removes SRM’s, you can rest assured it will flow
to Australia the next day.
Any changes or updates will be presented in July, as
this was printed in MAY.
Thank you all very much for the opportunity to share
our experiences.

Where to from here? Although exports went down
some 17%, consumption quickly jumped 10+%
eliminating a market downslide. North America
satisfied itself out of necessity, and will be an even
stronger competitor in the world market as we
emerge from the market restrictions. Our hamburger
appetite seems destined to maintain our level of
imports, especially as we regain world markets at
higher prices that will increase the import demand
for other meats. Those export dollar losses translate
back to the viability of the North American meat
packing industry.
To reiterate the Service Renderers response as well,
charges were increased, the Governments were
lobbied more , and markets went up in the US due to
lack of product that had been coming from Canada.
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The Saria–Rethman BioDiesel production plant in Malchin/Germany
processing tallow and UFO. Technology supplier is BDI Anlagenbau Ges.
m.b.H. (BioDiesel International), Austria
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Emergency responses
Dr Tom McGinn III.

I like the welcome that I received today. I’m a
Southerner as you can tell by my accent and certainly
I really appreciate the people and the reception that
I’ve received in Australia. My understanding of the
rendering business is that it’s a family business and
you treat each other that way. You’re about securing
the future for your families and you’re also about
securing the future for public health and for the
environments that we all protect. And so I appreciate
the chance to be amongst friends in the bio-security
businesses. I look at you in the bio-security business
similarly to the way I look at myself as we go forward
in this presentation.
I took a picture about two months ago in Canberra.
A hot air balloon coming across your parliament
house and I couldn’t believe it. I was in Canberra
doing some disease modelling with about four
different countries. Obviously if that happened in
our country there would be a couple of F16’s on each
side. Different kind of security structures I suppose.
I asked one of my friends in the Prime Minister’s
office “How do they feel about relative risk in terms of
terrorists in Australia?” He said “We look at you guys
as about two times the bullseye that we are.” Now
see that might be true when we’re dealing with rouge
state but how about in dealing with food industries
and export markets?
You have to export seventy percent of your products
and I see that there are a lot of “terrorists” in that
area that would like to take away your capability in
doing this trade - a different kind of pressure and
a different kind of bullseye as it relates to risk. So
we’ve got different strategies; we don’t fly balloons
over our capital - different strategies to homeland
security but yet here in Australia I’ve noticed your
boarder protection, your animal ID, your Animal
Health Australia, your Meat and Livestock Australia;
all incredible programs and we can learn a lot from
that in homeland security in our country. So what
we’ve got to do is take our differences and actually

utilise those to build strength in both countries, in
lots of countries. So just like this conference has
you bringing together people from different parts
of the world to secure your future, we can actually
look at each others systems and find gains in terms
of protecting and securing our future.
My favourite slide in the world is about animal
emergency, I’m supposed to talk about disasters.
Here’s a disaster. Whether it’s your rendering
plant, your country or the world whenever you have
a disaster you get three things. You get chaos,
confusion and crisis. The challenge for us all if it
relates to terrorism is to turn those three C’s into
- cooperation, communication and coordination.
So the challenge for all of us is to get homeland
security and emergency managements on our
local levels, our state levels and our national
levels to understand just how important you are to
the protection of the food chain in order for their
leadership not to be exposed as lacking foresight,
understanding and management.
My introduction to animal emergency or animal
disasters was a hurricane we had in 1999 called
Hurricane Floyd. When the waters went down about
three million animals were lost to this one in five
hundred year flood and this was my first introduction
to the kind of magnitude of disaster that you could
have with large numbers of animal losses. There were
huge logistical issues to face however the biggest
problems related to the collection and dumping of
animal carcasses and the associated public health
concerned as a result. Of greatest concern was the
issue of bloating cattle and the risk of them bursting
whilst still in the water. We had to get these out before
they bloated and then exploded and in our case in
North Carolina we spent about ten million dollars
dealing with animals that blew out like this cause
than the public health folks called for HASMAT gear;
outrageously expensive to deal with it that way.
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So the take home message that I got out of my
introduction to a large flood is that we’ve got to keep
the rendering plants up and running in disasters and,
we’ve got to get them back up and running (if they are
put out of service by such an event) just as quickly
as we absolutely can so we can get as much of this
material processed and dealt with promptly so we
don’t end up with public heath issues.
After 1999 then the year 2000 and 2001 we had a
global foot and mouth disease concern so we started
modelling in North Carolina what an outbreak would
look like. In the model we have an outbreak in the
centre of a bullseye on a map. The first circle is a
radius of six miles, the next circle is fifteen and the
last circle is twenty miles. The poultry farms were
indicated in blue and the swine farms in red. This
modelling covered the most highly concentrated
livestock production area in our country.
The twenty mile circle had nine hundred swine farms
and two million pigs; five hundred and seventy
poultry farms with over fifteen million birds, and
some eighty-eight thousand plus people. This is just
one location and we were modelling an accidental
out break of the disease.
The issue that becomes vital as you model these
kinds of things is what the public is going to do,
what the state and federal government is going to do
and who are they going to turn to help deal with an
out break like this? In the year 2000 I realised that
they are going to turn to you guys – the rendering
industry. You’re the experts in dealing with these
sorts of things, and yet in lots of cases here in 2005
they still don’t even understand the consequences,
understand the rendering industry or at best are not
as aware as they need to be.
My next dealing with disasters was at the World Trade
Centre. I’m at the World Trade Centre as part of the
medical advance team taking care of search and
rescue dogs and there’s a couple of lessons learned
from the World Trade Centre that I think apply to our
meeting today. Spray paint on the walls of buildings
in down town Manhattan, New York City saying this
is the way to the morgue - I never believed I could
have seen something like that in my life. And so
when we think these sorts of things are not going
to happen to us in Australia because we’re not a
big enough bullseye we need to think again. ‘Plan
A’ responder fire trucks were deployed to the event
and yet there was twenty of those fire trucks lined up
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and destroyed as they were responding to this event
at the World Trade Centre and they’re all lined up in
a garbage dump now. And the take home message
about those fire trucks is we had a ‘plan A’ to deal
with a pretty good size disaster but you’ve got to have
a ‘plan B’ because
‘plan A’ failed us. So whether it’s your plant, your
industry or your country, being able to have what is a
‘plan B’ if we have a major animal disaster (accidental
or intentional) is a challenge and lesson I picked up
from this experience.
The World Trade Centre was just sixteen acres of
ground. Three thousand plus people lost their lives
but it was just sixteen acres of ground! Imagine a
biological weapon being used against us in this
country or in the US and it be thousands to hundreds
of thousands of ‘sixteen acres of ground’ as a
biological weapon spreads across your country and
think about the magnitude of that and then again,
you being called upon to take care of and consider
each one of your citizens.
One sixth of our economy, 1.3 trillion dollars is in food
and agriculture. One out of eight jobs in is agriculture.
So you can see that this is the kind of “World Trade
Centre” that we are called upon to protect. Why do
we need to protect it? Is it really subject to being
attacked? A case in point relates to the seizure of
documents from caves in Afghanistan. They were
classified at one time but now they’re not. What
these documents show us is the pathogens that the
terrorists were looking at in order to be able to use
these pathogens against us through an attack on
our animal populations. So yes they are interested
in destroying our ability to feed ourselves, that’s
nothing new.
In the history of mankind, warring nations have
tried to destroy the food producing capability of their
enemy’s so this does not come as a surprise to us and
this information being recovered from Afghanistan
just confirms the reality.
In terms of intentional attacks we did a simulation
and concluded that after the disease was spread,
it would be five days and twenty-three States
before it was even diagnosed. You can see as the
simulation of days rolls forward, how many states
in our country were potentially infected. You can
think about what could potentially happen to the
markets. You can think about how many animals
are actually going to have to be processed, and as I
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look at the most recent released publication of how
Australia would deal with a foot and month outbreak
they would, in combination with vaccination use a
stamp out policy which would increase the number
of animals that were dead and had to be disposed
of as well. In this particular scenario, if by day eight
we had a stop movement in our country that was
somewhat effective, by the end of cleaning up this
disease outbreak, we would have over 23.6 million
dead animals that we would have to disposed of.
The reason I discuss with you this simulation is to
highlight the challenge that we would face and the
ways that we would be leaning on your industry and
your expertise to be able to help us address this
challenge. Obviously you’d be busier than you could
ever stand to be in the process of cleaning up the
results of such a disaster, but then also just think
about what is facing our industry and our country if
we have to go down this road.

I did want to tell you a little bit about homeland
security in our country. Here’s our mission; prevent
terrorism, reduce terrorism and mitigate the losses
due to terrorism or any sort of natural disaster. So it
gets beyond just terrorism and also our mission is
natural disasters. We have four major directorates
within BHS Department of Homeland Security.
Borders and Transportation - they’re sort of like
your AQIS, they moved over from the USDA and now
they’re in the Department of Homeland Security.
Information and Infrastructure protection - that’s
one that I work with at this point in time and it’s all
about protecting critical infrastructure. Science and
Technology - all about the research arm. We also
dealt within Homeland Securities, Secret Service
and Coast guard – in all twenty two total agencies
and one hundred and eighty thousand people were
brought together into the newly formed department
of Homeland Security.

We have vast supplies of food our enemy can easily
infiltrate us through and we have limited protection
and you are apart of that supply chain. They can reach
you and utilise you as a weapon to then destroy our
ability to feed ourselves. In another simulation, you
can see the days rolling forward for thirty days and
this was two introductions of biological weapons.
One was anthrax and the other was botulism,
introduced at the processing level in food processing
and then it moved on into the restaurants and then
into people and we just modelled the primary affects
(direct contamination at restaurant level). There were
vast numbers of deaths and hospitalisations.

Here are our presidential directives - there have
been fourteen of them that have been issued by
President Bush and these are guidance to us as
to how we will put together our homeland security
initiatives in our country. In a nutshell, here’s a few
of them that are important to us what we call HSPD,
which is Homeland Security Presidential Directive
five established what is the NIMS and the National
Response plan. And the NIMS actually integrates all
the different agencies into an incident management
system, a national incident management system and
then the national response plan actually tells us how
we’re going to work together. HSPD5, HSPD7 talks
about the national

I was happy to hear Doug talk about the working
relationship he established with the FDA and the
USDA - it’s a challenge. Government folks are out
there and they talk to each other but they don’t
always come up with practical solutions. You guys
live in the real world you’re very practical. And so
putting the government, the public and the private
sector together and coming up with solutions like this
is a huge challenge but it’s got great rewards from
the synergy possible. You have got to be known. I
know you want to fly below the radar screen. I heard
a couple of presentations yesterday about how your
tendency is to fly below the radar screen to get the
job done. You’ve got to get the job done to feed the
people in this country, take care of public health
and the environment. But in the climate of terrorism
today, you have got to be known as a critical part of
the food chain to those in the government circles.

infrastructure protection plan or the NIP and you
can see making sure that agriculture, food and
agriculture were incorporated into the national
infrastructure plan was the first time ever in our
country that food and agriculture was considered to
be a critical infrastructure - that was in 2003. So we’ve
got a lot of catch up to do in terms of the public and
the politicians appreciating the fact that we are in the
food chain and part of the critical infrastructure of a
country. And there are eight national preparedness
goals and in two of the goals we have fifteen scenarios
that we are trying to make sure that we’re able to
handle in our country. One of those is a foot and
month type scenario another is a bulk food scenario
a food contaminate just like the presentation or the
scenarios I just showed you and then HSPD9 and
10 actually look at the roles and responsibility of
responses. Couple of slides on HSPD7, under HSPD7
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we’re about protecting the critical infrastructure and
the way we’ve done this is we’ve established what
we call sector coordinating counsels for each sector
for each critical infrastructure in our country there’s
about seventeen critical infrastructures identified
now and each sector has a sector coordinating
counsel. One of the challenges we face in the US right
now is determining what is critical infrastructure.
There’s seventeen sectors and actually knowing what
those look like is very important. The challenge that
I see is that when I talk to some of the beurocrats
in Homeland Security is I say ‘rendering’ and they
say ‘what’s that’? So the challenge is to make sure
that the folks we educate, those that are involved
in understanding the food chain are important and
that is that the food chain doesn’t work without
a rendering industry and so that’s a challenge to
making sure your part of that infrastructure.
Not only do we have the sector coordinating
councils that are the industries working together
but we developed something called the Government
Coordinating Counsels. In our country there’s quite
a number of different Government agencies that are
involved with food and agriculture - FDA, USDA EPA
and then also within this government coordinating
counsel we have the State and the Local government
entities represented. As well, we’re trying to get
everybody on the same page as it relates to protecting
the food and agriculture sector. This is a continuum
that kind of describes our HSPD7 and our HSPD9
you can see an event in the middle as a disaster
and before a disaster we’re working diligently to
put together this national infrastructure protection
plan where we identify critical infrastructures, we
determine what the vulnerabilities are, we assess
vulnerabilities and reduce vulnerabilities and
measure the progress we’re making. We used to have
these response plans on the county level, State level
and the National level. To some it was just inches of
paper, but when it really comes down to running an
event having an essential task list and knowing what
your going to do; what’s essential to do day one, day
two, day three is really a great way to go about putting
together a response to a disaster. The key message
here is to make sure that you are apart of your local
state and your federal response capabilities so that
on day one, everyone knows what they need to be
doing as it relates to rendering; makes sure it’s up
and running or how they are going to get it up and
running.
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Looking at the graphic of one of the hurricanes
that hit us last year you could see how the different
colours represent how intense the winds are and
this is used to identify where the hospitals are and
enabling us to know ahead of time which hospitals
we felt were going to be taken out of service and how
long it would take for them to come back online once
these major winds and waters came through South
Florida. Again I make the same point to demonstrate
how important it is that you are brought back into
operation quickly after a disaster so we have the
capability to continue to go forward with disposal
plans. Again, it is important to make sure that you
lobby and educate emergency management folks of
your importance in and on the food chain as a partner
in emergency response planning.
Within the executive branch of the President of the
United States there are two initiatives they have
recently undertaken as it relates to decontamination
and disposal. One of them ends up within the office
of Science and Technology and they’ve set up a task
force on decontamination and disposal. Some of
the areas that we’re covering or addressing in terms
of gaps are research, training events and planning
curriculum’s as it relates to disposal. This highlights
the fact that emergency management is starting to
understand animal disposal as a key component of
what they have to do in disasters.
Another example that I would like to share with you
is when the power went out in our North-East awhile
back and the vulnerabilities that are created within
food and agriculture can be not just from intentional
introduction. In this case here’s a power outage - or
it could be that terrorist created a power outage and
then you’ve got a whole lot of food that’s spoiled
and you got a lot of animals that could be dying and
than again who do we look to? I mention this event
as it serves to highlight the importance of continuity
of operation plans we call that COP planning and
your ability to maintain critical function within what
ever kind of disaster comes is one of the challenges
that we face. Do you have the ability to keep your
lights on, your water, your access, your fuel? One of
the challenges in a major hurricane for us is getting
fuel to people. So the challenges that we face in
those sorts of ways are apart of what we’re looking
to for you to be able to address in your ‘plan B’
– a contingency in your organisation that keeps you
running no matter what and if you can’t keep running
you need to be able to communicate with emergency
management authorities.
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I want to mention dioxin for a moment - a 1999
occurrence. I’ve got a friend in the US - I call him “Dr
Dioxin” as he did the testing for this and I asked him
what he is concerned about in terms of the rendering
industry. He said contaminants, dioxin, PCB’s,
cyanides and he talked to me about being able to
take an electrical transformer, making a hole in it,
taking some of the oil out of it dumping it in a fast
foods grease container and away it goes, didn’t even
cost a couple of a hundred dollars. And so having
the ability to recognise these sorts of vulnerabilities
and their consequences could be associated in
preventing these sorts of disasters from occurring.
There are two hundred thousand producers in our
country with close to thirty million head going through
a little over two thousand feedlots and eight hundred
processors and this is just beef production. Well
this is about a forty-five billion dollar industry in our
country. Poultry is about twenty-nine billion, dairy’s
about twenty‑eight and pork is twenty plus billion.
All this does not run unless you’re actually keeping it
up and running. FFSI will shut a plant down without
you guys. So in terms of the economy, with a couple
of hundred billion dollars here represented you’re
critical to that chain. That’s just on that end, how
about in our country where you’ve got over seven
hundred thousand processing plants that process
all the way up to cooking and then we’ve got another
nine hundred thousand restaurants. And you also are
responsible for keeping that end of the food chain
running as well. The challenge again for homeland
security is to understand how vital you are and the
challenge for you is to educate them to that fact.
We know rendering is vital to the chain - the issue
is we don’t want Homeland Security and emergency
management being blind sighted by the fact they don’t
recognise just how vital we are to the process.

Doug made some comments on BSE and I don’t want
to labour on it with the exception being a comment
about the effective and good work you guys have
implemented in this part of the world. It is a challenge
we face in our country; it’s a challenge we face for any
kind of disaster because in some of the scenarios I
just shared with you, our ability to trace what ever
has been introduced, whether it’s a biological or
contaminant is paramount to our ability to contain
whatever has been introduced and so our challenge
that we currently face is coming up with an ID system
to ensure containment.
I would like to leave you with a couple of take home
messages. One is that food and agriculture is critical
infrastructure and we’re just beginning to realise how
important it is. Secondly, you are vital to the food and
agriculture sector - it’s not going to operate without
your industry and thirdly, it is absolutely vital you as
an industry communicate how important you are to
the food processing chain, to the disaster planning
managers and to the homeland security folks in your
country.
I appreciate the opportunity to be here with you.
Again it’s been an honour of mine to actually be with
other members of the security world that we live in
and thank you for your efforts to secure our future.

We’ve had several symposiums in our country, lots
of different States are actually looking at disposal
issues and how do deal with them. One of the things
we’re trying to do is get producers, industry and
renderers together and really determine what the
disposal cost per tonne is. Because if you look at
some of those scenarios I shared with you earlier
you’re talking about millions and millions of tonnes
every day and what are the solutions? We need to
look closely at the different issues that you would
bring to the table as they relate to helping us make
decisions on where the gaps are in our ability to
actually dispose of huge volumes of material in a
food or Ag event.
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Biodiesel design project
Catherine Ryan, Monash University.

Scope
As a requirement of the degree in chemical
engineering, final year students are required to
complete a final year design project. This project
involves a student developing a total feasibility
design for a given product and plant. It involves
technology evaluation, process flow development,
mass and energy balances around the plant,
mechanical design, piping and instrumentation
design and safety and environmental evaluations.
The interesting and very relevant topic that was
bestowed upon the class of 2004 was Biodiesel
production.
The five different groups within our class were each
allocated different plant locations ranging from
Kwinana, to Numerkah in Victoria. The feedstock
for the biodiesel production ranged from canola oil
through, waste animal fat. A process that converts a
waste product into a reactant in another process, is
said to follow the practise of industrial ecology. The
opportunity to demonstrate how industrial ecology
can be successfully implemented into our society
was a big personal motivator.

Introduction
At the present time, most countries, including
Australia rely heavily upon petroleum fuels to provide
their energy requirements. However as Australia’s’
production of crude oil beings to fall, the question
of how the country should provide the extra fuel that
is needed to support our society arises. A viable
alternative to traditional petroleum based fuels is
biodiesel. Biodiesel may be produced from a wide
range of feedstocks including plant oils, seed oil,
waste cooking fats and animal fats.
The specific proposal that was given to our group
was to design a biodeisel manufacturing plant that
produces both biodeisel and crude glycerol. The plant
was to be located at Beaudesert, Queensland. It was

to be located next to the rendering plant, A.J Bush
and Sons Rendering, as it was to utilize the waste
fat from this production. The feedstock is comprised
of a 50/50 mix of beef/mutton bleachable tallow.
The plant is to have a capacity of 50tonne/day. The
biodeisel produced will be blended with petroleumbased diesel in a 2% by volume blend, BD2 to be
produced at the Caltex Refinery in Brisbane.
Whilst a major aim of the project was to design
a plant that was able to manufacture products
that met specifications, it is also imperative that
the proposed plant be designed so that minimal
negative environmental impact occurs. The plant
was designed to maximise energy savings where
possible and to reduce pollution including sources
of fugitive emissions. This plant was also designed
with safety as a first priority. At the same time, we
were required to keep costs to a minium in an effort
to make the process profitable.

Technology options
One of the most important tasks of this design project
was evaluating the technology that was available to
produce biodiesel. These options include pyrolysis,
dilution, microemulsions and transesterification.
Straight vegetable oils can also be used as a fuel, but
engine problems result from their use (Khan, 2002).
Transesterification reaction
O

O

CH2–O–C–R1
O

R1–C–O–CH3
O

CH–O–C–R2 +3CH3OH
O
CH2–O–C–R3

CH2–OH

R2–C–O–CH3 + CH2–OH
O
R3–C–O–CH3

CH2–OH

catalyst
Triglyceride + methanol

mixture of fattey esters
+ glycerol
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BD Plant: Pre-treatment
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BD Plant: Reactors
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BD Plant: Biodiesel purification

CLAMPS Biodiesel Inc.
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BD Plant: Methanol recovery and GL purification

CLAMPS Biodiesel Inc.
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Microemulsions involve the addition of an alcohol to
the oil to form an emulsion, reducing the viscosity
problems experienced with straight vegetable oils
(Khan, 2002). Pyrolysis involves the thermal cracking
of the oils into lighter components. Transesterification
involves the reaction of a triglyceride with an alcohol
to form alkyl esters and glycerol, aided by the use of a
catalyst. Transesterification was the preferred process
to produce biodiesel. The use of transesterification
to produce biodiesel, and has been implemented
successfully into many biodiesel plants throughout
the world.
Transesterification can take place via a number of
routes. Alkali transesterification is the preferred
reaction route due to the mild reaction conditions
required as compared to acid-transesterification.
Alkali transesterification involves the use of a basic
catalyst to speed up the reaction. Similarly, acid
transesterification involves the use of an acidic
catalyst. Besides the catalyst that is used in this
reaction, the main differences between these two
methods are the process conditions that are required.
Acid esterification involves 200kPa pressures and
temperatures greater than 200C (Hana, 1999). Alkali
esterification requires temperatures in the range of
50C and atmospheric pressures. The catalyst that
was selected was sodium hydroxide, based upon its
economic attractiveness. Other catalytic options are
heterogenous catalysts, biocatalysts or indeed noncatalytic transesterification. These aforementioned
catalyst options are much more environmentally
friendly but most are yet to be developed beyond
laboratory scale.
Methanol was selected as the preferred alcohol to be
used in the production of the methyl esters. Ethanol
was an option, but was too expensive.
A pre-treatment process was necessary for the
feedstock supplied due to the high free fatty acid
(FFA) content. If high levels of FFA are present, soap
formation will occur, which decreases the yield of
biodiesel that is produced. The available pre-treatment
processes are alkali washing, acid esterification,
solvent extraction and glycerolysis. Alkali washing was
selected as the preferred pre-treatment option due to
its success in industry, the high costs associated with
stainless steel required for acid treatment, and the
high temperatures that are required for most of the
other alternative treatments.
The main design choice that had to be made in
the early stages of the design process was the
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choice between batch and continuous systems. A
continuous set-up, involving the use of the two CSTR
(continuous stirred tank reactor) units in series was
used in the design of this plant. Plug flow reactors
were considered, however it was believed that better
mixing could be achieved in CSTRs. The reaction
mixture was bi-phasic thus good mixing was required
for the reaction to achieve high conversions by
obtaining good contact between the phases.
When designing a process plant, different phase
separation may need to take place. In the case of
the proposed biodiesel plant, there are several
homogenous and heterogenous separations that
will need to be carried out. To minimise the energy
requirements, heterogenous separations were
completed wherever possible.
The other by-product of this production was glycerol.
When producing crude glycerol, a common method
of purification is glycerol evaporation. A higher purity
of glycerol may be achieved by distillation, however
this was outside of the scope of this project.

Design choice – plant
The plant was designed as follows: Raw beef/mutton
tallow feed enters the first reactor/mixer where it
is mixed with water. This addition of water enables
some impurities such as phosphatides and enzymes
to be removed in a centrifuge. The centrifuge is
assumed to give a clear split between the two
phases. The amount of water added is sufficient
to ‘wet’ all impurities such that they will exit with
the water. This water free oil mixture is then sent to
the pre-treatment reactor, where a saponification
reaction takes place where the FFA that was present
in the feed is converted to soaps. The exit stream
is then heated to aid the separation of these soaps
from the oil phase in the next centrifuge (again a
clear split is assumed between the phases). It should
be noted that the two phases that are produced
by the centrifuge, actually pass through to two
separate small storage vessels, such that effective
level control of the centrifuges can take place. This
configuration is the same for both centrifuges. The
soap is then pumped from the centrifuge to waste.
The oil phase then enters the first transesterification
reactor, having passed through a heat exchanger
which ensures that the feed is at the reactor’s
optimum operating temperature, 60ºC. Methanol,
in a ratio of 6:1, enters the reactor as well as the
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catalyst, sodium hydroxide i.e. the catalyst will have
been premixed in methanol. The catalyst is added
on a 1wt% basis (biodiesel). Having reacted to form
a two-phase mixture, consisting of a methyl ester
rich phase and a glycerol rich phase, the product
mixture enters the first separator where is it allowed
to settle into these two phases. The bottom glycerol
rich phase is pumped to the neutralization reactor,
whilst the methyl ester rich phase is sent to the
second transesterification reactor. Fresh methanol is
added in the ratio ~ 35:1, and some fresh catalyst is
added. The higher methanol amount is needed due
to keeping the second reactor at the same volume
as the first transesterification reactor. Again, the
product mixture is allowed to separate out into the
two phases in the second separator. The glycerol
rich phase is pumped to the neutralization reactor
and the methyl ester rich phase is sent to the water
wash column. In the water wash column water is
added in a ratio of water:biodiesel 4:1. This is to allow
for maximum contact between the two immiscible
phases. The water will carry out with it any un-reacted
catalyst or any other water soluble species that had
carried over with the methyl ester stream.
The slightly ‘wet’ methyl ester stream is then sent to
a drying column where the water that is present is
evaporated in a flash column. A biodiesel product
that meets specification is then passed through
a heat exchanger, which is used to heat up the
product mixture from the neutralization reactor to the
required feed temperature of the distillation column.
Once through this heat exchanger, it is sent to a
storage vessel offsite, after having passed through
another heat exchanger that cools the biodiesel
down to an appropriate storage temperature.
The water from the wash column is sent to the
neutralization reactor. In the neutralization reactor,
all incoming streams are reacted with the selected
acid, phosphoric acid, to neutralize the feed stream
so that corrosive conditions do not occur inside
the distillation column. The distillation column
performs a 99.5% split between the water/glycerol/
methanol mixture. The tops product methanol, is
recycled back into the process and enters the first
transesterification reactor. The bottoms product,
which now predominately consists of water, glycerol,
salts (formed in the neutralization reactor), and some
carried over oils, is sent to the third separator where
a clean split is performed between the oil phase
and the water/glycerol rich phase. As this settler is
performing a split between a water/glycerol mix and

a small oil mix, it has been assumed that a clear split,
100%, can occur. This water/glycerol phase is then
sent to the glycerol evaporation unit.
Cleaning of the evaporator units will need to be
performed daily, thus a storage tank will be placed
upstream of the evaporator units to store the
water/glycerol product during cleaning. A double
effect evaporator is used for the evaporator system.
The evaporator will remove 92% of the water such
that a crude glycerol product (off-specification) is
produced. This product is then cooled and sent to an
offsite storage tank. The steam used as the heating
medium in the first effect, is used to preheat the
glycerol mixture coming into the first evaporator.
This heating will only need to occur during periods
after the cleaning has been completed. The steam
condensate that is produced will be sold back to the
boiler house at a credit. The water that is evaporated
from the solution in the first evaporator will be used
as the heating medium in the second evaporator. This
water will then be cooled and returned to the water
storage tank. Similarly, any water that is evaporated
in the second stage will be condensed and sent to
the water storage tank. The two-phase mixture that
is exiting the second stage is passed to a vertical
separator. The water vapour phase is condensed and
recycled back through the plant, whilst the glycerol
product is cooled and sent to storage.

Brief – evaporator
One of the other major components of the design
project is the mechanical design section. Each group
member is allocated a piece of equipment for which
they have to produce a detailed design, composed
of complete mass and energy balances, mechanical
design include all internals and mechanical
drawings, and stress and failure analysis. The piece
of equipment that I was allocated was the glycerol
purification system.
In general, it is a well known that increasing the
number of effects in an evaporator system increases
the steam economy of the system (Perry, 1966). An
increase in the number of effects will also increase
the amount of capital investment that needs to be
made. An added evaporator also includes extra
piping, more structural support etc. As the capacity
of this plant is relatively small, it was decided that a
double effect evaporator would be used, despite the
increase in steam saving that can be realized using
a triple effect evaporator.
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Evaporator

Evaluation
The main technical decisions that were made
during the process flow sheet design have proved
reasonable. The design of two transesterification
reactors in series is able to achieve a yield of 95%,
such that the plant is able to produce slightly over
50t/day of biodiesel that meets the specifications.
This proposed yield, is however based on the kinetics
of the transesterification of soybean oil, not upon
the kinetics of the transesterification of tallow. No
data on the kinetics of this reaction are currently
available. If the plant were to proceed into the more
detailed design phase, laboratory studies would
need to be commissioned to study these kinetics.
The use of the settlers between the two CSTR reactors
takes advantage of a heterogeneous separation,
and by placing these reactors above the separators
in the plant layout, the pumping requirements can
be reduced.

The type of evaporator could only be selected
after some initial mass and energy calculations
were completed. This is because the choice of
evaporator is highly dependent on some of the
process characteristics e.g. viscosity, temperature
difference, boiling point elevation or rise (BPR),
tendency to foul, and heat sensitivity of the product
(Mackereth, 1995).
It was decided to use a falling film evaporator as
the first evaporator and a plate evaporator as the
second evaporator. Falling film evaporators are very
economical for the heat transfer that they supply and
are suited for use in the first stage of evaporation.
A plate evaporator is best suited to the second
evaporator as the glycerol solution gets more viscous
during the second evaporation. The plate evaporator
is also very cheap, thus justifying the use of a double
evaporator setup.
The FFE is composed of long tubes, which lead into
a separating space at the bottom of the shell. This
separating space is where the liquid and vapour
are allowed to separate. The vapour travels back up
through a vapour pipe that is located in the middle
of the vessel (please refer to mechanical drawings).
The concentrated liquid travels out through the liquid
pipe located at the bottom of the vessel.
Plate evaporators can be configured for a number of
flow patterns: rising/falling film, vaporization, or flash
setup. One of the most common setups is the rising/
falling film plate evaporator (RFFPE). The film will rise
up one plate and then back down the next plate.
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The decision to use phosphoric acid as the neutralizing
acid in the neutralization reactor proved to be a poor
decision. This acid is very expensive, and more
importantly from a technical perspective, little if any
data is available on the salt formed in this reactor,
sodium phosphate. In reality, it is not known to what
extent, which salt is formed in this reaction. This
system is highly dependent on the pH of the system
(Weast, 1995). Whilst it is not known exactly what
salt will form, for the sake of the calculations, it was
assumed that Na2HPO4 forms. This presented major
problems during the pfd development, and during
the detailed design phase. An important issue that
was overlooked at the PFD development stage was
the solubility of this salt in the glycerol product. It
was assumed in the early stages of this project, that
it would be a relatively simple process to precipitate
these salts. The solubility is both dependent on
pH and temperature, thus the precipitation of the
salts would be quite difficult to perform. The design
process was also hampered by the lack of data for the
solubility of salt in glycerol. Unfortunately, no data on
the solubility of any salt in glycerol could be found.
Due to this lack of data, the rather conservative
assumption that the salts formed were as soluble
in glycerol as they are in water, had to be made. As
a result of this lack of information, and the fact that
the salt problem was not identified early enough, the
glycerol that is produced by his plant does not meet
the specifications for crude glycerol. As this is one of
the main byproducts that is required to be produced
by this plant, it is very poor that this plant cannot
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produce that product. If better technical decisions
had been made in the PFD development, these
problems may have been able to be prevented.
Overall, the technical viability of this plant for the
production of biodiesel is very sound, with the
desired capacity being reached, and product that
meets the specifications being produced. However,
more laboratory tests and plant trials would need
to be completed to confirm this. From the point
of view of the glycerol production, the plant is of
a poor design because it does not produce crude
glycerol. Biodiesel plants have been made profitable
because the sale of glycerol can offset the price falls
in biodiesel, so that it can remain competitive with
conventional diesel.
The plant requires a fixed capital investment of $AUS
11million. It would cost $1164 per tonne to produce
biodiesel. When a return on investment (ROI) of
15% is specified, the biodiesel needs to be sold at
$1.38/L. A high net present value and internal rate
of return (IRR) were calculated. However, this price
was thought to be too high, as biodiesel will only
be able to successfully compete with conventional
diesel if the sales price is in the vicinity of the price
of diesel. Based on the examination of the variation
of NPV with sales price, a sales price of $1.25/L
was selected. Below a price of $1.20/L the project
becomes unprofitable. An IRR of 13.6% and a NPV
of $2.5million was calculated for the selling price
of $1.25/L, and the plant has an expected payback
time of 8.4 years.
During this economic evaluation, a sensitivity of
the economics of the biodiesel was performed. By
completing this exercise, the profitability of this
project can be assessed. It was found that if the
sales price was changed by only 10%, the swing
in NPV and IRR was quite dramatic. If the sales
price increases, a large increase in both the NPV
and the IRR was seen. However, the NPV dropped
to $0.06 million when the sales price dropped by
10%. Thus the economics are very sensitive to the
price of biodiesel. This is not a good situation to be
in, because it would be anticipated that the price
of biodiesel is more likely to drop than rise, hence
creating a very unprofitable project. In order for the
price of biodiesel to be equivalent to today’s price of
diesel, ~ 90c/L, the price of the oil feedstock would
need to drop to approximately $130 per tonne.
From considerations of the above issues, the plant
that was designed is not viable. There are no major
safety issues that would prevent its implementation,

and whilst some improvements could be made
in the environmental area, the main determining
factors are the economics of the plant and the
technology faults that exist. In order to improve the
technology problems, the plant would have to be
redesigned to account for the salt problems such
that crude glycerol could be produced. This would be
a significant expense to the project. The sensitivity
of the economics to changes in the biodiesel is too
great, in a market where there a regular changes in
the price of fuel. If the technology difficulties could
be fixed (which they can be as many biodiesel
plants exist across the world) and the selling price of
biodiesel was acceptable to consumers (and above
$1.20/L), than this plant may be considered to be a
viable venture.
The design project proved to be very challenging.
One of the many benefits that I gained by completing
the project was exposure to a different industry.
Within chemical engineering degrees, there is
always a large amount of emphasis placed upon the
petroleum and petrochemical industries. As students
of engineering, our learning base should be broad,
with exposure to as many industries and physical
processes as possible. Through this exposure, our
understanding of the issues in industry increases
and our awareness of the skills that are required to
be a successful engineer are enhanced. This project
highlighted the many interesting aspects of the meat
and livestock industry, combined with exposure
to the alternative fuels market. By choosing to
combine forces with the meat and livestock industry,
combined with the rendering industry, Monash
successfully developed a project that benefits both
the students undertaking the project and industry.
Hopefully, all of the Monash graduates are much
better students and now engineers, having gained
that exposure and experience.
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The Flo-dryer
Since 1983, when the first Flo-dryer was installed, a total
of 37 Flo-dryers have been installed in New Zealand,
Australia, UK and India. Initially the Flo-dryer was
built in three sizes capable of processing 3 t/h, 5t/h and
7.5 t/h of raw material input into a rendering plant. Over
the last 10 years this range has been extended and now the
range is 1t/h, 2t/h, 3t/h, 4t/h, 7.5t/h, 10t/h and 15t/h.
Apart from drying defatted material from Low Temperature
Rendering plants, the Flo-dryer has been extensively used
as a dedicated blood dryer or carrying out drying multi
–products. A single Flo-dryer installation can be used to
dry residues from: red meat rendering poultry rendering,
fish rendering, hydrolyzed feather and coagulated blood
and also gelatin bone of an extremely high quality. So, the
Flo-dryer is very versatile.
Energy consumption in Flo-dryers is a minimum. Tests
carried out in plant situations have confirmed that 2.8 GJ of
energy is required to evaporate 1.0 tonne of water.
The graph indicates as to how the Flo-dryer (in terms of
actual energy consumption) compares with other dryers.
The high-energy efficiency is achieved in the Flo-dryer,
by the use of:
• High inlet temperatures
• Low air flows
• Recycling upto 60% of the exhaust gases
• Superheating the water vapour in the recycle gases to
superheated steam
• Containing heat losses by excellent insulation.
The products that are dried in the Flo-dryers have been
tested to be of the highest quality. Meat and Bone meals
have been found to have digestibility’s and blood meal
from the Flo-dryers have been found to have 99% + pepsin
digestabilities. This proves that the heat labile aminoacids such as Lysine are not affected by the high inlet
temperatures as the residence times in the high temperature
zones is microseconds.
Due to the use of high inlet temperatures Flo-dryers have
been tested and approved by MAF in New Zealand and
AQIS in Australia to produce sterile products.

FLO DRY

52

FPRF Projects
Ross Hamiliton, Darling/FPRF.

Over the past year at FPRF it’s been a fairly active
year. We’ve had a number of things that have come
together. Some of these have been the results of
several years of work and in other cases just natural
transitions. As many of you are aware, Gary Pearl
has been the President of FPRF for over twelve years
and he has announced his retirement. He wanted
to retire this past April however we haven’t let him
do that yet. He has to give us a years notice than
we’ll let him cut back and so I think we can allow
him to go from sixty hours a week to about fifty
and as we progress along we’ll aim to scale back a
little bit more. Coincidental with that, the National
Renders Association has offered to manage the fats
and proteins research foundation and historically
we have contracted that with Gary Pearl or with his
predecessors. The board of directors for FPRF have
accepted the NRA offer. Nothing changes other than
the fact that this does allow us access to benefits
packages that NRA employees are eligible to receive.
It’s also consistent with the strategic goals and plans
of the North American Rendering Industry that were
put together about two years ago and it does help
to consolidate the activities of the three rendering
organisations in North America with the intent of
improving communications and achieving some
operational efficiencies. Throughout this however,
FPRF will remain as an independent research
foundation and particularly since we are dealing with
primarily university research, it’s a very important
asset to maintaining that foundation status allows
us to do work with universities without paying the
40-50% overhead cost that can sometimes be
associated with grant work.
We are actively searching for a replacement for Gary,
although nobody can really replace him but interviews
with five very excellent candidates are scheduled
for next week. FPRFs role is changing as the role of
the rendering industry is. FPRF has always done a
lot of work with “at large” proposals submitted by
university twice a year. Some case specific research

ideas where solicited, but many times it was the
researchers themselves who put forward the ideas.
Several years ago the directors decided that we really
needed to change direction and look more at future
uses; non-feed uses; primarily because of the BSE
at that time in Europe, and along with that came the
need to also consider an ongoing research effort
because when we get into some of these new use
areas it takes a sustained research effort over the
years to actually achieve some of the goals and weed
out some of the ideas that may have been good on
paper but don’t work out.
Discussions with Clemson University began about
establishing an animal co-product research centre
and later that was expanded to include education
because they have a very good satellite link up
system so could help us a great deal in terms of
education. This will allow for sustained efforts to
address strategically important research ideas such
as new uses for meat and bone meal and other animal
co-products and also biosecurity related issues such
as thermal death times for conventional bacteria and
possibly some prion type work in conjunction with
other universities and that type of work. Because of
the success some of these researchers at Clemson
had in terms of obtaining very large grants through
USDA and other funding agencies in the US we may
be able to leverage FPRF funds by factor of 10–20
and that would be extremely helpful. Our board
of directors approved the formation of the centre
and this is the way it looks, Stanmore Co-products
Research and Extension Centre, there are three
levels of membership. Sustaining membership at
US $25,000 per year, full membership at $5,000,
and associate membership at $1,000. The benefits
at each level of membership increase as you go
from associate to sustaining membership. Probably
the most important component to the sustaining
membership is that it automatically buys seats on
the research committee and the research committee
is what will really drive the centre. They will develop
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the agenda and develop the ideas and the priorities
for the research to be conducted at the centre. FPRF
is a founding sponsor and will also receive seats on
the research committee as well as representation on
the governing board. There will be a nine member
governing board. Four of those will come from FPRF
and a sustaining membership pool; five will come
from Clemson. But because it takes 2/3 majority for
any action of any consequence to come out of the
governing board, Clemson University does not have
an automatic lock on pushing something through
that the industry does not support. FPRF will for the
first year put US $160 000 into the centre, for year two
$250 000 and in year three $400 000 to get things
going and we hope during that time the sustaining
membership will also increase and after this third
year, it essentially becomes a go or no go step for
the centre. We have to negotiate a new agreement
with Clemson and the by-laws should stay the same.
The agreement itself would change and we will
have to evaluate from both sides to be sure that it
is addressing the issues that FPRF and the industry
need and also if we can sustain it.
Last year several research projects were initiated
and these were the inaugural projects. I’d just like to
mention a few of these dealing with the biosecurity
side. Basically inactivation of conventional
pathogens, particular thermally resistant bacteria
that maybe present in raw rendering materials; firstly
identifying what might be there and how do we kill
them?
There has also been some interest in antibiotic
resistant bacteria. That’s one of the reasons why
the health field and health community and some
regulators have been very critical of the rendered
products and animal feed that has salmonella in it.
This is because they are concerned about antibiotic
resistant bacteria. There are several projects dealing
with other uses; separable fractions of proteins that
can be used for new purposes. One example would
be those having absorption properties that might
be used for spill remediation. There’s also a very
interesting project going on to look at the proteins
present in bovine and swine mammary tissues to see if
those have other uses, such as cell cultures and other
things and they are making very good progress on
this project. Also screening bioactive peptides from
animal by product proteins. Some things that may
not help service renderers as much as they would the
packer renderer. Also biodiesel synthesis from dried
animal fats using heterogeneous catalysts, such as
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the bone matrix coming from meat and bone meal,
could have a potential here. Extrusion in moulding
of protein fractions. This is basically bio-plastics and
those types of potential uses. Another project is to
find economically feasible methods or processes by
which we can reduce the dioxin content if they are
present in animal co-products. So far this seems to
have resulted in a very nice literature review.
There have also been a number of large feeding
projects dealing with fats for cattle as well as
poultry; basically protein quality and or amino acids
digestibility studies for primarily poultry but as well
as pigs, phosphorous digestibility in animal protein
meals for aquaculture and meat and bone meal use
in sow diets. Some of these are near completion
and we’re receiving final reports on them. Gary will
send these out or has sent those out many times in
technical services bulletins.
Some other industry support projects like monoclonal
body based amino assays are being conducted by
the state university and this is to help with the ovine
issue in terms of US exports going into China for
systems before the BSE. Last year when we could
still export meat and bone meal to China but they
did not want ovine material and we where trying to
come up rapid detection method.
There has been some cooperative work that MLA is
been involved with in terms of value added chemical
products such as bio-plastics and also animal fats
as turbine fuels. This past May we evaluated 36
projects for funding at large including some from
Clemson and this was a record with a total value of
almost 1.2 million dollars. 38% of those were thesis
related of which a third were aquaculture. 62% were
non-feed and they were broken out into biofuels of
about a fourth of them, half no use and then 22%
were I call process related or process support type
projects. One the most important ones I think was a
nutrition related project for aquaculture and Dominic
Vamburo from University of Guelph had put the
project proposal together to basically compile all
the information that’s out there in terms of animal
by products for fish and then break it out by species
and type and use and guidelines and he’s going to
put all that together in a manual.
I think that will be extremely useful. Anybody
who’s tried to do this by hand has simulated all the
literature and break it out in terms of what does it
actually say for different species of fish, especially
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when they’re called different things in different parts
of the world its a very monumental task. I think this
will be a very important step forward in terms of
aquaculture use.
Also effective high peroxide value fats on performance.
We continue to have issues around the world dealing
with peroxide levels in fats and proteins and Jeff
Ferment at the University of Missouri is going to
address this. It is one of the issues that tends to
come up from an animal health stand point, and so
he’s going to look at both sides; healthy birds and
also disease stressed or challenged birds. If you
look at the literature in terms of peroxide values
you can very easily come up with the guideline that
as long as the peroxide value in fat is less than 100
milliequivalents per kilogram there is no effect on
poultry performance, yet we see more and more
nutritionists wanting lower levels even down to the
five milliequivalent per kilogram level. The bird is
probably a lot more resistant than that and so we
to continually try to provide information to reinforce
that.
Also some work on fat utilisation in young pigs is one
that still stumps researchers in terms of how to get
the young pig (21 day old pigs), to utilise fat more
efficiently. Another study with USDA in the animal
Ag-research service in the Philadelphia station is
looking at enzymatic hydrolysis of meat and bone
meal for prion destruction also functional property
improvement. This is another “What could we
potentially use meat and bone product for if it’s not
used as a feed” question. And by the way, can we
deactivate or destroy the BSE agent if it’s present?
This is one area this project would like to address.
Another UK based aquaculture project is planned;
to be funded jointly with Prosper De Mulder (PDM).
This is one that’s been batted around for about a
year now in trying to get the logistics worked out and
it would probably not include meat and bone meal
but it would include poultry bi-product meals and
could be an important project going forward. Another
project planned is looking at life cycle analysis of
used restaurant grease and biodiesel production.
We are still working out details on this one however
the concept has been approved. We are looking at
metabolisable energy value of meat and bone meal
for swine. Again, another project that has been
approved in concept, and Gary has been working with
the investigators to develop the protocol.

At Clemson there are several potential projects that
we’d like to, at least I’d like to see continued and
we’re planning a research committee meeting with
Clemson to give them guidance until the research
committee for the centre becomes fully functional.
I think there’s some things required in terms of
helping the industry as we look potential regulatory
issues in tainted tallow. Impurities in tallow has
been an issue because of BSE. Our Food and Drug
Administration has put out guidance for the human
side in cosmetic use that says less than 0.15%
impurities is a maximum. The problem is the method
they designated that must be used is not being used
by the industry and is not particularly easy to do and
so we’re looking at comparing different methods and
we think FDA is going to be receptive to some of the
input here. And then also what is the composition
of the impurities in tallow? We don’t have good
database on that. We continue working on bio-diesel
in terms of catalysts, glycerol purity and different
systems for using animal fats to produce biodiesel.
The pathogen inactivation and destruction project
has a lot of potential going forward because our
animal protein producers industry has put together
a HACCP based code of practice and we need to be
able to validate our critical control points and so
the death models, thermal death models and heat
penetration curves and just how much inactivation
do we have to have for animal feeds, are going to be
very important questions in helping to support that
code of practice.
Work continues in the area of bioactive peptides
in hormones from mammary tissues and then also
obviously we need to continue working on the
new non-feed uses particularly the bio-plastics.
There are some potential uses for glycerol coming
from bio diesel production as a plasticizing agent
in producing protein films so there are some nice
potential tie-ins here that are starting to evolve.
Recently, our Environmental Protection Agency (EPA)
has become more involved with the disposal side
of materials depending on BSE related risk versus
disposal of conventional pathogens in emergencies
or catastrophes. They’re working with FPRF and NRA
in terms of trying to examine specific protocols. So we
may be able to get some things funded here through
EPA they have access to quite a good deal of money to
look at prion inactivation and particularly for chronic
wasting disease through the rendering process.
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So the past twelve months have been extremely busy
for FPRF and I pose a few questions here because we
made some big leaps and some big commitments
especially with the Animals Co-products Research
Centre. First of all we need to make sure FPRF is on
track for the industry and we’ll need to determine if
this is going to be a blessing as many of us believe
it will be or is it going to be a drain that we cannot
support or sustain. What it’s going to come down
to in the end is how much the Rendering industry
is willing to spend on research and this is going to
become extremely important. If we want new uses, if
we want to get past BSE and get back to having value
added products that are not simply being destroyed
then I think it’s very critical that we address this very
soon.
Some guidelines have been put out by a couple of
other renderers that if we had a levy of eight cents per
tone of finished product in the US alone that would be
roughly three quarters of a Million dollars that could
go to research. If we had a levy of five cents per raw
tonne in the US, that would generate approximately
1.3 Million dollars for research. So these are some of
the things we’ve got to address. And then there’s our
potential international support through MLA, EFPRA,
or individual company’s. There’s always a potential
there for that type of involvement and support.
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MLA co-products research
Dr Stewart McGlashan, MLA.

Introduction
This paper provides an overview of MLA, how it is
funded and what service it provides to the industry.
Then the paper will outline the purpose of the MLA
co-products program and some of the past, present
and future R&D activities.

Funding Meat and Livestock
Australia
MLA is funded by a series of compulsory levies that
come from cattle producers; sheep producers; lot
feeders and goat producers. The money is partly
matched with AMPC funds. AMPC funds are collected
through voluntary levies paid by processors and
abattoirs. The money is directed to Animal Health
Australia; National Residue Survey and Meat and
Livestock Australia. Whatever compulsory and
voluntary levies’ money MLA spends on research
and development is matched dollar for dollar by the
Federal Government. Marketing and market access
type issues, for example MLA offices in Tokyo, Beijing
and Washington, are not matched dollar for dollar
and are fully funded by levies.

Research and development in the
red meat industry
There are two R&D programs conducted in MLA. One
is industry-levy funded and the other is the partner
and innovation program. The budget for the industrylevy funded program last year was about $15 million.
These funds were spent across topics from OH&S;
environment; red meat innovation; meat safety;
value adding; supply chain management; robotics
and a few others. In addition to these, there are
programs for the on-farm sector.
The industry-funded programs are generic and

strategic including defensive research directed at
long term applications and long term sustainability
for the industry.
In the Partners and Innovation program, last year’s
budget was about $20 million. Projects are funded
through the MLA Donor Company, which is able
to match company donated funds with Federal
Government funds for research and development
purposes. The MLA Donor Company process is
intended to stimulate commercial investment in
the industry and to minimise the risk for the market
leaders of bringing new ideas into the industry.
MLA’s Donor Company (MDC) manages a significant
research portfolio. Each research program has a
industry adoption plan for outputs generated by the
MDC. This is an important MDC activity so that the
company can maximise the return on investment for
the industry and Federal Government in the MDC.

Co-products research and
development
This calendar year in the co-products program has
approved approximately $2.1 million dollars worth
of research and development, most of which are
funded through the MDC mechanism. Most of the
MDC R&D is commercial confidence until the project
is completed and ready for dissemination to industry.
The research outlined below is either industry funded
or is a completed MDC project.

Past MDC projects
Australian Meat and Bone Meal Guide for Feed
Manufacturers
This is a project in partnership with Meat and
Livestock Australia and the Australian Renderers’
Association.
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satisfactory alternate procedures are used, edible
products can be safely collected from burst paunches
that would otherwise be condemned.
The Offalcom experiments were conducted at a large
export abattoir by a team of researchers from the
University of Queensland. AQIS staff was also closely
involved in the project. After the initial experiments
were completed and reports released, a second
abattoir conducted a Plant Initiated Project (PIP) via
the MDC to show that the findings of the Offalcom
experiments could be reproduced.
Cover page for the Australian Meat and Bone Meal Nutritional
Technical Review

In order to secure markets for Australian MBM in the
future, it was seen as important to demonstrate that
MBM can be used in as wide a range of applications
as possible. Holding technology transfer workshops
in China to present the technical and commercial
opportunities for Australian MBM developed from
this realisation.
Two workshops on the technical merits of using
Australian Meat and Bone Meal in poultry, pig
and aquaculture feeds were held in Qingdao and
Shenzhen, China. The workshops provided a forum
for presenting technical information on the use of
meat and bone meal in feeds to representatives of
Chinese feed and livestock production companies.
The technical information presented at the workshops
was drawn in part from MLA research on the use of
meat meal in aquaculture feeds and the report of the
Australian Meat and Bone Meal Nutritional Technical
Review. Presentations were prepared and delivered
by ARA speakers and supported by the MLA Regional
Office in Beijing.
A CD-ROM containing the report of the Australian
Meat and Bone Meal Nutritional Technical Review is
available from MLA in both English and Chinese.

Export offal for human consumption
The highest value use of co-products is as food
for human consumption. MLA’s Offalcom project
was designed to increase the amount of offal
product available for collection as food for human
consumption. Beef paunches that burst and are
contaminated on the outside surface are not usually
available for processing for human consumption. The
Offalcom project was designed to show that provided
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In the Offalcom project the researchers examined the
microbiological condition of scalded tripe and raw
mountain chain tripe from intact and burst paunches.
They also investigated the effect of dry dumping of
paunches on the microbial quality of tripe product
from intact and burst paunches. At the same time,
procedures had to be developed to make sure that
the collection of edible product from burst paunches
did not affect the quality of other products. For
example, the abattoir had to show that collecting
edible product from burst paunches did not result in
contamination of carcases or other offal products.
Following on from the recommendations of the
Offalcom project, an AQIS notice was issued to
explain the protocols that have to be followed when
recovering edible product from burst paunches. The
PIP project conducted at the second abattoir followed
these protocols to develop and validate procedures
for collecting edible product from burst paunches. As
in the Offalcom project, the abattoir demonstrated
that the microbial quality of scalded tripe and
rumen pillars from burst paunches was equivalent to
product from intact paunches. They also showed that
with the appropriate HACCP plan in place, collection
of edible product from burst paunches did not affect
the safety of other products.
Results from the Offalcom experiments were
published in the scientific journal Meat Science.
AQIS published Meat Notice 2001/21 ‘Enhanced
Recovery of Green Offals at Export Slaughtering
Establishments’. This notice sets out the conditions
that all export abattoirs can use to improve the
recovery of offals for human consumption. The
Offalcom project was also summarised in the Food
Science Australia/MLA/AMPC Meat Technology
Update.
As a result of the follow-up PIP project at the second
abattoir, the recovery of tripe and rumen pillars
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Integrated bio-system process description (courtesy of SARDI).

increased by 12%. For an abattoir with a kill of
only 125,000 head of cattle a year this increase in
yield means an increase in revenue of $100,000
if processing mainly cows and about $140,000 if
processing mainly steers.
A further PIP now near completion is trialling
alternative procedures for the recovery of sheep
offals. This project follows in the wake of the
successful outcomes from the work with beef and is
being undertaken in collaboration with AQIS staff. If
successful, the processor expects to gain additional
revenue of up to $5.36 FOB per head processed, by
putting the product into export markets from which
it was previously excluded.

Current industry funded research
Integrated bio-systems – turning wastewater into an
aquaculture system.
The South Australian Research and Development
Institute (SARDI) via the EBCRC are contracted to
conduct a feasibility study on using integrated
aquaculture to treat wastewater from the meat
processing industry.

‘Wastewater disposal in an eco-efficient manner’ is
a key priority for the Australian meat industry. MLA
supported initiatives aim to assist the industry in
improving its environmental performance and has
urged scientists to develop cost-effective methods
for waste handling including disposal of wastewater.
Legal regulations adopted by the Australian
Environmental Regulatory Authorities have imposed
a cost on the industry for the right to discharge
effluent to river.
The most effective method of wastewater disposal
is to discharge into a municipal sewage system.
Currently, the typical discharge fee to the sewage
system is $ 0.40/kL. However this is anticipated to
increase to $3.00/kL in the near future. A typical
meat plant discharging 850/kL wastewater/day will
incur significant additional costs of disposal. In
order to improve sustainable development of the
meat processing industry, cost effective wastewater
disposal methods need to be developed.
Reclaiming nutrients from wastewater, releasing
clean effluent and simultaneously producing fish
has been successful in many parts of the world. This
angle of research is new in Australia, although SARDI
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has already undertaken initial studies on integrated
farming in South Australia. These investigations
produced encouraging results. This proposal is to
establish the feasibility of aquaculture in abattoir
effluent ponds, establish guidelines for the meat
industry for commercial implementation and to
establish a demonstration facility.
It is widely recognised that so far there is no ideal
method to achieve environmental sustainability and
to solve all the problems existing with wastewaters
discharged from abattoirs.

How
The current proof-of-concept project on integrated
aquaculture is a promising alternative method
for treatment and utilisation of nutrients from
wastewaters from the meat processing industries
in Australia.
The project objective is to evaluate the feasibility of
using integrated aquaculture to utilise the wastewater
from lagoons of meat processing plants.

Preliminary results
A detailed investigation into the composition and
configuration of wastewater treatment ponds was
conducted by the SARDI research team. Results from a
wide range of biological and chemical analyses show
that there is good potential for fish culture to occur.

Where to from here?
Ponds with the most potential for fish culture trials to
occur have been determined. However, if fish are to
survive and thrive in this environment, the following
steps need to be taken:

Pond 9 showing inlet from Anaerobic Pond
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• Increased hydraulic retention time to allow
wastewater quality to increase (to reduce
ammonia concentrations).
• A power supply made available on site to enable
a tank and pump system to provide a source of
algal inoculums for the pond.
• Water samples are taken on a regular basis
over the next 2 months and sent to the SARDI
laboratories to monitor the progress of the
wastewater quality over time.
• Zooplankton population can be developed when
conditions are conducive to their growth and
survival.
Changes to pipe configurations between, and
isolation of, various ponds is underway. Investigations
into the use of mixers and/or aerators for the creation
favourable conditions for algal growth and aerobic
microbial activity which help manage elevated
nutrient concentrations. This will then lead to an
integrated aquaculture and wastewater treatment
system.
If the project is successful it is anticipated that a
larger Plant Initiated Project will result. This roll-out
project will involve processors at several different
geographic (and hence environmental) locations.

Future research and development in the red
meat co-products program
Meat and Livestock Australia (MLA) is the leading
knowledge broker of research, development and
productivity solutions for Australia’s red meat
industry.

Healthy turtle from wastewater Pond 9
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The Co-products Program encompasses all beef and
sheep meat products (excluding skins and hides)
that are not suitable for human consumption.
It includes:
• non-edible offal – mainly pet foods (including
some condemned carcases);
• meat meal (including rendered bone and
blood);
• tallow;
• products sold for their special qualities as
industrial (non‑food) products; and
• waste products (including faeces, paunch and gut
contents, stickwater and other effluents).
Co-products comprise a significant proportion of the
returns from animal processing. In many instances
they allow greater opportunities for innovation and
profit than does meat, and, in fact, can form the basis
of one plant having a competitive edge against others.
Apart from supporting the domestic competitiveness
of meat processing works they also have a role in
maintaining international competitiveness.
The Co-products Program is focused on assisting
industry to dispose of all meat products as high as
possible up the ‘value chain’, to maximise the return
on each carcass that is processed and to reduce the
disposal costs for unused remains. Key partners and
target audiences of the Co-products Program include:
renderers, processors, peak industry councils,
researchers, pet food manufacturers, and value
adders in the bio-fuel and biomaterials industries.
The current strategic plan for the Co-Products
program is spit into three sections;
• Defensive
• Progressive
• Blue sky

Defensive R&D activities
The aim of this research is to anticipate future threats
and opportunities and conduct R&D to position the
industry appropriately. It aims to maintain and grow
market access for rendered co-products.
Emerging threats to market access and sustainability
and opportunities for value-adding have been
identified in areas where R&D information is poor
and/or technologies or practices are not available
to effect value-adding.

Example projects identified in this category
are:
Industry best practice guidelines for rendering
operations.
The development of Industry Best Practice Guidelines
(IBPG) for environmental management in the
rendering industry would be an important tool in
countering the complaints-based and variable
regulation of the industry currently adopted by EPAs
throughout Australia. It would seek to draw together
divergent opinions on standards of environmental
management in the rendering industry across
Australia and consolidate them into a single industryendorsed document that would form the basis of
future environmental activity.

Salmonella in meat meal.
Australia produces about 520,000 tonnes of meat
meal worth over $200 million per year. About
60% of meat meal is used in animal feeds within
Australia. The potential contamination of meat
meal by Salmonella is a threat to the domestic
use of meat meal in poultry feeds. Exports could
also be threatened if meat meal is contaminated
by Salmonella. Australia’s largest export market,
Indonesia, requires that meat meal is certified to be
Salmonella-free. Other markets including the USA, EU
countries and Canada also require that meat meal is
certified Salmonella-free. To maintain market share
and value of meat meal, the Australian meat industry
must be able to support the contention that meat
meal is a safe ingredient in poultry feeds.
This project includes risk assessment; identification
of sources of serotypes found in meat meal;
identification of hot spots and strategies to eliminate
contamination.

Progressive
The aim of these activities are to identify new
opportunities in the non-food and non-feed areas
for the meat processing sector in a medium to long
term timeframe. These future opportunities require
fundamental research in order to develop their full
application potential. This enables the red meat
industry to grow demand for Australian co-products
and maintain a competitive advantage over our
rivals via diversification into new industries and
products.
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Example projects identified in this category
are:
Review of costs of rendering including environmental
costs.
Australia produces one million tonnes of rendered
product per year worth about $500,000,000.
The value of rendered products is dictated by
international commodity markets and the volume of
product is tied to the quantity of meat production.
The MLA co-products program seeks to maintain
the contribution of rendered products to livestock
values by defending existing markets and finding
new opportunities for the use of rendered product.
In addition, the contribution of rendering depends
on controlling processing costs. The real value of
rendered products is not likely to increase in the long
term and if rendering is to remain a profitable and
safe method of handling meat industry by-products
costs must be controlled and where possible reduced.
These opportunities to be pursued through PIP and
partnership projects aimed at reducing costs.

Blue sky – ‘Active strategic scanning to
identify emerging and current threats to, and
recognise new opportunities for, the
co-products industry.’
These projects involve actively seeking out
opportunities and knowledge from overseas,
predominantly North America and Europe, which can
be adopted by the Australian Co-Products Industry.
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Rendered products in petfoods
Dick Osmand, Masterfoods Petcare.

I came here today to talk about the Petfood and
Rendering Association relationship and I thank you
for the opportunity to do so. I certainly congratulate
you on your getting together for this week. I have now
had the pleasure of attending several of these events
and to see all the members who are associated with
it. I think it is a marvellous event and congratulate
you on your efforts.
Can you see me over this lectern up the back there?
Well look, if you can’t see me, I could probably
arrange for a stool. Stool’s a good word to bring up
at the moment actually. You know petfood nutrition
is all about this word ‘stools’ – you have got to
wonder where the academics came up with the
word ‘stools’, funny little word. You think about it;
about half-way through my presentation, if you have
worked out where they came up with the word stool
you can let me know because it took me thirty-one
years experience and the putting together of this
presentation to finally work out what I think it is.

is going to come up with that life saving technology
is probably still at school today. Alternatively they
might actually be out building biofilters and biofuel
plants.
Our only certainty is that it will be different from that
which we see today, after all if things were to stay
the way they are today we would probably be able
to make profit out of our capital investments which
we have made historically and that would not do
would it? Yet as business owners, we must make
some predictions and move our businesses’ into
the direction we think is right for the future, either
just to prepare for the future or create the future or
just put up with it.

Firstly let me make a small but perhaps significant
qualification around my talk today. I will give my
personal views today from a Commercial Purchasing
Managers point of view. I am a buyer of meat proteins
with Masterfoods so I have some limited technical
knowledge. I have not spoken to others in the petfood
industry surprisingly as there are only three or four
of us in the game so they are not likely to tell me too
much about where their respective companies are
heading in the future.

I decided to frame my talk today around the areas
that I think at least, are of most interest to you in the
rendering industry. So what I am going to do is review
the current usage of rendered materials in each of
the segments of the petfood market. I will have a
look at how they are used and what functions they
might be performing, the quantity and the quality
and suitability for use in petfood. I will talk about
what might be improved to make it more attractive
and briefly talk about what opportunities there are
for speciality rendered products. I will look at the
outlook for expansion but first of all, I would like to
talk about the key drivers of petfood production;
what really gets us out of bed in the morning and
what makes us go out and buy rendered products
in the first place.

I do hope to give you some value today and will try to
keep it light hearted as we have had a heavy week.
Of course if there is any poor soul out there who
thinks I am going to stand up here and divulge what
Masterfoods are doing over the short and long term
in any clarity and precision, I am sorry. In any case
who can really know with any great certainty where
our industries will be in five years from now let alone
ten or twenty. Only a foolish person would profess to
know exactly where we will be and the person who

Firstly there is animal nutrition. Nutrition is a basic
need, whether or not the animals are working dogs,
or a lazy lounge room ornament like my cat. Nutrition
is a basic need and before we can look to add any
other further functional health benefits, we need to
fulfil that need. Rendered protein meals play a role
in animal nutrition through providing meat protein
with balanced amino acid profiles which have a
digestible nutrient profile. Most important in this
basic nutritional environment is the digestibility of
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the material. The more readily the protein can be
digested the more useful it is to the animal. The role
of the amino acids must be understood and as it has
been talked about here over the last two or three
days, it really is about digestibility. If we do not have
digestible proteins then we are nowhere. Digestibility
will be governed to a large extent by the freshness
when cooked and the time and temperature that you
process your raw materials.
A good example of a protein that was once not
considered useful for the petfood industry was
feather meal. The poultry industry has done an
excellent job, no doubt with assistance of the
rendering industry globally, in coming up with the
hydrolisation process that now sees feather meal as
quite a suitable petfood ingredient.
To truly understand the digestibility of the many
proteins that are fed to animals, one has to become
somewhat of an expert in analysing what comes
out the other end. The petfood industry spends
significant amounts of time on stools. We rate them
would you believe for consistency; we analyse the
left over protein and we analyse it extensively. There
are two reasons. Digestibility is most important. What
comes out the back end tells you what you really
have not given the animal in energy. There is also
a second component of it because in the petfood
industry we have two customers. The initial customer
who feeds the companion animal and then we have
the consumer – the animal itself. The animal has to
be comfortable and has get energy from the food
but the customer who bought it for their pet has to
be happy too.
Consumers don’t want excessive amounts of faeces
left all over the yard. The usual commercial measure
of digestibility is within the petfood specifications
and digestibility testing is probably the most wellknown and well used practical test for a supply
contract to the petfood industry.
The next key one for us is palatability and I am sure
most of you have heard us talk about palatability but
probably not fully understand the implications. What
we are talking about initially is a preference – when
we feed an animal we want that animal to prefer the
petfood being presented to it so what we do is put
a few foods in a bowl and we use a very scientific
method to analyse if the animal has a preference
over the others.
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We sit there and watch it, much the same as we do
when we are analysing the other function – we sit
and watch them. Alright so preference is the first
feed. However you have to feed them something
wonderful that they think it is great so they come
back and feed on it regularly or eat the lot, then you
have not got acceptance.
Acceptance is the second part so what you might
do is ensure that you have good fat quality on your
kibble, maybe on the outside of it perhaps to get
that preference initially and then on the inside of
the kibble you also need good fat quality. Without
good fat quality, we in the petfood industry would
then need to add a whole bunch of other digestible
and palatable nutrients to keep the dogs and cats
interested.
If the fat quality of regular tallow is not providing
that preference, then we will go to alternatives.
The usual measure of fat quality these days is still
FFA. The colour of tallow will often be specified.
Anyone dealing with us will know that we will specify
the colour of tallow. It is not necessarily about
digestibility though. Sometimes it is purely that we
cannot have dark green tallow as a result of animals
grazed on lush paddocks. Some of our kibbles that
we put into dry petfood products for example are a
very light in colour so tallow colour in this instance
is important to us from a visual perspective but not
necessarily for palatability acceptance.
We have covered digestibility and palatability but
what other things are key drivers? Well we have
animal and vegetable health perceptions and I have
called them perceptions because in most cases that’s
what they are. These can have unwanted implications
both on the rendering and the petfood industry.
Animal health problems can be isolated issues for
States or regional issues or sometimes, like BSE, they
have global ramifications. BSE has brought about
some restrictions already for the petfood industry
that we are not happy about. But as evidence is
presented in Europe, and I trust, in the US going
forward, certainly the evidence in relation to BSE in
pets shows there is no link and no reason for us to
stop using rendered products in my personal view.
When I look at the incidence rates of BSE in Europe,
where the main problem arose, then there is evidence
to show that control has been effective since the
ruminant to ruminant feeding ban introduction. So
one hopes that BSE concerns will slowly but surely
fade away.
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The GMO or hormone growth promotant status of a
protein might impact its influence in use in petfood
but, of course the impact varies depending upon
whether we talk about the export market or the
domestic market. If you are exporting product from
Australia then you need to ensure that you comply
with other country’s requirements. International
legislation can have an impact on us. We have
already talked about BSE and we are obviously all
very aware of the legislation in place now and the
changes that might indeed take place in the near
future in the USA.
Unfortunately with some of these issues that are
not all that well understood by the scientists, the
scientists cannot immediately spring to hand and
present alternatives or solutions to the problem.
Some things, like what happened in Japan for
example, occur. The worst thing for us in Japan was
when the retail trade actually made the decision that
there was to be no more petfood on the shelves with
the cooked parts of a cow. Their understanding of
rendered products was obviously very low and our
products were taken off the shelves and we had to
replenish the markets with new stock excluding meat
and bone meal at the demand of the retail trade and
not necessarily any governmental legislation.
Of course you knew I would bring up cost and of
course cost matters. If the protein source or palatant
is not as cost effective as an alternative, then it
will struggle to gain share in the petfood industry.
For the rendering industry, the challenge going
forward is to compete with those other often more
digestible quality proteins, fats and oils that can be
used in petfood manufacture and I emphasise the
word digestibility in regards to meat and bone meal
because meat and bone meal does have a natural
palatability. You really do not have to do much with
meat and bone now except process it fresh and keep
it nice and clean. I am not going to come here today
and harp about the digestibility of screws and nuts
and bolts and why things find their way into meat
meal. I think you have had enough of a bashing
on that issue but clearly processing in good time
and temperature will make it more attractive to the
petfood industry.
It will not save us all from all disasters because as
you will see in a moment – I talk about volumes of
pet care – and we cannot use everything that comes
our way in any case.

Before I actually talk about the segments I should just
point out that the petfood market is governed largely
in Australia by the pet population and I have not put
a slide up on the pet population today because it is
so damn boring and annoying; people who put their
graphs together actually put different numbers in
there just to pretend that is has moved somewhat.
There are 2.5 million cats and 4 million dogs and that
has not changed for ages.
Dry petfood – dry petfood is the largest consumer
of rendered co-products in Australia and probably
around the globe. This will probably remain the case
in the future. It is showing steady growth in Australia
whilst the pet population may not have grown in
the past five or ten years, the domestic dry petfood
market has. Dry petfood consumption in Australia is
around 200,000 tonnes.
Canned petfood – the canned petfood market is
probably the big looser to the growth of the dry
petfood market. Some 30,000 plus metric tonnes
of this is imported so this is actually a growth
of consumption. Then again Australia produces
about 100,000 tonnes of export product so there
is something like 270,000 tonnes of production
in Australia. We now see a growth in specialty or
premium foods or medicinal foods marketed through
specialty pet outlets as opposed to supermarkets or
your rural outlet in regional areas. These are generally
more premium taste, premium health products and
hence have a higher value.
The premium health care end of the market is a
growing segment and consumes some of the value
added meals such as the low ash, low phosphorus,
low calcium, low fat, low something else or high
something.
Typical materials used in dried petfood are meat
and bone meal, beef, mutton, pork and poultry all
used for protein source, a natural palatant as I said
earlier and they should in theory be a very good,
digestible protein if processed with care; amino acid
quality being particularly important. As mentioned
previously, there is a legal requirement for petfood
standards. Meat and bone meal can form a part
of what is in the product on the label declaration.
Consumption of beef, pork and mixed species meal
is probably only around 40,000 odd tonnes in that
graph of 270,000 tonnes.
Meat meal production in Australia, as you all well
know, is estimated at around 500,000 tonnes; hence
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the question is always asked; why is there such a
low level of utilisation? Well the foremost reason I
believe, for the low level of utilization is digestibility,
which I have probably harped on enough already
but if you take anything away from here today, I
would like you to remember that we do not see
meat meal as the most digestible protein available
to the petfood market. Other animal proteins, and
I will include pork meal and fish meal in the other
category, generally have a higher digestibility when
processed properly.
There are estimates of about 30,000 tonnes of
poultry meal for example produced in Australia.
Probably half of that, if not more is consumed in dry
petfood production for the specialty meat and bone
meals. The special meat and bone meals as I have
said before bring up the low calcium, low ash, low fat
low whatever the petfood manufacturer is looking for.
Tallow and oil (usually beef, mutton and poultry oil)
is used primarily for palatability. In other words we
put the fat in there for the flavour to keep the initial
attraction and acceptance of the food. Poultry oil
could also be used to supplement other functional
purposes for example to improve skin and coat.
We use some concentrates or extracts to enhance
palatability.
These concentrates can be used to supplement
palatability where a low cost protein is used for a
base for the petfood or where the tallow and oils
used are not perhaps to the optimum quality.
Digests – these are manufactured by cooking various
co-products and stabilising for shelf live. The most
common of the digests is from the poultry industry.
Again the poultry industry has done an excellent job
of producing what the petfood industry wants. The
most common of them is poultry viscera, gently cook
it and then add acid for shelf life so that we can get
it to our plants. Other materials such as stick water
and other meat extracts can also be used. Once
again there is a vast range of potential palatability
enhancers out there on the market. The selection
that a particular petfood manufacturer chooses will
depend on their preference and their cost balances.
There is some blood product used in dry petfood
but not very much. I think this is an area where the
meat processor who has his own rendering plant
on site or even the service renderer can produce
blood products that will be attractive to the petfood
market.
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Some of the other products of interest are vegetable
proteins for either dry matter digestibility, health
promotion or simply because of their low cost as a
base for the kibble. In addition, grains are of interest
due to their functional benefits in aiding extrusion
and helping to form or shape the kibble. Grains are
also important in providing sources of carbohydrates
and or fibre.
Snack foods – this segment of the industry is
obviously in a growth phase. It is not a high volume
but it is a high value market. People want to provide
their companion animal or pet a special treat when
they are going down to the park because they want
to get some enjoyment out of it. Because treat use is
primarily about pet and owner enjoyment palatability
takes a lead here and digestibility can probably take
second seat. Generally they will be made up of dried
meats, hide and ears. They will include generally
some meat and bone meal for digestibility and
palatability once again, usually the higher worked
meat meals; by worked I mean they might have
taken the ash, phosphorous and calcium etc out. All
the things the pet food manufacturer might want to
deliver in a snack and while digestibility may not be
critical, it must still be a healthy snack. In fact, we are
already seeing some medicinal type snacks where
the petfood manufacturer will include something that
might be good for older animals.
I really see that this is an area that the rendering
industry could grow its share; albeit not 500,000
tonnes. Individual renderers have an opportunity to
speak to the petfood industry and seek out what they
are looking for and perhaps get a competitive edge
for both yourself and the petfood manufacturer.
Also the pouch that I have mentioned; people want it
to be easy to feed their pets, see them enjoy it and get
on with the next job of getting the family meal. They
do not enjoy opening the can and then dealing with
storing a half empty can in the refrigerator. For these
reasons, pouched product is growing in popularity.
The wet petfood segment is a pretty sad tale for the
canner. This segment includes hand chilled, all sorts
of different packages, cans, trays what have you.
Growth has levelled out obviously, and this change
is being felt all around the world. There is no denying
it any more; people are moving away from the can.
The chilled market I have mentioned is a fortunate
section. It is part of the wet section and is in
growth and is relatively new. There are some basic
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limitations for the use of rendered products in wet
petfoods. These include the fact that manufacturers
prefer to use fresh meat proteins. Fat has to be
carefully kept bound within the canned products
or it looks unappealing and concentrated rendered
materials that have been presented to the industry
are probably not concentrated enough for the wet
petfood segment.
Palatability enhancing concentrates prepared by
the rendering industry in a format that eliminates
capital duplication, and simplifies processing for
the wet petfood manufacturer should have a place
in the future.
Not everything going into the can has a natural
palatability for dogs and cats. Some products that are
designed to supply all the nutritional requirements of
the animal at varying life stages or health conditions
are not naturally appealing to the animal.
In summary, consistent quality of fresh production
will deliver digestibility and palatability enhancing
the attractiveness of rendered products to petfood
manufacturers.
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Biodiesel from tallow
Robert Zeldenrust, Westfalia Separator.

Slide 1

Slide 2

Biodiesel

The chemical reaction of Transesterification
The Triglyceride is converted to Fatty Acid
Methyl Ester and Glycerin

Fatty Acid Methyl Ester (FAME)
or in case of using

Triacylglyceride (Oils and Fats)
+ methanol (from biomass?)
+ catalyst
= ester + glycerin

Rape seed oil as a base product :RME
Two possibilities to produce Biodiesel from oils and fats :

⇒ the hooked tripod molecule
is changed to slippery ester chains
⇒ thus viscosity is reduced from 60
to 4 cSt (like diesel fuel)

Transesterification
Esterification

Slide 3
The use of tallow is restricted by the different biodiesel standards
Property

Unit

Limits Minimum

Limits Maximum

Ester content
% (m/m)
96,5		
Density at 15 °C
Kg/m3
860
900
Viscosity at 40°C
mm2/s
3,5
5,0
Flash point
°C
Above 101		
Sulphur Content
mg/kg		
10
Carbon Residue
% (m/m)		
0,3
Cetane No.		
51		
Sulphate Ash content
% (m/m)		
0,02
Water content
% (m/m)		
500
Total contamination
mg/kg		
24
Copper strip corrosion (3h at 50 °C)
Rating
1
1
Thermal stability				
Oxidation stability ( 110°C)
hours
6 		
Acid value
mg KOH/g		
0,5
Iodine value
gI2/100g		
120
Linolenic acid methyl ester
% (m/m)		
12
Content of 4 + double bounds
% (m/m)		
1
Methanol content
%		
0,2
Monoglyceride content
% (m/m)		
0,8
Diglyceride content
% (m/m)		
0,2
Triglyceride content
% (m/m)		
0,2
Free glycerol
% (m/m)		
0,02
Total glycerol
% (m/m)		
0,25
Alkaline metals (Na,Ca,K,Mg)
mg/kg		
5
Phosphor-content
mg/kg		
10

Methode
pr EN 14103
EN ISO 3675EN ISO 12185
EN ISO 3104
ISO/CD 3679
EN ISO 10370
EN ISO 5165
ISO 3987
EN ISO 12937
EN 12662
EN ISO 2160
pr EN 14112
pr EN 14104
pr EN 14111
pr EN 14103
pr EN 14110
pr EN 14105
pr EN 14105
pr EN 14105
pr EN 14105 prEN 14106
pr EN 14105
pr EN 14108
pr EN 14107

Values depending on the climate:
Limits
Properties

Unit

Class A

Class B

Class C

Class D

Class E

Class F

Methode

CFPP

°C max.

+5

0

-5

-10

-15

-20

EN 116
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Slide 4
The main difference is the CFPP – Value or Poor Point
Biogenic Esters for Technical Purposes
Melting range °C
Oil / Fat

M-Ester

E-Ester

Iodine no.

Cetane no.

Rapeseed oil, h. eruc.
Rapeseed oil, l. eruc.
Sunflower oil
Olive oil

5
-5
-18	
-12

0
-10
-12	
-6

-2
-12	
-14
-8

97-105
110-115
125-135
77- 94

55
58
52
60

Soybean oil
Cotton seed oil
Corn oil

-12	
0
-5

-10
-5
-10

-12	
-8
-12

125-140
100-115
115-124

53
55
53

20-24
20-26
30-38	
20-25
35-40
35-40
32-36

-9
-8
14
5
21
16	
14

-6
-8
10
3
18
12	
10

Coconut oil
Palmkernel oil
Palmoil
Palm oleine
Palm stearine
Tallow
Lard

Slide 5
Use of tallow as feedstock for the biodiesel production
will have following influences on the process:
• Perfect trace heating of the whole plant
• In case of longer down time the whole plant must be
emptied
• Perfect pre-treatment of the oil to reduce protein,
Sulphur and other impurities

Slide 6
Advantages and Disadvantages of the biodiesel
production from tallow
• Also in case of low blends the biodiesel sold in Europe
must be acc. to European standard if it is sold at a
public pump station
• Low Cost biodiesel for companies with big truck fleets
• If it is sold directly to truck companies, the selling
price ex- Biodiesel producer is much lower.
• Good quality oils (waste cooking oils/ animal fats ) are
also expensive.
• In case of poor quality minimum the loss of impurities
and moisture must be considered.
• The price for glycerol is depending on the certificate of
‘kosher’
• Tallow has a low molecular weight, higher
consumption of methanol and catalyst.
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Slide 7
Biodiesel and Glycerine Plant

Slide 8

Slide 10

Pre-treatment: To remove undesired components from
crude oil

Pre-treatment

Water content max 0,05 required

Water:
• Converts catalyst into caustic
⇒ higher catalyst consumption
• Increases the saponification of oil
⇒ Decreased Yield

Waste

Slide 11

Slide 9
Required Solid Content <0,1

10 ppm P are required

Impurities:

Gums:

• Block pumps, tanks and equipment

• Reduced glycerol quality

• Bad for the glycerol quality

• Fouling in the thermal glycerol process

• Proteins cause fouling in all thermal processes

• Very good emulsifier
⇒ Difficulties in all separations
⇒ higher losses or worst product quality

• Can be an emulsifier

Waste

• Phosphates in the waste water, higher costs for the
disposal

Waste
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Slide 14

Slide 12
Cold stability of 24 h at 0 °C required

Waxes:
• Causes blocking in the mineral oil filter at a
temperature of + 40 ° C
• EN 14614 Biodiesel standard requires different
CFPP Value

Waste

Slide 13
ffa max 0,1 are required

ffa ( free fatty acids)
• Catalyst in transesterification converts FFA into soap
⇒ Higher catalyst consumption
⇒ reduction of the yield
• Soap is a very good emulsifier
⇒ more difficulties all separations
⇒ higher losses or worst product quality
• Glycerin can contain more MONG

Waste
Slide 15
Alkaline refining process
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Traditional Processes for the Pretreatment of Oils
and Fats:
• Alkaline refining
• Physical refining
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Slide 16
Advantages
• Traditional, well known process
• Easy to operate
• Good performance even in case of poor oil qualities
• Low investment cost for the de-acidification and
degumming
Disadvantages:
• High triglyceride losses in case of ffa higher 3%
• Without splitting all fatty matter of the soapstock are losses
• High costs for the splitting due to the presence of
Phosphatides
• Highly contaminated acid water

Slide 17
Pre-treatment for transesterification physical refining

Slide 18

Slide 19

Advantages
• Good fatty acid quality, can be sold or easily esterified
• Can handle high ffa content
• Low losses in case of high ffa

New Alcoholic Refining

Disadvantages:
• Investment cost
• Energy consumption
• Decreased Performance in case of poor feed stock quality
• Only working in case of perfect degumming
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Slide 20
Implementation of pre-degumming and alcoholic refining in the transesterification process

Slide 21
Special degumming and alcoholic neutralisation – rapeseed oil, soyabean oil, palm oil
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Slide 22
Biodiesel and gylcerine plant

Slide 23

Slide 24

Alcoholic Neutralization in combination with a
pre-degumming
• Less investment costs compared with physical refining
and combination of alkaline refining plus soap splitting
• Higher yield
• Less steam consumption, temperatures on the same
level as for the transesterification and degumming
• Good glycerol quality, Phosphatides are reduced in the
pre-degumming stage.
• No add. waste water
• In combination with a transesterification no add.
investment costs for the soap splitting

Trans-esterification

Slide 25
The Connemann process
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Slide 26

Slide 29

Advantage of the Westfalia Technology CD-Process

Experience
Company Name City
Country
			

Annual
Capacity

Oelmühle Leer

Leer

Germany

120.000 t

Palma Tumys

Sekvice

Slovakia

35.000 t

Oelmühle
Hamburg

Hamburg

Germany

150.000 t

Bioölwerke
Magdeburg

Magdeburg

Germany

75.000 t

• Self-desludging separators for all process stages
• CIP (Cleaning in Place) for the whole plant plus all
process stages

Oelmühle
Hamburg

Hamburg

Germany

200.000 t

Iberol

Lisboan

Portugal

100.000 t

RVM
Vorpommern

Sternberg

Germany

100.000 t

high
availability

low staff
requirements

very robust and
reliable process

• continuous process for pre-treatment and
tans-esterification
• Fully automated process
• 1-2 operators per shift

Availability very high

Slide 27
Advantage of the Westfalia Technology CD-Process
highest yield

low consumption of
utilities & chemicals

no waste/
low pollution

• Separators ensures short reaction times of the reaction
mixture
⇒  As short as possible reaction time with the alkaline 		
catalyst
Biodiesel yield and consumption of catalyst
• The use of separators ensures a perfect washing
⇒  the amount of wash water can be reduced
Lower steam consumption
• Wash water is recycled and reused, vapors are washed out
Low consumption figures and very environmental
friendly

Slide 28
Advantage of the Westfalia Technology CD-Process
reliability high
product quality

• Efficient Pre-treatment avoids problems in trans-esterification
• Continuous Process ensures high product quality
• Low amount of analyses necessary to prove the quality
• Quality parameter far below the values of DIN EN 14214
Advantage on the market
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The essential rendering industry
Stephen Woodgate, Technical Director, EFPRA
Authors note; The legislation and consequences of legislation referred to in this paper relate in the main to
the EU situation. Where this differs in relation to other regions of the world, this will be specifically noted

Introduction
Globally, there are approximately 66 million metric
tonnes of animal by-products produced each year as
the result of livestock production to provide meat for
human consumption. However, when processed by
rendering these raw materials yield approximately
12.5 million MT of processed animal protein and 6
million MT of rendered animal fat. To put this into
perspective, this equates to ~ 8% of the world supply
of proteins (as protein) used in animal feed and 6%
of the world supply of oils and fats.
However, it is also the case that in many regions of the
world some slaughter by-products are consumed by
humans either in their raw state or after preparation
into cooked products. The different level of utilization
of a carcase for human use in either the developed
or developing worlds is particularly apparent when
considering particular livestock types. Examples of
different animal utilization in the developed and
developing world ( Woodgate 2004a) are shown in
Fig 1.
Fig 1: Typical proportions that might be
considered as by-products in global regions
By-products (% liveweight)
Species

Developed

Developing

Chicken

23

9

Pig

20

6

Bovine

47

12

Notwithstanding these differences between
utilization by humans, the animal by-products not
intended for human consumption comprise a very
large and significant amount of material that requires
urgent attention by someone!
Soon after slaughter, by-products not intended for
human consumption are revealed to the world. The
omens are not good. The by-products are in general,
high in moisture (60-90%), contain major nutrients
of interest to certain micro-organisms (Protein, fat,

minerals) and are in most cases heavily “loaded”
with the microbes capable of inflicting severe
damage to the nutrients present. In the vast majority
of cases the animal by-products are not subjected
to temperature controls, save the application of
ambient temperature post slaughter. It is therefore
clear that microbiological degradation of the raw
by-product is a consequence of doing nothing.
The result would be a full deterioration of the byproducts resulting in putrefaction and release of
odorous gases such as methane, hydrogen sulphide,
ammonia and highly polluted liquid effluent. In
particular, the microbiological loading of the byproduct at slaughter would be either maintained or
would increase. This issue is particularly vital if for
example the animal were suffering from a clinical or
sub-clinical zoonotic disease. In the situation where
nothing was done to the raw animal by-product the
bacteria, virus or agent would be able to perpetuate
and possibly proliferate. This is of particular concern
when considering dead stock arising from a disease
epidemic such as foot and mouth disease (FMD).

Separation of raw materials into categories
This subject has caused significant discussion at a
global level, since the introduction of the concept
of Specified Risk Materials ( SRM) firstly in the UK,
followed by the rest of the EU. Can the removal of (
potentially) TSE infective material from all ruminants
and their by-products that are subsequently
processed, be justified at a global level ? Where
SRM materials are produced they are required to be
destroyed by incineration or co-incineration (either
in raw state or as rendered products). The basis of
this regulation is the fact that BSE and Scrapie are
present in the EU and that precautionary removal
(destruction) of SRMs from the feed chain is a real
risk reduction measure because SRMs are the likely
repository for any TSE infectivity.
However, is SRM removal a justifiable risk reduction
measure in regions of the world where no BSE/
scrapie has been found? What is more, is it sensible
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Fig 2: Overview of livestock agriculture in the EU, showing scope of EFPRA members activities

to remove SRMs from the “direct” human food chain
(i.e. direct consumption by humans) whilst allowing
the same SRMs to enter the “indirect” human food
chain (as an ingredient for animal feed).
These dilemmas are currently being considered in
North America and Australia in the context of TSE
disease status and the light of the new OIE Terrestrial
Animal Health Code (2005).
Fig 2 describes an overview picture for animal
agriculture showing both slaughter animal byproducts and dead-stock ( an essential consequence
of livestock farming ). This figure also shows the
terminology of raw material Categories; 1, 2 & 3 as
used in the EU Animal by-products regulation(2002),
[ABPR/1774]

Options for slaughter by-products and
dead-stock.
Several options for dealing with animal by-products
are available, with many having been used over the
last 50 years or so. Although the best known process
for treating the slaughter by-products and dead stock
is “Rendering” all of the available options under
discussion are summarised in Table 1.
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Table 1. Summary of Process options for raw
animal by-products
1.
2.
3.
4.
5.
6.
7.
8.

Upgrade for Human edible use
Use in Pet food –raw chilled
Render- Process into Protein & Fats
Burial
Composting
Anaerobic digestion- Biogas
Incineration
Co-incineration (Power generation)

In fact, most of these options are available as used
worldwide (with the exception of burial in the EU,
where the ABPR/1774 prohibits the practice). All of
the criteria for these process options (except burial)
are laid down for EU countries in the ABPR/1774.
However, for other regions, criteria may vary
according to local legislative requirements. Specific
details of each option are described in more detail:
1. Human edible: Many slaughter co-products have
the potential to be used as human foods because
they are derived from animals slaughtered fit for
human consumption. The way the materials are
handled dictates whether they continue to be
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human foods or become animal by-products. In
principle, the use as human food is likely to yield
the maximum economic value. However, costs of
transforming the raw material can sometimes be
prohibitive, and some materials “switch” between
being treated as food or ABP depending on market
demands and values. Examples of materials that
are sometimes but not always “upgraded” are:
Chicken feet, pig feet, poultry carcase, blood for
plasma extraction.
2. Pet food use: There is a significant market for
a wide variety of animal by-products for use in
pet foods. In the EU the materials used are only
Category 3. An important method of utilisation
of “fresh” raw materials for pet food is by size
reduction followed by chilling or freezing (
after meeting strict quality criteria). The fresh/
frozen materials are transported to Pet food
manufacturers where they are blended into
complete meat preparations, which are then
hermetically sealed either in cans or aluminium
foil pouches. Some raw materials are enzymically
hydrolysed into liquid “digests” and stabilised
by reducing pH or by spray drying . These
digest products are mainly used as palatability
enhancers in or on dry extruded complete cat
or dog foods. Blood plasma may also be used
in meat type pet foods as a structural protein
which gels, and assists in giving structure to meat
preparations on heating.

3. Rendering: The process of rendering is rather
straightforward. The raw material is reduced in
size by crushing to a certain particle size, followed
by heating to dehydrate and sterilise the raw
material. The process of heating breaks open the
cellular structure and any fat deposits are made
liquid. Subsequent pressing of the dehydrated
mixture produces two distinct products: namely
Processed animal Protein (PAP) and rendered
fat. These products have numerous applications
as can be seen in table 2. It is very important to
note that “Edible” rendering can also be applied
to human grade raw fatty materials ( often termed
“melting”). The products here can also find a
range of human edible uses. Rendering can also
contribute to the pet food industries by producing
pet food grade PAP’s and rendered fats, most
particularly, poultry or porcine based products.
4. Burial: For most farmers whose animals die on
the farm, this option is a natural process which
has been carried on for several hundred years. In
the EU the practice of burial (and of land filling
in approved landfills) of dead animals and all
raw animal by-products, has been prohibited by
the advent of the ABPR /1774. The justification of
the EU legislation has been based upon the high
risk of the spread of animal diseases resulting
from burial, although no detailed studies have
been published which provided details of risk
assessment. From a TSE perspective, residual

Table 2; Summary of options for processing showing typical products [where produced]
Products made

Option

1

Product Uses
2

Edible Fats

1
Soups
Pharmaceutical capsules

2

1. Upgrade for
Human Food

Edible Proteins

Biscuits, Pastries

2. Pet food

Raw/mince/chill

3. Rendering

Processed Animal
Protein [PAP]

Rendered fat

Animal feed
Pet food
Fuel
Fertiliser

Animal feed
Pet food
Soap
Oleochemical
Fuel

4. Burial

Biogas?

None

Energy?

None

5. Compost

Compost

6. Biogas

Biogas

7. Incineration

Ash

8. Co-incineration
…inc Cement

Heat

Ingredients in moist
pet food

Soil Improver
Sludge

Fuel

Soil Improver

Fertilizer
Ash
Cement

Energy ..
[Steam or Electricity]

Fertilizer
Construction
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infectivity after burial of infective carcases has
been reported. However, in global terms burial
is still used as a means of safely dealing with
dead animals either as individuals or when mass
disease outbreaks occur, such as Avian Influenza
in Asia in 2004.
5. Composting. This option has been refined in
Europe to point where detailed conditions are
laid down by the ABPR/1774. These conditions
include the prohibition for composting Category
1 raw materials and requiring pressure processing
of any Category 2 materials before composting.
Category 3 raw materials may be composted
without pre-treatment. The resulting compost
(organic soil improver), can in principle be
returned to the soil, but the application of these
materials to certain types of agricultural land such
as pasture, have restrictions such as “withdrawal”
periods for grazing animals. Not withstanding the
fact that it is theoretically possible to compost
certain animal by-products, it is in practice
impossible to compost purely animal by-product,
because of the adverse chemical composition,
and physical nature. In practice, these problems
of high protein and fat levels limit the use of
animal by-products in a composting mixture that
contains high levels of carbon rich components,
such as cereal straws.
6. Anaerobic Digestion-Biogas. The chemical
composition concerns regarding animal byproducts alluded to in relation to composting also
apply to anaerobic digestion. Here the Carbon:
Nitrogen ratio is vitally important to provide the
optimum anaerobic digestion conditions to give
the maximum out put of methane ( Biogas). Again
this leads to the practical situation whereby animal
by-products cannot be processed on their own but
rather in mixtures of other high carbon materials. In
the EU, anaerobic digestion of different categories
of raw material is restricted in a similar way to
the composting controls, and specific process
conditions are laid down. The methane biogas
produced is required to be cleaned of acid gases
( for engine reasons) before combustion in a gas
engine which in turn produces electricity. The
sludge residue is applied to land with similar
restrictions as apply to compost.

7. Incineration: The term incineration, as applied
by the EU ABPR/1774 , is limited to the disposal
of materials without any recovery of heat or other
residues such as ashes. Most designs of incinerator
result in a high temperature aerobic combustion,
for sufficient time to achieve the conversion of all
organic materials back to constituent molecules
such as CO, C02, H20. This option is the one that
probably provides maximum security in terms
of organic mater disposal, but with the major
disadvantage that no products result.
8. Co-incineration: On the contrary to expectations,
Co-incineration does not mean the combustion
of 2 separate items together. Rather it means to
combust or incinerate, as above, but with the
recovery of energy either in the form of heat,
electricity or both. This technology may also
include the process of cement manufacture,
whereby cement is also a product, along with
recovered heat. Several systems have been
developed in the EU, following the BSE crisis in
1996, where the majority of PAP’s and rendered fats
have been required to be disposed of as part of the
BSE precautionary policies. These systems, such
as combustion of rendered fat in steam raising
boilers, and PAP in bubbling fluid bed reactors,
have achieved excellent reduction of organic
matter, alongside the production of combined heat
and power, which has in many cases been used to
power the rendering process itself.

Assessment Criteria
It is important to define some criteria that can be
used to evaluate the strengths and weaknesses
of each option and to determine the best overall
process option. The criteria used for this evaluation
are summarised in table 3 and discussed in more
detail below;
Table 3. Summary of Criteria for evaluating
alternative options
A. Economy
B. Sustainability
C. Safety
D. Utilization
E. Flexibility
Arbitrary scores are ascribed:
1 = Inappropriate/Poor to
5 = Appropriate/ Good
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A. Economy in relation to Capital investment and
processing cost

E. Flexibility of product applications: quality,
diversity

There are two aspects to this aspect, vis a vis the
amount of overall investment required to process
a nominal 100,000 Mt per year, and the estimated
on going processing costs. A major problem is
soon revealed, in that many of the processes do
not have clearly understood requirements for
capital, and have undetermined processing costs.
In these cases “best” estimates are made.

This aspect consider products ( where applicable )
produced by the process and the degree of utilization
and value of these products.

Scoring; 1 = High capital and operating cost – to
5 = Low capital and operating cost
B. Sustainability in relation to the Environment
This aspect covers the overall estimated impact
on the environment of the process. Use has been
made of the report commissioned by the UKRA (
DNV 2001), which considered a range of “disposal
or use options” for animal by-products.
Scoring; 1 = High Environmental Impact – to
5 = Low Environmental Impact.
C. Safety of the process and products
In this determination, an overall safety of
the process and the resulting products are
considered. Published information on aspects
of TSE and inactivation of TSE, together with
other reported information on inactivation of
conventional microbiological aspects (Hamilton
and Kirstein 2002), have been used to evaluate
these criteria.
Scoring; 1 = Serious safety concerns – to 5 =
High level of safety assured.
D. Utilization of all types of Raw materials, including
dealing with zoonotic disease
The types of animal by-products that require
processing are many and varied, and as discussed
previously the EU ABPR/1774 dictates that different
categories of ABP should be processed by different
methods. However, this is not the case globally,
and in many areas of the world a variety of raw
materials will be available for processing without
such segregation. This criteria seeks to determine if
the processing options are suitable for any material
that is proposed or whether the process would
only be able to work ( within legislation) if some
pre-selection was made. The ability to deal with
diseased animals in epidemic proportions is also
considered (OIE 2002)
Scoring; 1 = Requires pre-selection – to 5 =
Process all including Zoonotic diseases.

Scoring; 1 = No products – to 5 = Products with
high value and utilization
When the options described in table 1 are ascribed
arbitrary scores for each of the processes- using the
criteria described in table 3 - then the resulting scores
for each process option are revealed (table 4).
Table 4 Summary of “Processing” scores for each
of the Options
Process

Criteria

1. Edible
2. Pet food
3. Rendering
4. Burial
5. Compost
6. Biogas
7. Incineration

1
2
2
3
4
3
2
1

2
3
3
5
2
2
2
1

3
5
5
5
1
2
2
5

4
1
1
5
1
2
2
5

5
2
2
5
1
2
3
1

8. Co-Incineration

2

2

5

5

3

Total
13
13
23
9
11
11
13
17

Using this method of evaluation, rendering is the
clear winner. This winning position is achieved
by gaining maximum scores for all but one of the
criteria measured. In terms of economy there is no
escaping the fact that rendering is a highly capital
intense industry and that there are relatively high
operating costs ( recording a value of 3 rather than
5). However the high economic input in many ways
allows the other criteria to achieve maximum values.
It is interesting to note that the second position is
achieved by co-incineration, which achieves high
scores for safety and production of energy.

Focus on the winner: Rendering
At a global level, the traditional use of the rendering
process coupled with the production of 2 products
has long been considered to be the best option
to deal with raw animal by-products. As shown
above in table 4 this can now be confirmed by
the more technical approach of evaluating all
of the options through a series of independent
criteria . Nonetheless, rendering will continually
be challenged by the existing options and any new
ones that come through from current and future
research. It is therefore appropriate to re-evaluate
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the positive aspects of rendering and highlight the
positive aspects of the rendering process and the
opportunities for rendered products that have been
defined over the last 5 years or so.

The Rendering Processes
In principle the rendering process is very simple, as
shown in figure 4 below. However, since 1996 there
Fig 3: Generic Animal By-product “Rendering”
Process

Processing Standards
Although the method of describing different rendering
systems is now clearer, it is also understood that the
majority of rendering processes are still vulnerable
if challenged by high doses of TSE agent (Taylor &
Woodgate 2003). Even so, in the EU there has been
a significant shift towards applying a “pressure
step” (133oC/3 bar/20 minutes/<50mm particle size)
to mammalian tissue as this is the most effective
method available to inactivate TSE agent if it was
present. In practice, both “pre” and “post” pressure
sterilization are employed as appropriate to the main
operating system.
Poultry (or Fish) raw materials are not required to
apply pressure processing but are approved by the
previous EU system termed “alternative methods”
approach. Here the criteria for approval is either
to use the pressure system or to use any of the
other systems that gave equivalent microbiological
security. The basis for the equivalence is the ability
to produce processed protein free from Clostridium
perfringens and Salmonella for 30 consecutive days.
This system of rendering plant approval has also
been adopted by other countries around the world
that use atmospheric rendering systems.

have been many changes to the ways that the rendering
processes have operated, particularly in the EU,
including the way that actual systems are described.
Previously, processes were generally described by
the name of the equipment manufacturer, and this
sometimes gave rise to confusion about what system
was actually being used. The most appropriate way to
describe the rendering systems currently in use are
shown in table 5. Here there is also reference to the
other methods used by rendering industry members
to process non-fat rich raw materials such as blood
or feathers.

One might conclude from the discussion on
processing that “nothing at all” is “safe”. This might
be a reasonable assertion save for the other aspects
of ensuring safety employed in most countries. In
this context, risk assessment, risk analysis and risk
management all play a part. The end result is that
“safety” is ensured by a multi-layered approach that
centres around risk reduction from at least three
separate aspects: A) Raw material selection, B)
Processing method, C) Product applications.

Criteria

Description

1

Batch, continuous

2

Natural fat, Added fat, de-fatted

Nowhere has more “Risk reduction” occurred than
in the EU and many say that the EU has gone too
far in trying to protect its 450 million inhabitants
from a hypothetical risk of vCJD from consuming
BSE in bovine and ovine products. Nonetheless,
the measures taken by the EU could be considered
to be “benchmarks” against which other regions of
the world might be measured.

3

Atmospheric, Vacuum, Pressure
Other Animal By-Product processes

Process Organisation

Table 5. Generic Rendering and Animal By-product
processing systems
Rendering Processes for Animal By-Products

Blood: Coagulate with heat, separate, contact or air dry
Blood: Separate plasma & haemoglobin, concentrate, spray dry
Feather: Pre-hydrolyse (Pressure/enzyme) dehydrate
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Many rendering processes are now organized on lines
of single product or species processing and these
processes can therefore deliver species identity
products for specific applications. Other processing
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units maintain a mixed input of all species and types
of by-product. The former group probably incur
higher costs in maintaining separate processes but
in turn also achieve higher values for the processed
products. The latter group operating “combination”
processes may be dictated by logistics and volumes
of the key raw materials. A comprehensive overview
of the EU fat processing and rendering industry is a
good source of information (Woodgate, and Van de
Veen 2004).

Uses for Rendered Products
The key aspect of the rendering process that gives
it so much more than the alternatives cited, is the
range of uses and applications for both the products;
Processed animal proteins and rendered fats. Table 6
summarises some of the conventional and alternative
applications for the processed products.
Table 6: What you can do with rendered products
that you cannot do with raw materials
Processed Animal Proteins

Rendered Fats

Conventional

Alternative

Conventional

Alternative

Animal Feed

Fuel

Animal Feeds

Fuel

Pet Food

Aggregates

Soap

Biodiesel

Fertiliser

Apatite

Oleochemical

Plastics

This summary indicates the diversity of applications
available, some currently being used, and some
with future opportunities. In the meantime however,
major strides are being made at improving hygiene
and quality standards for rendered products that are
being used in food and feed applications.

Rendering and Quality Assurance
This is an aspect of rendering that has seen
significant progress over the last 10 years or so.
Probably the main reason is that confidence in the
rendering industry was at an all time low in UK and
Europe between 1995 and 2000. Serious efforts
were required to maintain markets that remained,
and this has led to great improvements in the overall
appreciation of quality assurance by the industry.
To explain the individual aspects of modern quality
assurance a diagrammatic representation of the
rendering process is shown in Fig 4, ( with individual
icons) that describe particular aspects of the quality
systems.
Each of 5 key Quality Assurance (QA) steps are
considered in relation to the flow diagram ( Fig 4 ).
Firstly raw material quality must be ensured by
using fresh raw materials or by applying cooling
techniques to arrest microbial degradation. Once
this has been achieved, pre–processing of either
the protein fraction with enzymes, or the fats present
with antioxidants may be considered. Enzyme
pre- treatment of raw feathers has been proven to
increase nutritional value of hydrolysed feather
protein when fed to poultry or aquatic species (
Woodgate, 2004b). Anti-oxidant addition as a pretreatment and as a post rendering application has
been found to effectively protect poultry PAP against
oxidative rancidity over a 12 week period and retain
enough active ingredient to give further shelf life
stability in complete pet food products . At the

Fig 4: Diagramatic Rendering Process
Farm

★

Abattoir
Raw Materials

★

★

Preparation
Pre-Treat
Process
Press
Rendered Fat

Paramater to consider
Quality & Freshness
Protein quality – Enzymes
Fat quality – Antioxidants
Biosecurity
HACCP Programme

1

2

3

4

5

★

Processed Animal Protein

Purity

Mill
PRODUCTS
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end of the process recontamination of processed
product with raw material, people or equipment
used for raw materials must be avoided at all cost.
Here some benefit can be seen if anti-microbial
preparations are used judiciously. However, the most
important aspect of any quality system must be the
HACCP programme which encompasses a holistic
approach to the control of any quality parameter
that is chosen.
Codes of Practice ( based on HACCP principles, as
published by the UKRA and ARA are good examples
of how industry can ensure that it takes a responsible
approach to its activities.

Case Study: Rendered products to the Pet
food Industry
This market sector was one that was maintained in
the EU and is a valuable example for use as a quality
assurance template. In the EU, the principles will be
used in the programme to reintroduce certain PAP’s
into farmed animal foods that is currently underway.
Elsewhere, aspects of this QA system should be
used for assuring that PAP’s or rendered fats used
in animal feeds are of the highest quality.
The key aspects of the Q A Programme are described
below:
Specifications. Many raw materials and processed
products are controlled by developing and using
specifications describing key quality parameters and
are agreed by contract between the two parties.
Freshness
Freshness is key to meeting the exacting sensory
requirements of the processed products. Most of
the specification issues discussed for raw materials
include aspects of time from slaughter and or
a degree of cooling, if time cannot be kept to a
minimum.
Contamination
Many “contaminants” present in raw materials can
and will be removed by the subsequent process
by a series of filters, metal detectors, screens.
Nonetheless, contamination of raw materials with
certain compounds such as dioxin, pcb’s, antibiotics
etc need to be avoided and steps to avoid problems
and/or a recall system should be in place, if
required,
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Digestibilty
Processing by the application of heat alters the
character of protein and fat in several different
ways. Any alteration to the digestibility of protein (in
particular) to the pet food industry is considered very
important. A decrease caused by use of degraded
material, excess temperature, too long a residence
time for example, is considered to be a significant
issue. Conversely, increased digestibility of protein
and /or specific amino acids, caused by the opposite
treatment of raw material is considered to be a
significant improvement and benefit. From a routine
analytical point of view, pepsin digestible protein
is regularly included in the array of measurements
made to ensure consistent quality, although
this assay needs to be considered carefully with
Hydrolysed feathermeal.
Oxidation
Understanding and controlling oxidation is somewhat
of a “holy grail” for processors of animal by-products
and their counterparts in the pet food industry. Much
work has been done in this area, mostly unpublished
and with somewhat variable results.
One of the major areas of concern has centred on
proving the efficacy of antioxidants added either
before or after or in fact before and after the
processing. An experiment conducted in the UK in
2003 was designed to determine if different oxidation
states resulting from the following treatments could
be seen.
Treatment 1: Control – no Antioxidant at all
Treatment 2: Antioxidant added – post process to
poultry meal
Treatment 3: Antioxidant added – pre and post
process
The experiment was completed at a production
plant processing Category 3 poultry raw materials. A
sample of poultry meal was collected by compositing
samples taken over 6 hours (following a 24 hour
stabilising period). This composite sample was
then subdivided in 10 aliquots which were stored
in standard conditions (~15oC, light, air access
sample bags). Samples were subsequently tested
for Peroxide value, and BHA, BHT residuals over the
following time periods
The results for PV are plotted in fig 5 and show that
rapid oxidation is seen, as expected, in the control
poultry meal containing no antioxidant at all. The
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Fig 5: The development of Peroxide value in
Poultry Meal over 12 weeks storage. The effect
of antioxidant treatments

Fig 6: Key Parameters to Consider in
development of Quality Assurance Programme
with particular reference to supply of rendered
products to the pet food Industry
Scope:

Source

Process

Pet Food Manufacturer

Raw Material Supply
Time from slaughter to process (R)
Temperature profile from slaughter to process (R)
Colour (R)
Contamination – plastic, wood, metal (R)
Overall Quality Index (R)
Raw material supplier audit [T 3 times /year]
At the Rendering Process

most effective preservation (in terms of no increase
in peroxide value) was seen when a combination
of pre and post antioxidant was administered.
Although the “standard” addition of antioxidant
was previously at the post-process point, as a result
of this experiment the system was altered to the
dual addition system. The effect of extra shelf life
gained by this dual addition system ( particularly
seen in terms of residual BHA/BHT ) is weighed by
the additional cost. Nonetheless, the extra value to
pet food manufacturers has been recouped by this
increased shelf life security “added value”.
Microbiology
In the EU, rendering companies are obliged to satisfy
exacting microbiology sampling regimes as part of
their Government authorisation. Plant approval is
only granted as if a fully approved HACCP system is in
place. Regular samples for microbiological tests are
taken (1 per day) which are submitted to the national
authority via independent verified microbiology
labs. Any non compliant results (eg positive results)
may result in an investigation by the authorities
which could in turn lead to closure of the factory or
impoundment of the products if effective corrective
measures are not taken.
Quality Assurance Programme Overview
A good example of a complete quality system can be
described by the way that the modern processing,
rendering and pet food industries work closely
together to ensure that the quality of the product
delivered to the pet food industry is of the highest
possible standard. Figure 5 gives an overview of
all the quality assurance parameters applied in a
modern and professional supply chain. If suppliers

Raw Material mixture (R)
Processing rate (R)
Temperature profile (R)
Antioxidant addition-pump dose check (R)
Processed Products
Fats – Free Fatty Acid (R)
– Moisture and Impurities (R)
– Peroxide Value profile [ T 3 times per year ]
Protein meal – Sensory analysis including colour, odour (R)
– Pepsin digestibility of protein (R)
– Antioxidant residues [T 6 times per year ]
Note: R = Tested/ evaluated regularly (at least daily)
T= Trial test (random trial or scheduled trial during year)

at any level do not meet a satisfactory level or
score they are firstly informed and asked to correct
non-compliances. The ultimate sanction of being
“de-listed” from the supply chain if compliance is not
forthcoming is a rare but possible event.

Conclusions and Summary
A key priority for the rendering industry is to maintain
the value of the livestock industry by returning
value to the livestock farming industry via value for
slaughter by-products. In principle, values obtained
by renderers for processed animal by-products can
be returned to the livestock farming community after
taking account of products yields and deduction
of costs for transport, processing and profit!! This
principle applies even if the value is low or even
negative (i.e. a cost of disposal). As a result, disposal
costs or low values inevitably convert into charges
for raw animal by-products at the abattoir, putting
further pressure on margins and sustainability of the
whole livestock chain.
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Clearly, with high returns for processed products the
prospects of actually paying for the raw animal

8. Woodgate, SL and Van der Veen, J (2004) Biotechnology, Agronomy,
Society and Environment
Vol 8 No 4, pages 283-294

by-products arises and this can be directly converted
to added value of a live animal to the farmer.

9. Woodgate, SL, (2004b). Nutritional Biotechnology in the Feed and
Food Industries: Proceedings of Alltech’s 20th Symposium pages
449-456

Over the years, most of the rendered products
produced were re-used in animal feeds or the
oleochemical industry (including soap) industries
and it was assumed that this was the way of achieving
maximum values. In the UK in 1996 and the EU in
2000 these assumptions were indeed found to be
true when the animal feeding of PAP’s was banned
and alternative technologies (many not even
thought of) were expected to step into the breach.
The dramatic drop in values was so big that each
country in turn obtained some government help to
“soften the blow”. Now nearly 10 years on, the use
(or potential use) of rendered products in feeds for
animals farmed for human food consumption, still
provides the maximum value for the vast majority of
animal by-products.
The diversity of applications for rendered products
is not seen for any of the other process options.
Together with the safety and sustainability that
rendering offers ensures that rendering is the most
effective method of treating raw animal by-products
now and into the future. The loss of some of the
conventional markets for rendered products in
some areas of the world has lead to an increase in
research and development in this area. Research
has focussed on some of the alternatives mentioned
earlier, plus exploring other innovative opportunities
for applications for rendered products themselves.
With the high degree of R& D investment in North
America ( FPRF, NRA, USDA) , Europe (EFPRA ) and
Australia
(MLA), it is likely that new possibilities for using
rendered products in the future will be found.
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Abbreviations
PAP

Processed animal protein

RF

Rendered animal fat

MBM

Meat and bone meal

MMBM Mammalian Meat and bone meal
RMBM Ruminant meat and bone meal
TSE

Transmissible Spongiform Encephalopathy

BSE

Bovine Spongiform Encephalopathy

vCJD

variant Creutzfeldt-Jakob Disease

WRO

World Renderers Organisation

ARA

Australian Renderers Association

NRA

National Renderers Association

UKRA

United Kingdom Renderers Asdsociation

EFPRA

European Fat Processors and Renderers
Association

FPRF

Fats and Proteins Research Foundation

MLA

Meat and Livestock Australia

IFIF

International Feed Industry Federation

FAO

Food and Agriculture Organisation ( of UN )

USDA

United States Department of Agriculture

Biodiesel perspectives
Daryl Butcher, Australian Renewable Fuels Limited

Good afternoon ladies and Gentlemen. This
afternoon I look to provide some back ground on
Australian Renewable Fuels and on bio-diesel, some
of the economics of production, feedstock issues and
I suppose more topical to this audience the outlook
as we would see it for tallow and where perhaps
bio-diesel fits into it and I’m thankful for the generous
introduction provided by the previous speaker.
Australian Renewable Fuels listed on the tenth of
May. The company was incorporated four years ago,
which combined with a raising of forty-four million
dollars, and a Federal Government grant of seven
point one five million gave us a market capital at
listing of one hundred and eight million. We have a
strong operational team and I will cover that a little
bit but not in too much detail. We have two plants
under construction which combined will produce
about ninety million litres of bio-diesel annually from
around ninety thousand tones of largely solid fats,
predominately tallow but may also include a mixture
of used cooking oil and tallow and some vegetable
oils. Our current market capitalisation is a hundred
and thirty million.
The Capital structure – Amadeus Energy our parent
company sits there with nearly 32% of the company.
Local Super, an early equity investor in group in the
company and they sit there with nearly 16, I myself
with almost 12% and the public with about 41%.
To put that in perspective, and I think to highlight
The Capital structure
Number of Shares
(Million)

%

34.3

31.7

Local Super
(South Australia)

17.1

15.9

Darryl Butcher
(CEO)

12.6

11.7

Public
(Mainly Institutional)

48.0

40.7

108	

100

Amadeus Energy Limited
(Parent Company)

Total Shares

perhaps the just how much bio-diesel is becoming
conventional rather then alternate, of that forty
point seven percent about thirty-six percent is held
by major institutions in Australia there is only a very
small amount which is conventional retail so our up
take at IPO at an institutional level was extremely
strong and for a start up company such as ourselves
that’s very unusual.

Project status
Adelaide was the first project we commenced
construction on and that will be in production last
quarter of this year. It’s located at Port Adelaide
and thankfully everything is going quiet well,
technology we’re using is Energea technology. It’s
one of the Austrian technologies. There are plenty
of technologies in the world that work we’ve chosen
Energea for our own uses but there are certainly other
technologies that are viable. Our prospective forecast
for Picton was that it would commission in March next
year, that looks as though it may well come in a bit
early. Certainly into production of first quarter of 06
and at that stage combined with Adelaide operation
will be the largest bio-diesel producer in Australia.

Our business in brief
A strong management team, As an example – Paul
Whites our state manager, Paul’s in fact the baby of
the team he comes after sixteen years experience
with Exon mobile at management level, whilst the
rest of our seniors executives have more experience.
Technology – We’ve chosen one of the commercially
proven technologies in Energea.
Feed stocks – our feed stock is contracted for five
years and that’s with Gardner Smith.
Sales/Markets – 100% of our production is also
committed for five years sold to Europe not in the
Australian market.
We certainly carry with us first mover advantage
and when we listed our PE based on forecast was
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less than seven so there’s plenty room for growth in
that share price hence the strength of the company.
Short term out look is to get those two plants I’ve
just out lined up and running funding secured for
those and we’re still looking very happily on our
prospectors forecast and our medium term outlook
is to develop five plants around Australia within the
next three years I think we’re pretty much on track to
achieve that and to become Australia predominate
bio-diesel producer.

Biodiesel – general information
Bio-diesel is a clean burning fuel providing an
alternative to mineral diesel and it’s produced
from renewable sources not just the tallow that this
meetings directly interested in but also almost any
vegetable oil. To that end we’re undertaking a fair
bit of research in South Australia with the South
Australia research development institute to develop
oil seeds specifically for bio-diesel and we’ve had
crop trails running on that for three years now. A
number of diesel and engine manufactures have
endorsed the use of bio-diesel in their vehicles
equally a number haven’t so bio-diesel in terms of
warranty isn’t suitable in all vehicles. I think probably
the strength of where we are with bio-diesel is that
in any blend with diesel its totally miscible and that
sets it a part from almost all the other alternate fuels
to fossil fuels. The benefits compared to mineral
diesel certainly in terms of admissions bio-diesel
streaks ahead, again as apposed to most the other
alternate fuels available bio-diesel is unequivocally
better than fossil fuel in terms of emissions. It’s
also unequivocally better in terms of OC Health
and safety and general safety, its not a dangerous
good as apposed to diesel it’s a C2 combustible
and the environmental outcomes are very strong.,
its biodegradable, its non-toxic, it’s a very benign
product. In fact we changed the chemistry of the
fat so little in the process that bio-diesel can still
almost be regarded as a food so in marine and
aquatic environments where spills with diesel usage
are common place, spills of bio-diesel have far less
impact on the environment. If for instance in this
environment you look at reef tourism, reef tourism
running on bio-diesel will have far less impact on
environment than the current diesel operators do
and that’s a very strong selling point for us.
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Biodiesel Industry
First commercial production of bio-diesel occurred in
Europe in 1991 and in the US in 1997. Production in
Europe has doubled every two years since 1991 and
global consumption now estimated approximately
three billion litres. Its rapidly becoming a desirable
alternative to mineral diesel particularly in Europe,
and in a growing sense in America and in Australia
too. The amount of interest we have now that we’ve
committed to production is very heartening and
much stronger than what had expected to get at this
stage The industry is however still in its infancy in
terms of production in this country at the moment
being limited to about seven thousand tones per
anum out of a plant in NSW. To put what we’re doing
in perspective though in SA and WA and in Australia
generally South Australia consumes about one
point two billion litres of diesel annually and we’ll
be making forty-five million, WA consumes about
one point eight billion, Australia consumes about
fourteen billion litres of diesel annually. So the biodiesel industry although it’s an attractive alternative
is certainly not going to be a replacement for the
diesel industry in my opinion in either the short or
long term, we’ll be feed stock limited.

Global production
At global production I spoke about, and the European,
that graph is affectively European growth the green at
the bottom is Western Europe, it started in 1991, that
flattening off when we had ten dollar oil, so at ten
dollar oil bio-diesel certainly struggled to achieve any
increase capacity but existing capacity was utilised
and then in the late nineties and early 2000 with the
gradual and than rapid increase in oil price so the
uptake of bio-diesel has been really dramatic.

Economics of Production
I was asked to comment on the economics of
production, and the economics of production in
terms of feed stock pretty well are fat price so this
part of the pie chart here is fat if you than add the
other variable costs, the methanol, the catalyst and
energy, over eighty percent of our operating cost
is consumable cost, and that only leaves twenty
percent for a technology change to have any impact
on. Fundamentally the need for fat if your going to
make bio-diesel is not going to change and nor is
the need for methanol. So as I commented earlier
there’s a number of technologies that work and
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Global Biodiesel Production ('000 tonnes)
Source: Austrian Biofuels Institute
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Despite the rapid growth in the Biodiesel market in Europe, the Australian market is still in its infancy.
While ARF has underpinned its operations with a 5-year sales contract into Europe, the development of the
Australian market is an important part of the Company’s strategy. ARF has focussed its marketing attention toward
niche markets where a product such as Biodiesel is able to deliver more than just fuel to the end-user.

Inputs

some are better than others certainly but the scope
for a technology to make a big difference to the
economics of production at this stage are really quiet
limited because the variable component if cost is
very small. In terms of out put in our model we’ve
taken a very low value view to glycerine but in terms
of out puts it’s bio-diesel price driven as one would
expect. And I should say too that these numbers or
comparisons here come out of the prospectus we
lodged at IPO and are based on a delivered tallow
price of about five seventy-five and an average diesel
price of ninety-four cents a litre or a bio-diesel price
of ninety-four cents a litre.

Outputs

Taxation Impact
The taxation impact in terms of the bio-diesel model
is critical. Bio-diesel around the world is effectively
driven by taxation exemption and the taxation
exemption is generally afforded because of the
better environmental performance of the product as
opposed to fossil fuels, so if you’re looking at Europe
bio-diesel is fuel tax exempt as in many states in the
US. Here in Australia we’re not tax exempt we pay
excise but then we have that excise granted back to
us up until 2011 and that grant reduces to fifty percent
that of diesel between 2011 and 2016. Importantly
at a consumer level consumers of bio-diesel receive
all the benefits of consumers of diesel in terms of
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available government grants and by those it’s the
diesel fuel rebate and it’s the diesel alternative fuel
grant scheme but both of which have been rolled into
the cleaner fuel energy credits grant scheme. The tax
plays an important part and that also brings me to
a current treasury position. Treasury has put out a
discussion paper and our perception of that would
be that treasury are trying to level of playing field.If
the Australian tax regime isn’t maintained as its now
and as we were promised it would remain than the
Australian industry will be decimated or rely solely
on export of product to Europe and that’s also not a
secure future. The current research is also indicating
that the dynamics of bio-diesel are quite different
in the economy than diesel, every tone of feedstock
we use every tone of fat we use has to be grown by
someone, it has to come from the rural sector, it
has to come from an agriculture resource base as
apposed to the fossil industry which just pumps it
out of the ground and that creates quite a different
dynamic our entire feed stock chain is taxed along
the way and benefits the economy significantly.

Future Taxation
Our target in terms of future taxation is that it must be
an excise free future even beyond 2010. We would
argue strongly that excise exemption for bio-diesel
is not a subsidy and it’s not a subsidy because of
the different dynamic of the industry in the economy
and because we’re not consuming a non-renewable
resource the fundamental basis of excise of fuel is
really based on the consumption of a non-renewable
resource by the way of fossil fuels.
Tallow vs Diesel Price 1994–2004
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Tallow Price History
This I hope points to the future of the industry and
it compares historic fat prices with diesel prices.It
shows the long term decline in fat prices although
there are plenty of highs and lows but there’s a long
term absolute and definete long term real decline in
fat price as with most other agriculture commodities.
I understand from others that if you track this data
back to the fifties you can continue to see that
long term decline in tallow prices, and being an
agricultural commodity that should be no surprise.
For diesel –(in this case it’s the terminal gate price
of diesel), on the other hand is certainly not in long
term decline, diesel is a product as again I’m sure
we’re all aware is in long time ascendency I don’t
think there’s to many pundits that would be keen to
say the diesel price is going to go down over the next
five to ten years. That divergence of the fundamental
input cost of the industry being tallow and the output
cost of the industry being diesel is the strength of
the future industry that divergence we expect will
continue we may have some impact on tallow price
but I don’t think it will be very large.

Feedstock project dynamics
Our projects were based on tallow and really use
the data I just showed you to develop a base cost
model. We use 4% tallow solely because price
history was available but we’ll certainly use pretty
much any low grade fat we can get our hands on. The
exclusitivity of the relationship with Gardener Smith
is pretty important too, as a general development
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model we’ve tried to bring people along side of us
for us to focus on our core business which is making
bio-diesel and then bring along side of us the best
available partners within reach and Gardner Smith
certainly fall into that category.

Future Outlook
In terms of the outlook for tallow you’ve got to say
it a go forward step for tallow. Bio-diesel is a new
consumer of tallow and other fats and this creates a
new high value alternate for tallow and it represents
access to the energy market for an agricultural
commodity, so we can seriously talk of energy crops
and the energy industry is certainly the best game in
town to hitch a ride on. What this does do is provide
the ability for different pricing models, for tallow and
in our case royal seeds as well but a quite different
pricing models and the ability to hedge; you can
certainly hedge oil, its quite difficult to hedge fats
and for security of project development the ability
to hedge feed stocks or off takes is critical. So part
of what we’re doing here is creating really a new
industry circle too from primary producer through
oil seed crushing with protein meal going one way
oil going to bio-diesel production the protein meal
going to probably intensive livestock industries and
through the chain to potentially render with product
going back into the bio-diesel producer as well so
it’s quite a new dynamic that we’re potentially on
the threshold of.
And that’s all I have, thank you very much, thanks
for the opportunity to present.
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CAMILLERI STOCKFEEDS PTY. LIMITED
		
Lot 35 Old Northern Road, Maroota NSW 2756 Australia
Phone: 02 45 668304 Fax: 02 45 668350 email: cam2756@acay.com.au

Camilleri Stockfeeds is proud to be associated with the 6th International
Symposium on World Rendering “Challenges and Opportunities” and 2nd
Annual General Meeting of the World Renderer’s Organisation. We are thankful
for the international input into an open discussion about such critical issues as
BSE, Foot and Mouth Disease, and the challenges of providing future markets
for animal protein products.

Kevin Pratt,
General Manager
PRODUCERS OF QUALITY
Fish Meal
Blood Meal
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Feather Meal
Meal Blends

Poultry Meal
Fish and Chicken Oil

The commercial situation in Europe
N C Leth Nielson, daka a.m.b.a.,Denmark

I would like to thank you, first of all, for this opportunity
to talk to you about the current commercial situation
in the European rendering industry, and how I see
our immediate future.

Category

Animal by-products

Category 1

TSE animals
SRM
pets etc.

By way of introduction, I would like to tell you a little
about EFPRA and the way in which the organisation
is structured since few of you are likely to be familiar
with it.

Category 2

Dead animals – animal by-products
other than Category 1 and Category 3

Category 3

Animal by-products passing
ante-mortem inspection and
found fit for slaughtering for
human consumption

EFPRA has 20 members from 18 countries in
Europe.
The organisation’s office is located in Brussels.
Secretary General
Technical Director
President
Vice-President
Vice-President

Dirk Dobbelaere
Steve L Woodgate
N C Leth Nielsen,Denmark
Sjors Beerendonk,
Netherlands
Karl Rappold, Germany

Committees

Chairmen

Steve L Woodgate,
United Kingdom
Food Committee
Karl Rappold, Germany
Feed Committee
Alberto Grosso, Italy
Alternative Uses Committee Patrick Coelenbier, France

The by-products in the individual categories, and
their end products, may be used as follows:
Category

Allowed usage

Category 1

Incineration – co-incineration

Category 2

Incineration – co-incineration
Biogas
Compost
Fertilizer
Landfill
Technical uses

Category 3

Feed (and same usage as Category 2)

Standing Technical Group

In order to provide you with a true picture of the
challenges facing our industry in Europe, I must
briefly outline the legal basis in the EU.
As you all know, the terms under which we operate
in the EU differ greatly from elsewhere in the world.
As you may well be aware, a new Animal By-products
Regulation (EC 1774/2002) was introduced on 1
May 2003. According to this regulation, animal
by-products are split into three categories, with a
defined range of permitted uses for each individual
category:

The Animal By-product Regulation also lays down
rules and requirements for the processing of animal
by-products at the individual stages, which I cannot
discuss in detail here.
As I have already said, Regulation (EC) no. 1774/2002
essentially permits Category 3 products to be used
in the production of feeds, although it does include
a species-to-species ban.
As you all know, however, we face a ban against the
use of processed animal proteins in feed for farmed
animals in Europe.
This legislation is part of the EU’s TSE eradication
programme, which has been codified in Regulation
999/2001: Rules for the prevention, control and
eradication of certain TSEs.
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The feed ban is set out in greater detail in Regulation
(EC) no. 1234/2003, amending Annexes I, IV and XI
to Regulation (EC) 999/2001:

be allowed to use blood plasma in feed for piglets
once again – crucially, the species-to-species ban
does not apply to fishmeal and blood products.

Article 7 (1): (999/2001):The feeding to ruminants of
protein derived from mammals is prohibited

Given all the restrictions imposed upon us in Europe,
you may well ask yourselves how exactly we do
manage to sell our products.

1234/2003 – Annex IV–1:The prohibition provided for
in Article 7 (1) shall be extended to the feeding:
1. to farmed animals, with the exception of the
feeding of carnivorous fur producing animals, of:
a. processed animal proteins
b. gelatine of ruminant origin
c. blood products
d. hydrolysed protein

The categorisation of raw materials has led to a clear
partition of the companies in Europe:
The rendering sector members of EFPRA have 470
production plants. They employ 16,860 people and
have an annual turnover of 1,751 million Euros, or
2,250 million US $.
The production plants are distributed as follows:

e. dicalcium phosphate and tricalcium phosphate
of animal origin
f. feedingsstuffs containing the proteins listed
in points a–e
There are certain derogations from the prohibitions
in the above-mentioned regulation:

Derogations for feeding to all farmed animals:
Milk, milk-based products and colostrum
Eggs and egg products
Gelatine derived from non-ruminants
Hydrolysed proteins derived from parts of nonruminants and from ruminant hides and skins

Derogations for feeding to non-ruminants:
Fishmeal
Dicalcium phosphate and tricalcium phosphate

Derogations for feeding to fish:
Blood products of avian and porcine origin
Blood meal of avian and porcine origin
There is little doubt that further derogations from the
general feed ban are precisely what we can expect
to see in the future.
Currently, for instance, the European Commission
has tabled a proposal to allow the use of blood
products derived from non-ruminants in feed for
non-ruminants.
The proposal is expected to be approved at the end
of June. After 1 September 2005, we would therefore
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Number
of plants
Multi species Category 1 and Category 2
Multi species Category 3
Pig and poultry Category 3 for pet food
Blood Category 3
Fat melting for technical applications
Fat melting for food
Frozen products
Feathers
Gelatine

124
145
44
32
23
31
29
31
11

Total

470

The total volume of animal by-products processed
in 2004:
Category 1 and Category 2 5,642,000 tonnes
Category 3 and food
9,178,000 tonnes
Total

+4%
-11%

14,820,000 tonnes

…which represents a total reduction compared
with 2003 of no less than 907,000 tonnes, which
corresponds to 5.8%. In the case of Category 3 raw
materials, however, the reduction was no less than
1,118,000 tonnes, which were either sold by the
slaughterhouses for other purposes, used for biogas
or compost, or simply put into landfills.
From the animal by-products received in 2004, the
plants produced 3,559,000 tonnes of animal meal
and 2,488,000 tonnes of animal fats respectively.
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The outlets for animal meals:
Incineration
Pet food
Fertilizers
Feed
Food
Landfilling
Storage
Others

1,993,000 tonnes
750,000 tonnes
712,000 tonnes
15,000 tonnes
14,000 tonnes
34,000 tonnes
34,000 tonnes
7,000 tonnes

EFPRA has a clear strategy in this area.
56.0%
21.0%
20.0%
0.4%
0.4%
1.0%
1.0%
0.2%

3,559,000 tonnes

The outlets for animal fats:
Food
Feed
Soap and oleochemicals
Pet food
Milk replacers
Storage
Energetic substitute
Others

124,000 tonnes
647,000 tonnes
697,000 tonnes
174,000 tonnes
75,000 tonnes
25,000 tonnes
697,000 tonnes
49,000 tonnes

5.0%
26.0%
28.0%
7.0%
3.0%
1.0%
28.0%
2.0%

2,488,000 tonnes

The best part of the 697,000 tonnes of animal fats
used as energetic substitutes were used as fuel
substitutes in thermal boilers.
Of these, 64,000 tonnes of animal fats have been
transferred to biodiesel production at eight European
biodiesel plants. There is no doubt that biodiesel
production from animal fats will increase greatly
in Europe over the coming years, and several new
plants are already planned. Daka, my company
for instance, is planning a plant with a capacity of
50,000–100,000 tonnes annually.
These developments are supported by a positive
attitude to reductions in duties in a number of
countries, and by the EU’s aim to use biofuels in
the transport sector, with 2.0% by 2005 and 5.75%
by 2010.
Of the 1,993,000 tonnes of animal meals incinerated
in 2004, some 534,000 tonnes were Category 3
products which could in principle be used for feed
purposes.
Obviously, there is still a huge need for a further
easing of the feed ban.
EFPRA has worked hard over a long period for an
easing of the feed ban, and I am optimistic that
this will happen over the next few years, but only
gradually as we have seen so far, most recently with
the opportunity to use blood products in feed for
non-ruminants.

It is only relevant to talk about the use of animal
protein for non-ruminants, and in the short term
EFPRA is only focusing on the permission to use
animal proteins of avian or porcine origin.

EFPRA’s priorities are as follows:
Processed animal
protein – origin

Usage for species

Avian proteins
Porcine proteins

Pets, fur, pigs and aqua
Pets, fur, poultry and aqua

In this situation, we also abide by the species-tospecies ban.
It is also important to point out that with sales to the
above-mentioned areas, we would have no more
Category 3 animal proteins available in Europe, and
it would be possible to establish a stable price level
for these products. That is certainly not the case at
the moment, where our Category 3 meals are bought
almost exclusively by the pet food industry, knowing
full well that our only alternative is incineration.
If we can expand the market area to include aqua
culture and poultry, we will gain access to two areas
that are continuously expanding in global terms.
Even if Europe brings further quantities of animal
meals to the world market, I firmly believe that there
will be plenty of sales opportunities for us all.
As I mentioned previously, EFPRA has been talking
to the EU Commission about the feed ban for quite
some time, but lately the organisation has increased
its efforts because we believe the time has come for
an easing of the rules.
There are numerous factors in favour of this:
Fewer cases of BSE
Limited increase in the number of new cases of
nvCJD
All necessary control measures will soon have been
implemented, including 1774/2002 in all member
states, and the marking of Category 1 and Category
2 products is expected to have been implemented
soon. We are also optimistic about the validation
of one or more species-specific tests.
If you consider that we’re talking about poultry and
porcine products that are not associated in any
way with TSE, and that there’s often talk of singlespecies handling throughout the entire chain from
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slaughterhouse to end user, then the use of nonruminant animal proteins for non-ruminants should
be permitted once again.
But we must not underestimate the market-related
efforts that will be required to bring animal proteins
back to the market. Above all, I’m obviously referring
to the resistance towards the use of animal proteins
in animal feed in Europe. This primarily affects the
European market, but it is spreading worldwide
through global supermarket chains such as TESCO.
This will require intensive lobbying of a number of
stakeholders:
farmers
the feedstuff industry
NGOs
the press
consumers
retailers
etc.
For this very purpose, EFPRA has developed a Power
Point presentation with the much-valued assistance
of the PR departments at SARIA and SONAC/RENDAC.
Hopefully, this simple presentation can put the
feed ban and the consequences of it in the right
perspective.
Naturally, the presentation includes an essential
description of the entire chain from slaughtering to
the consumption of the animal proteins, with the
focus on healthy raw materials, excellent traceability
and well-developed controls.
In addition, the presentation focuses on protein
as a vital part of the nutrient cycle (food-feed)
and highlights the fact that large amounts of
valuable proteins are lost by the incineration of
animal proteins, a process which also has negative
environmental, social and financial consequences.
Finally, the presentation looks at the fact that the use
of animal proteins in feed completes the biological
cycle at the highest level, and reduces the need for
Europe to import large amounts of soybeans from
Brazil, for instance, with the resultant destruction of
yet more rainforest, to allow for an increase in soy
production.
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I can sum up my contribution with the following
desirable scenario:
Animal Meals
Category 1
Category 2
Category 3

Cement industry
Fertilizer
Pet food – feed non-ruminants

Animal fats
Category 1-2
Category 3

Biodiesel – energy substitutes
Food – feed

Rendered animal meals in aquaculture feeds
Report on attendance at World Aquaculture 2006 Conference & Trade Show
G Allan, NSW Fisheries
The conference was a great success with around
3,000 delegates. The President of Indonesia officially
opened the conference, the first time a national
president has opened a World Aquaculture Society
conference. There were around 800 oral and poster
presentations during 10 concurrent sessions over
four days.
I presented a paper on: Recent Research on the Use of
Rendered Animal Proteins in Diets for Marine Finfish
in Australia. The full Abstract is attached as appendix
1 to this report and the pdf of the powerpoint
presentation is linked. The trade show was very well
attended with around 175 booths sold. Of these,
42 companies listed feeds and feed equipment as
their product “category”. Of these 42 companies, I
identified 12 companies who I think are most likely
to use or increase their use of rendered animal
products. I tried to speak with, or leave material with,
all these companies. I took the following things with
me: The World Renderers Association directory, the
Pocket Information Manual, the EFPRA membership
list, a photocopy of the information on the Australian
Renderers Association web site and a couple of CD on
which I had copied the Rendering Circles newsletter,
Guide for Feed Manufacturers, Nutrition Technical
Review, Nutritional Technical Review (Executive
Summary) and the web links to BSE facts and FPRF.
I gave these out to the technical people I talked with
at the trade booths or during the conference. I have
listed the contact details and a description from
the exhibitor guide for these 12 key companies (see
Appendix 2). Since returning from the conference,
I have emailed each company with a pdf of my
presentation, the abstract, and the Guide for
Feed Manufacturers, Nutrition Technical Review,
Nutritional Technical Review (Executive Summary)
and the web links to BSE facts and FPRF. In my
email, I told each company that I would be happy to
deal with any technical questions about evaluating
rendered animal meals in aquaculture diets and
passed on Graeme Banks’ contact details as the
World Renderers Association contact in Australia

and the best person to contact with direct enquires
about products.
Overall, I think my presentation went well and I
had some positive comments and enquires and
some keen interest from a couple of Asian feed
manufacturers who I spoke with. I will report on all
this at the conference in July but I wanted to share a
few thoughts with you before then:
1. There is little debate about the value of rendered
animal meals in aquafeeds and considerable
quantities are being used.
2. Feed manufacturers are keen to under-report
their use of rendered animal meals because of EU
prohibitions on their inclusion and the perception
that such meals are “inferior”.
3. US manufacturers are unable to use meat and bone
meals but do apparently use a lot of poultry meals.
However, I understand that the EU has banned or is
considering banning poultry products because of
Avian flu scares.
4. I spoke with the Vice-President of Cargill Nutrition
(they have 163 feed manufacturing plants world wide
under brand names of Cargill, Purina, Burris, etc). I
was told that they don’t use meat and bone meals
but will continue to use poultry and just forget the
EU market.
5. Companies manufacturing aquaculture feeds in
Asia for sale in Asia are not limited by their choice
of ingredients and are happy to use rendered animal
products and are increasing their orders for these.
6. Among the Asian feed manufacturers, there was
more interest in lower ash, higher protein meals than
standard meat and bone meals.
7. The 2 companies I felt were most likely to increase
their use of rendered animal meals were Thai Luxe
(Assistant President [Cheif Technical Officer] Thomas
Wilson email: thomas@thailuxe.com) and Charoen
Pokphand [CP] Indonesia (Assistant Vice-President
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[Aquafeed Technology] Dannie Zarate email: dannie.
zarate@cp.co.id). I have know Thomas Wilson for
about 12 years after working with him in Bangkok
during an ACIAR project I was running. Tom produces
about 30-40,000 t/yr shrimp feeds and 70-80,000
t/yr fish feeds. He is actively looking for rendered
animal meals and was interested to find out about
Australian and New Zealand products. He was
particularly interested in the high protein bovine
and ovine meals from New Zealand that we used in
digestibility trials for snapper. Dannie used to work
for Ridley in Australia and we ran several contracts
together. He is already using around 1,000 t/month
of rendered animal products in fish diets. I think
he already uses a lot of Australian product but was
interested in finding out about any new products. I
recommend follow up with both these people.
7. I also caught up with the 2 big aquaculture feed
manufacturers in Australia (Skreting Australia and
Ridley Aquafeeds). Skretting apparently “can’t” use
meat and bone meals because of company policy
(Nutreco is the parent company based in Europe).
They do, however, use a lot of poultry meal and
poultry blood. I gave them the World Renderers
directory etc but I think their hands are tied with
respect to increased use of rendered animal meals.
I would follow up with Skretting however, even if just
to look at increasing their use of poultry products.
I know they are currently customers of Camillari
[Kevin Pratt]. Rhy Hauler (email: Rhys.Hauler@
nutreco.com) is the fellow I spoke with and his boss
is Craig Foster (email: Craig.Foster@nutreco.com).
Ridley do use meat and bone meals but have had a
number of problems with quality. Their indredients
are purchased through a central ingredient section
of Ridley and this has led to purchase of cheap but
poor quality meals. My contact with Ridley is Richard
Smullen (email: rsmullen@ridley.com.au) and he is
considering removing meat and bone meal from his
formulations until he can either control the purchase
of these produces or improve the quality control for
products purchased centrally.
In summary, I recomment that renderers concentrate
on selling renderered animal meals to Asian feed
manufacturers. I think there will be increasing scope
for sales, particularly of high quality, high protein
meals. I think the exercise in bali went well and I
hope that it resulted in an increased awareness of
rendered animal products and their evaluation. I think
it is worthwhile to have a presence at aquaculture
conferences and trade shows, especially in Asia. The
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next World Aquaculture Society conference and trade
show is in Europe (in Florence, Italy in May 2006)
followed by Texas USA in 2007 and Korea in 2008.
I hope this information is useful. Let me know
if you would like a more formal report. I will
incorporate these comments and information into my
presentation and paper for the conference in July.
Dr Geoff Allan
Research Leader, Aquaculture
Centre Director, PSFC,
NSW DPI, Port Stephens Fisheries Centre
Private Bag 1, Nelson Bay, NSW 2315.
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Appendix 1. Abstract of presentation to World Aquaculture 2005
Conference in Bali, Indonesia, May 9-13, 2005.
Recent Research on the Use of Rendered
Animal Proteins in Diets for Marine Finfish in
Australia.
Geoff L. Allan and Mark A. Booth
N.S.W. Department of Primary Industries.
Port Stephens Fisheries Centre, Nelson Bay, 2315.
AUSTRALIA.
Aquaculture remains the fastest growing food
producing primary industry in the world. Of the
approximately 52 million tonnes of production, about
16.3 million tonnes comprises species that are fed.
Marine finfish are generally strictly carnivorous and
most are fed on fishmeal-based, high protein diets
(>45% protein) or even directly fed “trash fish”.
Current production of fishmeal is stable, and the
increases in demand have been met by diverting
fishmeal from other animal feeds. However, future
increases in aquaculture production will require
alternative protein sources.
Increasing amounts of vegetable proteins are being
used but for marine carnivores, a requirement for
high dietary protein, driven mainly by an inability to
tolerate high dietary carbohydrate, or effectively use
either carbohydrate or lipid for energy, has restricted
fishmeal replacement to date. However, rendered
animal protein sources, such as poultry offal meal,
meat and bone meal and blood meal products are
excellent protein sources with no carbohydrates and
few anti-nutrients. Approximately 12.5 million tones of
rendered animal meals are available globally, roughly
twice as much fishmeal as is available. However, their
use is restricted by marketing concerns associated
with fears about Bovine Spongiform Encephalitis.
Over the last few years, this has led some farmers
to demand aquafeeds with no land animal proteins
and to the mistaken belief that such protein sources
are inferior to other protein sources.

for ingredients included at 30% were best for poultry
meal (91% compared with 99% for fishmeal), then
extruded wheat (74%), meat meal (71%) and soybean
meal (67%). Comparatively, apparent digestibility
coefficients for protein for extruded wheat were
similar, soybean meal only slightly lower (91%
compared with 94% for fishmeal) and lower for
terrestrial animal meals (poultry meal, 87%; blood
meal, 82%; meat meal, 65%). Two experiments were
conducted with diets formulated to contain about 18
MJ/kg digestible energy and 45% digestible protein.
When poultry meal, meat meal or soybean meal
were used as sole replacements for fishmeal, fish
weight gain and FCR were similar when up to half
the fishmeal was replaced although both indices
deteriorated when fishmeal was further replaced.
However, when the three ingredients were blended
together, a diet with only 16% fishmeal, with 5% meat
meal, 18% poultry meal and 20% soybean meal,
produced similar growth to diets with 30 or 60%
fishmeal. These data demonstrate that rendered
animal meals can be excellent protein sources for
aquaculture species, including carnivorous marine
finfish. Substantial replacement of fishmeal is
possible, particularly with blends of alternative
protein sources based on rendered animal meals.

Experiments with Australian snapper (=red sea
bream, Pagrus auratus) were conducted to estimate
digestibility (faeces collected by settlement) and to
determine maximum amounts of fishmeal that could
be replaced in diets with similar digestible protein
and energy contents. In comparison to results for low
temperature fishmeal, digestible energy coefficients
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Appendix 2. List of Feed Companies at World aquaculture 2005 Trade Show
(identified as most likely to be interested in rendered animal products).
Advanfis SDN.BHD.
Plot 80, Jln Perindustrian 1
Parit Buntar Industrial Estate
Parit Buntar, Perak 34200
Malaysia

Cargill Animal Nutrition
12900 Whitewater Drive, MS-14
Minnetonka, Minnesota 55343
USA

Tel: +60 5 7166416
Fax: +60 5 7167040, 7172667
Email: hyaisb@po.jaring.my
Web: www.hygroup.biz

Stefan Khor
Michael Teng
Eric Khor
Helen Teng

Paddlewheel aerator, Turbo2 aerator, Aquajet
aerator, water pump, aquaculture machineries.
Artemia cysts, brine shrimp flakes, artificial plankton
BP, microencapsulated feed, microdiet, mixed feed,
spirulina, black granules and other larval nutrition.
New Product/Service: breakthrough design of
the aspirating aerator known as ‘Superior Turbo2
Aerator’.
Agribrands Purina
12900 Whitewater Drive, MS-14
Minnetonka, Minnesota 55343
USA
Tel: +1 952 984 1869
Fax: +1 952 984 1423
Web: www.cargill.com

Bruce McGoogan
Daniel Barziza
Manuel Santana

Premier nutritional and farm management solutions
for the shrimp and fish industries.
Burris Aquaculture & Specialty Feeds
Cargill Animal Nutrition
1012 Pearl Street
Franklinton, Louisiana 70438
USA
Tel: Toll Free 800 928 2783
Direct: +1 985 839 3400
Fax: +1 985 839 3404
Web: www.burrismill.com.,
www.cargillanimalnutrition.com

David Burris
Robert Burris
Jason Smith

Premier nutritional and farm management solutions
for the shrimp and fish industries.
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Tel: +1 952 984 1827
Bruce McGoogan
Fax: +1 952 984 1423
Daniel Barziza
Web: www.cargillanimalnutrition.com
Premier nutritional and farm management solutions
for the shrimp and fish industries.
Inteqc Feed Co Ltd
77/12 Moo II, Rama II Road
Nakhok, Muang Samutsakorn
Samutsakorn 7400
Thailand
Tel: +66 1 9193044
Dhanapong Sangsue
Fax: +66 34 851197
Preecha Ekthammasuth
Email:
Suphot Wanitkitkourpol
inteqcfeed@inteqc.co.th Rutchanee Chotikachinda
labinter@ksc9.th.com
INTEQC Group (Thailand)
– Lab Inter – feed ingredients specialist
– Shrimp feed manufacturer
– Hatchery feed
– Aquaculture health products
– Shrimp farming instrument supplies
New Product/Service:
1. INTEQC 40% protein for P. monodon
2. Wave 38% protein for L. vannamei
3. Neofeed 35% protein for other marine shrimps
4. Hatchery feed
Nice Garden Industrial Co., Ltd
11 Floor-7, 206 Kwang Hua 1st Road
Kaohsiung, 802
Taiwan R.O.C.
Tel: +88 67 2267180
Fax: +88 67 2267184
Email: aqua@nicegarden.com.tw
Web: www.nicegarden.com.tw

David Yang
William Hung
Yang Wen Fu
Fiona Lee

Nice Garden markets and supplies aquaculture and
related biotechnology products namely larval feeds,
quality raw materials, feed additives, probiotics,
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test kits for antibiotics detection and PCR for shrimp
viruses detection both in Taiwan and international
markets.
New Product/Service:
1. Trace tracker – the global online traceability
solution with flow of vital product information
at all stages in a chain to be connected within
the global traceability network for traceability
standards, internationally.
2. Nitrofuran (AOZ) ELISA kit
3. Rapid test kit and ELISA test kit for WSSV
Nutricil São Pedro Agroindustrial Ltda
Av. Bernardo Vieira, 2549
1st Andar – Lagoa Seca
Natal, RN 59041-004
Brazil
Tel: +55 84 223 7986
Fax: +55 84 223 7986
Email: nutricil@digi.com.br
Web: www.nutricil.com.br

PT Tequisa Indonesia
Komplek Ruko Galaksi, Blok L No. 22
Taman Palem lestari
Jakarta Barat 11730
Indonesia
Mr Darjono Johanes
Tel: +62 21 5595 7460
Ms Yani
Fax: +62 21 5595 7414
Mr Suhartono
Email: djohanes@indosat.net.id Mr Kadapi Kadiso
We supply larva feeds for fish/abalone; fresh/marine
chlorella, Thiacoat Mix N, Benedenia eliminator,
food/seafood preservatives, disinfectants, antimelanosis products.
New Product/Service: We are going to introduce
proportioning dosing pumps, disinfectants,
haemoglobin.

Ednardo Araujo

Processing of growout shrimp pelleted feeds for
Penaeus vannamei with high quality and cheaper
prices for exporting worldwide. We are looking for
new suppliers of feed ingredients, additives and
modern equipments for feed plants.
New Product/Service: Shrimp feed specific for IMNV
infected areas. Organic shrimp feeds.
PT Suri Tani Pemuka
Jl. HR Moch. Mangundiprojo Km 3.5
Sidoarjo, East Java 61252
Indonesia
Tel: +62 31 8963326
Mr P. Hidayat
Fax: +62 31 8963260
Mr Ham Wibowo
Email:
Mr Widyatmoko
indangs@sda.japfacomfeed.co.id Mr Indang Sugiati
Web: www.japfacomfeed.co.id
Floating fish feed: for tilapia, Lele or Pangasius
catfish, milkfish, gouramy and ornamental fish.
Slow-sinking fish feed: for grouper and Asian sea
bass
Sinking fish feed: for common carp
Shrimp pellet or crumb: for Penaeus monodon and
Litopenaeus vannamei
Shrimp or fish processing plant, and cold storage
complexes for export.
Shrimp hatchery (in Northern Bali): for P. monodon PL.

Sonac B.V.
Kanaaldijk Noord 20-21
PO Box 9
5690 AA Son
The Netherlands
Tel: +31 499 364 801
Gert Mulderij
Fax: +31 499 373 873
Geert van der Velden
Email: MurielBerkers@sonac.biz
Web: www.sonac.biz
Sonac has the objective of adding the greatest
possible value to slaughter by-products, which
are released during meat production and originate
from animals approved for human consumption.
Sonac processes these raw materials into highquality ingredients such as protein products, fats,
gelatins, binding agents, and calcium phosphates,
which are used in aquq feed, petfood and food and
pharmaceutical products.
New Product/Service: Sonac is (re-)introducing
blood products, blood meal and gelatin based pellet
binders to the global aqua feed industry.
Uni-President Vietnam Co., Ltd
No. 16-18, DT 743 Road, Song Than 2 Ind Zone
Di An Country, Binh Duong Province,
Vietnam
Tel: +84 650 790811/6
Fax: +84 650 790810
Email: aquafeed@upvn.net

Hou Hsu Kuang
Chuang Jie Cheng
Lin Chen Lung
Chen I Ming
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Uni-President Vietnam is a 100% foreign-owned
company specializing in manufacturing feeds for
marine and freshwater shrimp and fish species.
At World Aquaculture 2005, we wish to introduce
attendees to a variet of high quality cost effective
feeds from extruded floating and sinking feeds for
marine and freshwater fish species to pelleted feeds
for shrimp. With the creative and dynamic team
working to capacity, we hope to gain the increasing
trust of the customers overseas as we do in Vietnam
by providing a wider range of various feeds of keener
price without scarifying the quality.
New Product/Service: Our intention is to extend the
business to every nook and cranny of the world.
Zeigler Brothers, Inc.
PO Box 95
Gardners, Pennsylvania 17324
USA
Tel: +1 717 677 6181
Fax: +1 717 677 6826
Email: sales@zeiglerfeed.com
Web: www.zeiglerfeed.com

Tim Zeigler
Cheryl Shew
Gerry McGuire
Tom Welch

Zeigler Bros., Inc. is a manufacturer of feeds for the
shrimp farming and fish farming industries. Zeigler
also has the capability of manufacturing custom
diets. Zeigler’s quality program is registered to ISO
9001:2000.
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