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Introductory Session
Chair: Andy Bennett President ARA

1

Opening Address and Welcome
Andy Bennett, President ARA
Ladies and Gentlemen, Good morning and welcome to Melbourne.
For those of you who don’t know me, I am an extremely parochial and proud West Australian and
believe that I am living in the very best part of God’s country.
However, over the years, and mellowing with age, I have come to the conclusion that Melbourne
is the pick of the Australian cities. Sport, food, entertainment, diverse cultural makeup, places of
interest and accessibility all combine to make Melbourne all-encompassing.
For those who like spending money, the shopping opportunities will draw you in with magnetic like
powers, from small exclusive boutiques in tiny lanes, to some of the biggest Shopping Malls in the
Southern Hemisphere (it has been said that you can see Chadstone from the moon) as well as
several factory outlets centres.
A brief history, there were several attempts at establishing settlements in Victoria, with both the
English and the French making repetitive, if somewhat unsuccessful landings.
The first of many was in 1803, but that only lasted a short while before that settlement was relocated
to Tasmania. The English were keen to keep the French Settlers out, however this was not altogether
successful as French Island in Western Port will attest.
It is amazing how much more effective the border control was back then compared to our current
Federal Governments limp wristed attempts today.
A lot of the settlements that sprung up later were for sealers, whalers and even the hunters of mutton
birds. Once again the rendering fraternity were leaders in developing this region.
However, it wasn’t until 1835 when an enterprising gentleman named Batman “purchased” land
from the local aboriginals (fortunately he refrained from naming the area Gotham City) and within
a year the township of Melbourne began to grow and prosper along the banks of the Yarra River.
Melbourne is well known as the “Sporting Capital” of Australia, being the home of cricket with the
world famous Melbourne Cricket Ground and the Boxing Day Test which is a major drawcard. I
should add that the MCG has been improved with the addition of a statue of Dennis Lillee and of
course the golden boy of cricket, Shane Warne.
Melbourne is the home of Australian Rules Football, and I am ever grateful that the AFL saw it
appropriate to add another team to the competition using purple as the main colour for their uniform,
and so my mighty Fremantle Dockers were born. Since then of course, the game has continued to
grow with more and more teams joining the competition from the other states.
She is also the proud home of “The race that stops the nation”, the Melbourne Cup; the Australian
Grand Prix, the Australian Open Tennis Tournament and the World Cup Golf Championship, to name
a few more.
Melbourne has a population of around four million and is considered home to the largest Greek
community outside of Greece.
I have made good and lifelong friends in Melbourne ~ It is that sort of place.
Enough of the history lesson, in welcoming you to Melbourne I would like to acknowledge those that
2

have come from all corners of the world to make this Symposium a truly international event;
We have the Danes, British, Irish, Norwegians, South Africans, Germans, North and South Americans,
some from Singapore and Thailand, Switzerland, possibly a Nigerian and of course our dear friends
from New Zealand.
Going back to border protection, I believe we have about as many Kiwis residing here in Australia
as they do back there in the Shaky Isles.
The past two years have seen some big issues confronting the ARA.
The export of meals to China was halted:
Since then a lot of effort was put into getting the Chinese authorities to come across and audit plants
and then the challenge was getting the Chinese to accept the procedures and processes.
Then there was the halting of export of Pure Beef Tallow to China for further processing:
Delegations from the Shanghai Institute of Quality and more recently AQSIQ have visited Brisbane
and most importantly been to meet with DAFF officials in Canberra.
The AQSIQ visit was well handled with fantastic co-operation from Industry and DAFF.
The ACC plant at Cannon Hill was inspected, as was Gavilon’s new bulk tallow terminal and the
Integro refinery, to give them confidence that the product in question was sound.
The trade in meal commenced back in April, whilst the tallow issue is still to be resolved.
Avian Influenza and Newcastle Disease in poultry have been an issue and DAFF, the ARA and the
WRO have been proactive in getting markets reopened.
Thanks needs to go to those companies and their staff that have assisted in these negotiations.
Thanks also, to DAFF staff for the way they have contributed and helped with finding solutions to
these problems.
In regards to the Symposium, it is now twenty two years since the first one was held in Sydney in
1991. The event is getting bigger and better and I would like to thank presenters, sponsors, visitors
and Philip Lambeth and the Symposium Committee for putting it all together.
A special thanks should go to Mr William Spooncer AM, for the effort he puts into coming up with a
fresh programme each time, ably assisted by his sidekick Tim Juzefowicz.
After so many “Thank-you’s” already, I would like to add my personal gratitude as well as
acknowledgment to Dennis King, who since taking over from Graeme Banks in January this year,
has done a fantastic job with negotiations and registrations
I would ask you where possible to support the sponsors and booth holders, as without their support
this event, in this format, would not be possible.
Thank you
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Analysis of the tallow market

Outline of my presentation

or the unintended consequences of biofuel policy

• The demand for tallow and other animal fats has been
transformed by biodiesel policies, notably in the EU.
So, I will start by describing the global picture.

Presentation by James Fry,
LMC International, Oxford, UK
to the 12th International Symposium
“Rendering for Sustainability”

• The determinants of the prices of vegetable oils and
animal fats, notably tallow, have changed since 2007.
Therefore, I turn to analysis of price behaviour next.
• I will then review the influence of government policies
upon the use of different feedstocks for biofuels.
• I will demonstrate how tallow’s role in the oleochemical
sector faces increased competition from palm stearin.
• I will end by drawing conclusions about the impact of
biofuel policy on the behaviour of the tallow market.

First, acknowledgements and thanks
• When I accepted this very kind invitation, I had no idea
how much I was taking on.
• My colleagues monitor the prices of tallow, animal fats
and recycled oils and, at LMC, we have research
teams that specialise in biofuels and oleochemicals .

The global picture of rendering

• However, I never realised that statistics are so vague
about distinguishing between rendered fats by species,
or about recycled oils and cottage industry animal fats.
• I must therefore thank the European, US and Brazilian
renderer associations, in particular, for their statistics.
• Even so, I had to make many heroic assumptions to
arrive at some conclusions. I hope I am not too wrong.

We estimate the shares of leading producers of
beef tallow in 2012 to have been as illustrated
in this diagram (with 6.5 million tonnes in total).
Australia,
0.5, 7%

The world share of all rendered fats used in feed
fell from 42% to 35% between 2010 and 2012 to
accommodate biodiesel’s rise from 11% to 19%.
2010
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S. America, 1.6,
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World rendered fat demand, million tonnes

The end-use shifts saw industrial uses rise 0.6
mn mt in 2010-2012, while feed and food fell 1.0
mn in the market for rendered fats worldwide.
10.5

9.5

How did oil & fat prices behave in the past?
3.1

8.5

3.5

3.7

7.5

6.5

7.0
6.4

5.5

2010

6.0

2011
Feed and food
Industrial

2012

Before 2007, EU petroleum moved in a different
direction to oils and fats prices. Tallow and palm
oil were typically the cheapest sources of fats.
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EU monthly prices, US$ per tonne
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The “new world” since 2007
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Since 2007, the behaviour of oils and fats prices
has been transformed. They are now linked to
petroleum prices within a very clear price band.

As a result, we must now analyse the premia of
individual oil and fat prices over crude oil rather
than the price in terms of so many $ per tonne.
Premium over Brent Crude, US$ per tonne

EU monthly prices, US$ per tonne
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The forces determining oil & fat prices have
changed. These prices now behave as if
they are part of the petroleum complex.

Premium over Brent Crude, US$ per tonne

Note the remarkable surge in tallow’s premium.

800
700

• We can see that prices of the main oils and fats are
more or less trapped in a cage that links them to
petroleum prices. (We use Brent North Sea crude, as it
is the price reference for most world trade.)
• Brent crude sets the floor to the price band, while palm
is the vegetable oil whose price is closest to this floor.
• The most remarkable aspect of the price movements is
the transformation in the position of tallow (using BFT
prices). Three years ago, it was below palm oil at the
bottom of the group we compare. Now it is at the top.

Tallow

600
500
400
300
200
100
0
-100
-200
Jan-07

Jan-08

Jan-09

Palm Oil

Jan-10

Jan-11

Rapeseed Oil

Soy Oil

Jan-12

Jan-13

Tallow

600

2,750

500

2,500

400

2,250

300

2,000

200

1,750

100

1,500

0

1,250

-100
Jan-07

Jan-08

Jan-09

Premium

Jan-10

Jan-11

Jan-12

Average premium

Jan-13

What has transformed the position of
tallow within the price band?

Malaysian palm oil stocks, '000 tonnes

EU premium over Brent, $/tonne

What now determines the price of the major oil,
palm oil? Answer: its premium over Brent moves
in the opposite direction to palm oil stocks.

1,000

Stocks

The main reason for strong tallow prices vis-à-vis
oils is the EU rules on biofuel mandates that now
“double-count” biodiesel made from “waste oils”.

Double-counting has unexpectedly made UCO
methyl ester (ME) the dearest. Tallow ME sells at
parity with the highest quality ME, from rapeseed.
1,800

NW EU methyl ester price, US$ per tonne
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In the US, the world’s largest user of rendered
products and of used cooking oil (yellow grease),
EU policy has steadily shrunk price differentials.

In oleochemicals, where palm stearin competes
with tallow as a feedstock, EU quarterly data
reveal how tallow has lost its price advantage.
300

EU tallow premium vs stearin, US$/tonne
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EU double counting transformed the appeal
of those feedstocks traditionally viewed as
the most costly to process into biodiesel.
• EU moves to reduce the impact of its biofuel policies
on greenhouse gas emissions and on food prices (the
“food vs. fuel” debate) now allow EU member states to
treat one litre of biodiesel that is made from approved
“waste” products to count for two litres when it comes
to meeting national EU biodiesel mandate targets.

How has biodiesel affected the pattern
of tallow demand round the world?

• The greatest beneficiary from this rule has been used
cooking oil, but lower grade tallow has also benefited.
• Since oils and fats markets are increasingly globalised,
the EU policies now influence the structure of prices in
other parts of the world, including the US, where yellow
grease discounts on high grade tallow are shrinking.

Fuel outlets absorbed most EU Category 1 and 2
animal fats in 2012, leaving the more traditional
end-uses for higher quality Category 3 products.

3.0

600
Animal fat EU end-use in 2012, '000 tonnes

Million tonnes of animal fats used in the EU

EU animal fat demand for biodiesel has surged,
but for all other uses, including burning for power
generation, demand has fallen, as it has in total.
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In the US, biodiesel data reveal little change in
tallow or other animal fats feedstock use, but
growth in vegetable oils and recycled greases.

Brazil is the other important market for tallow in
biodiesel, and the tallow share of feedstock use
has risen steadily, and now averages 20%.
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Thanks primarily to the EU, biodiesel as an enduse of tallow rose by over 60% in 2010-2012 to
approach 1.2 million tonnes worldwide last year.

Global use in biodiesel, '000 tonnes
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Biodiesel has boosted tallow and fat prices,
particularly for lower quality C1/C2 products,
• One of the most powerful “laws” in government
affairs is the law of unintended consequences.
• Surely governments never intended to pull a very
wide spectrum of agricultural prices inside the
petroleum complex; neither can they have planned
to have transformed animal fats and used cooking
oils into premium priced products in some markets.
• Yet, that is what they have achieved, led by the EU.

1,200
1,000
800
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400

• Unwittingly, by diverting 15-20% of global oils and
fats demand towards biofuels, they have done
more to lift these products’ prices than they ever
achieved through conventional agricultural policies.

200
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Tallow
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Tallow now lives in a new world of biofuels
• The supply of tallow depends on factors outside the
tallow market, namely the demand for meat.
• Its price now also depends on factors outside the
tallow market, namely EU biodiesel regulations.

Conclusions

• Today tallow runs the risk of pricing itself out of
some markets, such as EU and US oleochemicals.
• Even so, biofuel policy means tallow will command
a premium over crude oil for the foreseeable future.
• The size of the premium will depend crucially upon
the future of the EU double counting provisions. If
support for them wavers, the premium will fall back,
and tallow will start to regain some lost markets.
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Utilizing Rendered Products as Part of the Responsible
Management of World Feed Resources
A.C. Edwards, ACE Livestock Consulting Pty Ltd
PO Box 108 Cockatoo Valley SA Australia 5351
Background
The challenge to feed the world population is ever present. In 1798 Thomas Malthus wrote “An Essay on
the Principle of Population” in which he forecast a potential catastrophe for the human population due
to an inevitable overtaking of the world’s foods resources by the exponentially increasing population. His
estimate of linear incremental increases in agricultural production in contrast to the exponential population
growth have proven to be somewhat inaccurate due to the marked leaps in agricultural output as a result
of technological advancements and to date the catastrophe on a world scale has been avoided. However,
the issues he raised are still relevant and his prediction may still come to pass if the danger signals are not
heeded.
By 2050 the world population is expected to be of the order of 9 billion (Fig 1) and the food required to
sustain this level of population is far greater than we currently produce (of the order of 70 – 100% more
(FAO, 2009). Most of the expansion will occur in the developing world where there is expected to be a
concurrent increase in the standard of living. As there is a strong correlation between standard of living and
meat consumption, not only will there need to be an increase in the total food produced, but it is expected
there will be a substantial shift in the nature of the food demanded. Hence as well as an increase in human
consumable crops there will need to be a significant increase in livestock production and its associated feed
resources.
It is expected that this meat demand will be met by increased pig and chicken production (as the most
efficient converters of feed resources) as well as a substantial contribution from farmed fish. Ruminant
production in in the developing world will likely remain limited, focusing on the utilization of forages and
other materials not readily utilized by monogastrics.
Although rendering activity throughout Asia is quite modest (most parts of the animal being readily
consumed), with the increased livestock production and rising standards of living, the volume of livestock
offal available for rendering is likely to increase.
Certainly the increased livestock production will result in a greater demand for feed resources, including
rendered products, from the developed countries. This is particularly so in the field of aquaculture where in
the absence of fishmeal, rendered animal products have a definite role.
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Figure 1. Predicted world population (FAO, 2009a).

Figure 2.Relationship between GDP and meat consumption (GDP per capita is measured at purchasing power
parity (PPP) in constant 2005 international US dollars (FAO, 2009b)
When we review the history of intensive livestock production early experience demonstrated that the
inclusion of animal proteins in pig and poultry feeds resulted in superior performance (Denton et al., 2005).
At that time much of his was attributed to “unidentified growth factors”. Most of these have since been
identified (e.g. specific amino acid limitations, amino acid digestibility, available phosphorus, vitamin B12,
iodine, selenium, electrolyte balance, etc.) and today can be provided in the diet independent of animal
protein sources, but animal proteins in most instances represent the most cost effective form of these
components. Hence although animal proteins in diets may not be essential they are quite valuable.
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So where is the nutritive value in rendered animal products?
The prime components in the diets of animals that determine growth and productivity are protein, energy
and minerals. Rendered animal products can make a contribution in each of these areas.

Protein
In monogastrics (pigs and poultry) the amino acids required to synthesise the various body proteins need
to be supplied in the diet, in adequate quantities and in an appropriate balance to facilitate efficient protein
synthesis and deposition (e.g. meat, eggs, milk organs and ancillary proteins such as enzymes, hormones,
etc.).
Grains provide a substantial amount of protein in the diet but the biological value of this protein is poor (i.e.
inappropriate amino acid balance for efficient conversion to animal tissues), and hence feed formulation
requires the inclusion of higher quality proteins to secure the appropriate amino acid balance in the diets.
The commonly involves materials such as soybean meal, canola meal, fish meal, legumes, etc. as well as
synthetic amino acids. Rendered animal proteins are of course another obvious candidate due to the high
protein content (Table 1), appropriate amino acid profiles (being derived from animal tissue) and having high
amino acid digestibility (Table 2) as a result of modern rendering techniques.
Table 1. Total protein and amino acid content of rendered meat products (Degussa, 2001)
Meat and
Blood
Poultry
Feather
Pig Muscle
bone meal
meal
offal meal
meal
Tissue
Protein
55
90
65
80
23
Amino acids (g/100g N)
Lysine

4.86

8.88

5.55

2.45

7.0

Methionine

1.34

1.26

1.76

0.79

-

M+C

2.31

2.35

3.25

5.47

3.5

Threonine

3.15

4.66

3.90

4.61

4.2

Isoleucine

2.71

1.23

3.89

4.62

3.8

Tryptophan

0.62

1.63

0.98

0.55

1.0

Table 2. Amino acid digestibility within rendered animal proteins (AMI pig 2000)
Soya Meat Blood Poultry meal Feather meal
bean & Bone meal
meal
meal
Lysine
92
84
86
77
65
Methionine
93
86
85
80
71
Threonine
88
82
85
76
78
Isoleucine
91
84
86
81
86
Tryptophan
92
80
88
69
72
The recycling of these rendered products back into animal feed not only provides a useful and cost competitive
resource but also avoids the environmental complications of their disposal by other means (e.g. incineration,
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landfill, composting, etc.).
Energy
The main energy source for monogastric diets is the carbohydrate fractions in the grain. However, fats and
oils make a very useful contribution and within these animal tallows are general quite competitive (Table 3).
The fatty acid profiles of animal tallows, vary by species and the nutrition of the stock from which they were
derived. They tend to be stable and palatable and their more saturated nature compliments the unsaturated
nature of most vegetable source oils.
Table 3. Energy value of rendered animal products relative to wheat and corn (Hazzeldine, 2008)
Corn Wheat Soya bean Meat &
Blood
Poultry
Feather Tallow
meal
Bone
meal
meal
meal
Meal
ME Poultry 13.75 13.00
10.00
10.70
12.20
13.90
12.00
34.00
(MJ/kg)
DE Pig (MJ/ 14.30 14.00
14.90
11.70
18.00
17.00
14.50
33.50
kg)
NE Pig (MJ/ 11.18 10.61
8.25
6.84
6.27
11.37
7.29
29.88
kg)
Pigs and poultry make good use of animal tallow except for very young animals who may require the addition
of an emulsifier to improve digestibility. The use of animal fats in biodiesel production has risen markedly
in recent years, and although a legitimate recycling avenue, it has added a degree of cost pressure to animal
feed applications.
Minerals
By far the most important mineral in agriculture is phosphorus. It is essential for all life (plants, animals,
bacteria) and has no substitute in feed production (Ashley et al., 2011). The dilemma the world faces is
that the main source of phosphorus (phosphate rock) is non-renewable and resources are fast running out.
It has been extracted from the earths reserves and applied in agriculture (in particular soil applications to
improve crop yields which has been one of the main offsets to the Malthusian catastrophe) at an increasing
and unsustainable rate.
The concept of “peak phosphorus” has been raised recently which is defined as the point at which half the
world’s known reserves have been exhausted and estimates of when this may be reached range from 1989 to
2043. Irrespective of the “noise” in these estimates it is apparent that the issue is very real and immediate.
Cordell et al, (2009) comments “…..the scrutiny of food supply for future generations depends by and large
on the sustainable supply of phosphorus and therefore the urgency of addressing the phosphorus issue
cannot be overstated”.
Resolving this challenge will involve research in many areas, e.g. more efficient farming practices, phosphorus
recovery from animal, human and industrial effluent, etc. The amount of phosphate supplement used in
animal feeds is modest relative to the total use of phosphates but nonetheless any factor which can reduce
the reliance on fossil phosphates will be helpful. In this context the recycling of animal protein products
is a major alternative source of phosphorus in animal feeds. Not only does meat and bone meal contain a
substantial amount of phosphorus, but it presents it in an available form and in a practical ratio to calcium,
ensuring good utilization.
The development of phytase enzymes has certainly helped to improve the utilization of phosphate from
phytate bound sources in vegetable materials, and concurrent improvements in amino acid and energy
availability. This however, does not negate the role of animal protein meals as phosphorus sources but rather
represents a complementary development to improve phosphorus utilization and recycling and reduce fossil
phosphate dependence.
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Constraints to the use of rendered animal products
1.

Concern re the risks to animal and human health
In the early years of rendering development there was a limited understanding of the aetiology of bacterial
transmission. Consequently there have been many recorded instances of bacterial contamination of rendered products (in particular Salmonella spp.) which on occasions have resulted in either infection in livestock with subsequent health consequences or in some instances contamination of human food materials
and food poisoning. These problems are not exclusive to rendered products as the incidence of Salmonella
detection in a wide range of animal feedstuffs (e.g. vegetable protein meals, milling offal, grain, etc.) is of a
similar order. The genus Salmonella is ubiquitous in nature and is unlikely to be eradicated. We simply need
to manage events to prevent it escalating to a level where it does present a health challenge. This challenge
is common to the entire livestock and food handling industry – not just the rendering industry.

With the application of established standard operating procedures and the application of HACCP principles
the modern rendering industry is capable of achieving microbiological standards in processed materials,
consistent with minimal risk. Complimentary disciplines within the stockfeed milling and livestock production industries such as materials handling protocols, pelleting of feed, use of organic acids, further reinforces
the hygiene aspect of livestock production, minimising the health risk for both the animal and the people
consuming them. Similarly concerns re antibiotic residues and chemical contamination have also been addressed, not just from a rendered product perspective but a broader approach involving the quality surveillance of all feed ingredients, feed milling practices and livestock feeding management.

By far the biggest impediment to rendered animal product use has been the BSE (bovine spongiform encephalopathy) outbreak in the UK in the 1970’s and 80’s. This very serious, but as it turned out transient epidemic of still undetermined aetiology, identified rendered animal products as a likely cause of transmission
and resulted in a total ban in Europe of feeding rendered materials to all livestock. During this outbreak of
ruminant BSE (and a potential association of this with cases of human variant Creutzfeldt-Jakob’s disease) the
same rendered materials were fed extensively to pigs and poultry with no reported cases of TSE (transmissible spongiform encephalopathy). In subsequent research monogastric species proved very resistant to any
oral exposure to infected bovine tissue, with no disease arising from such challenges (Denton et al, 2005).
This coupled with the fact that naturally occurring spongiform encephalopathy have never been reported in
pigs or poultry would indicate that a total ban is unnecessary. It may be prudent to maintain the ruminant to
ruminant restrictions (which have been adopted almost universally around the world) but the monogastric to
monogastric and even ruminant to monogastric use of rendered products should be restored. In Asia, Australia North and South America no restrictions have been imposed on rendered products of any source being
fed to monogastrics, without incident.

A study commissioned by Australian Pork Ltd and conducted by Black et al, (2002) on the implication of banning the use of meat and bone meal and other animal products in pig diets, concluded that it would represent a severe economic impost on the industry and when the risks were assessed, considered it unnecessary.
A total ban on the feeding of animal products (meat and bone meal, blood meal, tallow) would result in a
decrease in profitability of 10% and if the ban also included the cost of compulsory incineration of abattoir
wastes this would extend to 30%.

The recent directive from the EU Commission to reauthorise the use of processed animal proteins of non-ruminant origin in aquaculture diets is welcomed, and hopefully will progress to include monogastric to monogastric approval and ultimately to ruminant to monogastric approval.
2. Public Perception
Less than 2% of the population in western countries is involved directly in agriculture and the understanding
of livestock farming practicalities is limited. Although the various regulatory authorities may permit certain
practices if the retail sector perceives there is some public concern about these, they may well apply their
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own arbitrary restrictions on specific farming practices (e.g. feedstuff employed) to gain some advantage in
the market. Consequently it is important that food industry bodies collaborate to promote education of the
consuming public to dispel unreasonable concerns and give confidence that endorsement by the appropriate
authority is synonymous with food safety.

3. Variability in the composition of rendered products
Variability in rendered products is to some extent inevitable due to the variations in the raw materials processed. Historically this has been further compounded by variable processing technologies and has attracted
due criticism from the feed industry.

The rendering industry has addressed this and those plants processing a consistent mix of ingredients tend
to now produce a more consistent high quality product output. There will continue to be variation in values
between plants but this is of lesser consequence since the advent of NIR technology to monitor this variation
in real time and allow the mill to correct diets to maintain consistent end product specifications. Recent developments in NIR technology not only allow for specific amino acid identification within the protein but also
accurate estimates of digestible amino acids. Hence this inevitable variation is quite manageable and should
not restrict the use or value of rendered products.

4. Biogenic amines
These compounds are a double edged sword – in small doses they are quite stimulating to appetite and gut
development but at higher doses they are toxic. They are formed by the putrefactive breakdown of amino
acids to their respective amines and hence represent the extent of protein degradation prior to processing
of the animal protein substrates. Extensive degradation not only results in potentially toxic compounds but
also erodes the amino acid content of the protein involved. Limiting the development of biogenic amines in
rendered products is therefore a function of prompt processing of the base material or preservation (refrigeration/ acid treatment) prior to rendering. Most rendered products produced in modern facilities have
acceptable biogenic amine content.

Conclusions:

The challenge of feeding the world in the future has many aspects. Fundamental to the success of any approach
is sustainability. A number of alternative approaches to livestock production have emerged including organic,
free-range, and non GMO, which nominate various benefits. However, the tenets of animal welfare, food
safety and environmental responsibility are not the exclusive domain of these approaches but are shared by
all responsible livestock producers. In fact these extreme approaches can create welfare and environmental
complications of their own, not to mention a lowered efficiency of resource use and negative impacts on
food security. We do not need to revert to primitive agriculture to observe these tenets. Although these
alternative approaches all claim sustainability as a part of their mantra it may well not be the case if they
restrict productivity or reduce the efficiency of resource use.
In contrast the recycling of rendered animal protein in livestock diets is a very sustainable option as long as it
is duly managed to avoid any health risks to the livestock or the consuming public. Responsible feed resource
management demands that full value be extracted from animal protein materials and current unnecessary
bans restricting their use be reviewed.
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Abstract
There is no definition of sustainable feed ingredients as such. Nevertheless rendered products have the potential
to be considered ‘sustainable’. Not only when produced in a responsible way but also when the potential
positive effects upstream (i.e. preventing waste from slaughterhouses) and downstream (i.e. rendered products
as feed ingredients for sustainable animal production) in the value chain are taken into account. The process
of making sustainability operational requires a few steps. Principles and criteria need to be established in
multi-stakeholder platforms, methodology needs to be developed and harmonized, and high quality data needs
to be generated and made publically available. Only when complying with these ‘prerequisites’, credible
and trustworthy communication can be started by the rendering industry both towards value chain partners,
consumers and society. Together with the high sustainability potential of rendered products, it will also open
the door for value creation in markets where sustainability has become a priority.

Introduction
The global demand for animal products (meat, eggs, dairy products and fish) is increasing, driven by growing
populations, urbanization and raising incomes. The challenge is to meet this global growing demand in a
sustainable way, taking into account the limited availability of resources and the need to reduce the pressure on
the environment. The contribution of animal feed to the footprint of animal products is significant, both because
of the cultivation, transport and processing of the ingredients, and the effects at the livestock farm. Therefore it
is important to focus on feed ingredients. In this article it is discussed what is meant by “sustainable” in relation
to feed ingredients and what initiatives are currently running in the global feed industry to encourage the use
of sustainable ingredients. Moreover, a special focus is on rendered products, in particular the requirements to
demonstrate that rendered products comply with definitions of sustainable ingredients. Potential advantages
of marketing sustainable rendered products and of using rendered products for sustainable animal production
are given.

Definition of sustainable feed ingredients
The concepts of sustainability and sustainable development are complex and there is no consensus about how
to apply them in practice. One single and comprehensive package of sustainability criteria and indicators
does not exist, because sustainability is determined by (individual) perceptions, backgrounds, interests
and developments of people and their environment. As a result, there is no definition of sustainable feed
ingredients. To deal with this problem and to include opinions of different interest groups in the process of
making sustainability operational, multi-stakeholder platforms, uniting producers, traders, processors and
NGOs have been established to set principles and criteria that production will have to meet in order to be
termed ‘responsible’. In general the criteria are selected according to the economic, societal and ecological
dimensions of sustainability. Economic sustainability uses prosperity as main criterion, meaning that the
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production of feed ingredients has no negative effects on local and regional economy, but rather contributes
to local prosperity, with good distribution of prosperity, income and employment among communities. Social
sustainability refers to the welfare of especially employees and local population: working conditions, human
rights, property and license rights, social conditions, integrity and competition with food, local energy supply,
medicines and building material. Other criteria may include culture and identity, food consumption, food
security and human health. Important aspects of ecological sustainability include greenhouse gas emissions,
biodiversity, eutrophication, acidification, land use changes, depletion of finite natural resources and energy
use. Other criteria can be waste management, use of agro-chemicals, prevention of soil degradation and quality
and quantity of groundwater and surface water (Gosselink et al., 2010).

Lack of harmonized methodology
In recent years many standards have been developed for the assessment of impact categories related with
sustainability. However, applying such standards often results in different outcomes for the same indicators.
Harmonization and preferably standardization of methodology seems to be critical in order to improve the
understanding of the sustainability performance of the animal production chain, from feed ingredient production
to feed use at a livestock farm. In addition, harmonization is necessary to identify mitigation options based
on this improved understanding and to assess their relevance and effectiveness. Moreover, it will increase the
credibility of assessment and communication of the sustainability performance of feed products and therefore
of animal products. For these reasons, it is important that all stakeholders in the animal feed chain join forces
on the harmonization of the methodology.

Global initiatives in the animal feed chain
So far the feed chain stakeholders focused on two types of initiatives. On the one hand the establishment of
multi-stakeholders platforms to set principles and criteria for responsible production and on the other hand
initiatives aiming for harmonization of methodology. The latter includes initiatives focusing on improving data
availability and quality, and quantification of data quality. On a global level, the Round Table on Responsible
Soy Association (RTRS) and the Roundtable on Sustainable Palm Oil (RSPO) have been the most prominent
multi-stakeholder platforms for feed ingredients. Other standards and certification schemes for feed ingredients
were developed by industry or trade associations, often consulting other stakeholders. A successful example
is the International Fishmeal and Fish Oil Organization Global Standard for Responsible Supply (IFFO RS).
With respect to the harmonization of methodology, several industry initiatives are running, either or not in close
cooperation with authorities and NGO’s. Most promising is the present development of the Feed Life Cycle
Assessment (LCA) Guideline (Blonk et al., 2013 draft). This Guideline results from collaboration between
the European Feed Manufacturers’ Federation (FEFAC) and the American Feed Industry Association (AFIA)
on environmental footprinting and started in 2011. It is in line with the requirements defined in international
standards and guidances such as ISO 14044 on LCA and the Product Environmental Footprint Guide from
the European Commission (EC, 2013 draft). It is also closely linked to two initiatives aiming at providing
methodological guidance regarding the environmental performance of food and feed products:
- The EU Food Sustainable Consumption and Production Round Table which published the draft ENVIFOOD
Protocol in November 2012. It specifies requirements for assessing the environmental impacts associated with
food and drink products along their life cycle.
- The FeedPrint project from the Netherlands. Initiated in 2009 by the Dutch Product Board Animal Feed
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(PDV), the FeedPrint initiative developed a set of methodological recommendations as well as a ready-touse tool to assess the greenhouse gas emissions associated with the production and the use of feed and feed
ingredients.
The Feed LCA Guideline is seen as a first step towards a global standard for feed LCA. In that sense it can
also be regarded as a contribution from FEFAC and AFIA to the Livestock Environmental Assessment and
Performance Partnership (LEAP) hosted by the Food and Agriculture Organization of the United Nations
(FAO). Under the umbrella of the International Feed Industry Federation (IFIF), FEFAC and AFIA are
members of LEAP since its launch in 2012. The Feed LCA Guideline is also seen as the major component
of the future Product Category Rules (PCR). The latter is part of the European Commission strategy on
sustainable production. Every sector in the food and feed chain has been invited to make such PCRs. Many
sectors are working on this. Although these PCRs should be made in consultation with relevant stakeholders
to prevent overlaps and to connect sectors (e.g. the feed industry should consult the rendering industry as
supplier), in practice it seems that the one publishing first can set the scene.

Responsible production of rendered products
In contrast to some other feed ingredients mentioned before, neither a round table has been established nor
have publically available sustainability standards been developed yet for and by the rendering industry. As
a consequence, no relevant impact categories have been selected by stakeholders and no ‘official’ specific
calculation rules are available for animal by-products from the rendering industry. However, individual
companies have been working on assessments, usually with a focus on greenhouse gas emissions associated
with the production of rendered products. This focus can also be explained by the high correlation with energy
use. Such assessments are often followed by energy efficiency improvement programs also resulting in a
reduction of greenhouse gas emissions.

Environmental footprint of rendered products
The products from the slaughterhouses and meat processing industry can be classified as fresh meat fractions,
slaughter by-products and offal. Slaughter by-products can be used for processing into food ingredients (e.g.
gelatin), materials (e.g. leather), fuels (e.g. biodiesel) and feed ingredients. In this article the environmental
footprint of industrial slaughter by-products generally used as feed ingredients is presented using FeedPrint
calculations (FeedPrint, 2013), unless indicated differently. This model focuses on carbon footprint and uses
different process flows for fat rendering, fat melting, feather rendering and blood rendering, respectively
(Figure 1) (Zeist, van et al., 2012). It is based on publically available data on mass balances and energy use
for processing of animal by-products (Table 1) (European Commission, 2005; Ten Kate, 2005). It should be
noted that the energy input data is from relatively new facilities. All meat and bone meals are considered as a
single animal meal product from “category 3 rendering” at the current stage. Blood powders are considered
to be represented in general for blood meal (spray dried), and no differentiation takes place for haemoglobin
or plasma powder in the current database. Moreover the upstream emissions of animal husbandry and energy
inputs at the slaughterhouse are not allocated to category 3 slaughter by-products (Vellinga et al, 2012). Neither
included are greenhouse gas emissions related to capital goods, nor other inputs (e.g. chemicals) and outputs
(e.g. wastewater) that are expected to contribute less than one percent to the carbon footprint. Moreover,
greenhouse gas emissions related to the production and use of energy carriers for processes that are specific
to the by-product (mainly drying) are not allocated to the other by-product(s). Greenhouse gas emissions
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related to transport and land use and land use change (LULUC) (deforestation and soil organic carbon loss)
are reported separately from the embedded emissions. The reason is the fact that for transport typical NWEuropean data is used and for LULUC the methodology is still subject to debate. For an overview of typical
carbon footprints of rendered products and vegetable alternatives, see Table 3.

Comparison of environmental footprints of rendered products with alternatives
It should be clear that rendered products have in general a favorable carbon footprint when compared with
alternatives used in animal feed (Table 3). High protein containing products from the fat, feather and blood
rendering, with the exception of blood plasma, irrespective of the animal source, all have a relatively low
carbon footprint. This difference is even more pronounced when compared on a protein basis or when
compared with specialty products derived from the vegetable protein processing (e.g. potato protein). In
addition, also fishmeal has a much higher carbon footprint, largely determined by fuel oil use for wild fishery.
Some rendering plants can even create lower carbon footprints by using part of their animal fats as energy
source. However, it remains questionable whether from the methodology point of view this is an acceptable
way of calculation. Animal fats, including poultry fat, have an even more favorable carbon footprint than their
alternatives, in particular when compared with palm oil.

Rendered products for sustainable animal production
In addition to responsible production of rendered products, feed ingredients from the rendering industry can
also contribute to sustainable animal production. Actually, rendered products have traditionally been used by
the animal feed industry for their high quality nutrients. Only few feed ingredients can compete with the high
density of energy and other valuable and highly digestible nutrients, such as essential amino acids, phosphorous
and micronutrients. This makes rendered products very suitable for specialty feeds, including young animal
feed (e.g. piglet feed) and high density formulations (e.g. broiler feeds). Moreover, it can partly and sometimes
even completely replace fishmeal and fish oil in fish feed. The latter is important as this is considered one of
the major sustainability challenges in aquaculture. The availability of marine products is limited and this may
severely inhibit the growth of the young and successful aquaculture business. These examples also illustrate
that the rendering industry should not only focus on the responsible production of animal by-products, but
also on the application of the products in sustainable animal production systems. From the sustainability
point of view such positive effects downstream the value chain may outweigh the potential negative effects
of animal by-product production. It also invites the industry to develop new innovative products of interest
for sustainable animal production. Animal tissues do contain many bioactive substances which can have
interesting effects on animal health and performance. Last but not least it shouldn’t be forgotten that rendering
prevents a tremendous amount of waste from slaughterhouses and can indirectly protect valuable ecosystems
from deforestation and soil depletion by reducing the need of vegetable alternatives.

Conclusions
The process of making sustainability operational is dynamic and different approaches can be used by the
rendering industry. Multi-stakeholder platforms, such as round tables may have an important role to play in
the determination of principles and criteria and to initiate the process of improving and proving sustainability.
However, in contrast to the present well known round tables for soy and palm, the scope should be broader than
just the responsible production of rendered products. Upstream (i.e. preventing waste from slaughterhouses)
21

and downstream (i.e. rendered products as feed ingredients for sustainable animal production) effects may
even be more relevant due to the ‘positive’ contribution in a broader animal value chain perspective. The latter
implies that it may be better instead of establishing a round table on responsible rendered products, to connect
and join forces with one of the leading initiatives on sustainable animal production. Nevertheless it remains
important that the rendering industry internally harmonizes the methodology of the major impact categories
of relevance for sustainability using and applying international standards. Generating of high quality data and
making such data available is crucial in the process of harmonization and connection with other initiatives.
Only when complying with these ‘prerequisites’, credible and trustworthy communication can be started by
the rendering industry both towards value chain partners, consumers and society. Together with the high
sustainability potential of rendered products, it will also open the door for value creation in markets where
sustainability has become a priority.
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Figure 1: Flow charts of rendered products for LCA analyses.
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Table 1: FeedPrint inputs. Mass balances after rendering 1000 kg of various slaughter by-products (European
Commission; Ten Kate, 2005) and data for allocation purposes (van Zeist, 2012).
Raw material /
Quantity Proteins Mineral
Fat
Water DM
Price
GE
Feed ingredient
(kg)
(%)
(%)
(%)
(%)
(g/kg) ( e u r o / ( M J /
kg)
kg)
Cat.3 slaughter by1000
9
2
14
74
product
Animal meal
150
60
13
12
5
950
0.21
14.6
Animal fat
120
0
0
99
1
990
0.54
36.6
Food grade slaughter
by-products
Greaves
Food grade fat

1000
230
150

60
0

13
0

12
99

5
1

Blood

1000

12

1

0

87

140
40

88
88

5
5

2
2

5
5

1000

28

1

2

69

330

85

2

7

6

Haemoglobin powder
Plasma powder
Feathers
Feather meal

950
990

0.21
0.87

14.6
36.6

950
950

1
4

15.7
15.7

940

-

17.0

Table 2: FeedPrint inputs. Default energy inputs per 1000 kg slaughter by-products (van Zeist, 2012).
Process
Parameter
Min
Max
Unit
Dry rendering
Heat

1400

1600

MJ/tonne

Electricity

126

180

MJ/tonne

Heat

1433

2000

MJ/tonne

Electricity

241

371

MJ/tonne

Heat

800

1000

MJ/tonne

Heat

1600

1750

MJ/tonne

Electricity

360

432

MJ/tonne

Fat melting

Feather meal
Electricity
Blood products
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Table 3: Carbon footprints (CFP) of selected feed ingredients (FeedPrint, 2013, unless indicated differently)
Feed ingredients

Fat rendering
Animal meal
Animal meal (porcine/poultry) (3)

CFP
CFP
embedded
transport (1)
(g CO2-eq /kg) (g CO2-eq /kg)
227

33

CFP
CFP
Total
LULUC (1)
(g CO2-eq /kg) (g CO2-eq /kg)
260
190

-

590

Poultry meal (3)
Bone meal (porcine/poultry/bovine)

227

33

260

Animal fat

584

68

652

Poultry fat (4)

750

Animal fat (porcine/poultry/bovine) (4)

400

Fat melting
Greaves meal (porcine/poultry/bovine)

160

22

182
850

Animal fat (food grade) (4)
Blood rendering
Blood meal (spray dried)
Blood plasma (porcine) (5)

811

68

Blood plasma (bovine) (5)

879
3200

-

2640

-

Haemoglobin powder (porcine) (5)

870

Haemoglobin powder (bovine) (5)

790

Feather rendering
Feather meal (hydrolysed)

153

42

194

-

1047

328

1374
(1100-2300)

-

Marine by-products
Fish meal

(2)

25

Vegetable feed ingredients
Rapeseed meal
Soybean meal
Potato protein

526
395
987

46
180
107

572
575
1094

178
394
223

Palm oil
3715
302
4017
284
Fats/oils vegetable (mixture)
1591
(1) Separate reporting of emission due to transport and land use and land use change (LULUC). The reason is
the fact that for transport typical NW-European data is used and for LULUC the methodology is still subject
to debate.
(2): (…) range of data mentioned in literature.
(3): Source: Ponsioen & Blonk, 2010. This carbon footprint of poultry meal includes fifty percent of the
upstream emissions (based on economic allocation) and some animal fat as energy source.
(4): Source: Ponsioen & Blonk, 2010. This carbon footprint of poultry and mixed fat includes fifty percent of
the upstream emissions (based on economic allocation) and some animal fat as energy source.
(5) Source: Ponsioen & Blonk, 2011. The carbon footprint of haemoglobin and plasma powder includes animal
husbandry (including the feed supply chain, transport, and manure management), the slaughtering process for
the supply of blood, transport of blood (diesel use), general processes (separation and wastewater treatment),
and haemoglobin and plasma powder production (mainly drying).
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Tallow Contribution to Renewable Fuel
Jeffrey Glanz, Neste Oil
Ladies and Gentlemen,
I would like to thank your Executive Officer Mr Dennis King, and the Symposium Chairman Mr Philip
Lambert for the opportunity to speak to you today on the Symposium Subject of Rendering for
Sustainability - Tallow Contribution to Renewable Fuel.
Some of you may remember, or have failed to forget that I last spoke to you at your conference 10
years ago at the Gold Coast, which was my first trip to Australia, and a great opportunity to meet you
for a first time, and also see the Humpback Whales migrating up the coast.
At that time it appeared that - Increasing marketing opportunities for Australian tallow in the then
traditional markets were limited. The Australian Industry must promote its quality advantages, and
probably produced better quality material than the buyers required, yet there remained a need to be
price competitive. All was not as pessimistic as it seemed, and I suggested that
Maybe you are ahead of the game, and despite unfounded rumours about ownership of the vehicle
above the best place for at least some of your tallow was in a exotic Italian sports car. Maybe this
was a little ambitious, as even now you they do not produce a diesel variant. More realistically there
are feasible destination for your tallow, may I suggest the following public transport for your journey
home.
So what has changed over the interim 10 years?
Australian Hospitality - No Australian Beer – No
Scott Amedee – No
Australian and New Zealand Tallow quality – No		
My Job – Yes
As you can see I have moved on – Did I jump? Or was I pushed? – No comment, but suffice to say
I am now at Neste Oil, trying to get tallow my VW Golf.
Neste Oil should be fairly well known to the industry, as we have now been coming ‘Down Under’ for
the last 3-4 years, but that doesn’t stop me subjecting you to a Neste Oil commercial.

Neste Oil business is based on the ability to process high sulphur crude petroleum oils into traffic
fuels, this has made the company a world leader in cleaner traffic fuels, and our stated goal is “To
become a preferred partner for cleaner traffic solutions…”
This applies to customers and suppliers. We have successfully built our renewables business over
the last 4 years and in 2012 sold 1.66 mln mt of our advance NEXBTL Renewable diesel. We are a
Finnish company quoted on the Finnish OMX, with 50.1% of shares held by the Finnish Government,
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listen carefully Finnish not Spanish, Cypriot or Greek.
Our refineries are now all operating at high utilisation levels, and we expect over the next three years
capacity creep to expand this capacity by a factor of 10% – 25%. Neste Oil uses petroleum based
technology to crack fatty acid molecules and rebuild them into diesel molecules, to produce the
cleanest diesel available. The molecule is identical to that of diesel, and once mixed into petroleum
diesel you will never find it,

100% NExBTL Renewable Diesel is being used in diesel engines around the world, and in all climate
conditions, with a CFPP (cloud filter plugging point) down to -34oC, it is especially useful in Finland believe me! It has no shelf life limitation which with the growing trend toward hybrid petrol and diesel
cars is going to be of increasing importance, as motorists refuel at greater intervals. We sponsor
endurance racing teams, and have a joint project with VW and Bosch in Singapore running cars on
100% NExBTL. We have the greatest experience with jet fuel with a CFPP of -57oC, having over
1100 flights in cooperation with Lufthansa, including trans-Atlantic with NExBTL based jet fuel, the
50% blend was imposed on us by IATA
Neste Oil has earned Global recognition for its promotion of sustainability most recently ranking
4th in the Global 100 list, but also 19th on the Dow Jones Sustainability Index, which is quite an
achievement for a petroleum company.
Now we get down to some of the more serious issues.
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Sustainability in Biofuels, is essential, it is the licence to operate, without which you do not exist.
The bio-fuels industry is highly regulated, and this will increase he environmental and commercial
spot-light continues to be focussed on our activities
Despite all the different state, national and regional regulations there are some common themes
1) Environmental – the impact on Green House gas savings (GHG)
2) Social Impacts – providing employment and benefitting local communities, maintaining civil
rights and liberties
3) Political – Security of Supply and reducing reliance on fossil fuels

Our activities reflect these aims under our requirements for Social, Ecological and Economic Policies
as the basis for a Good Governance Model as the Basis for Biofuel Sustainability
Being a European company Neste Oil has followed the requirements of the EU Renewable Energy
Directive (RED), and has continued this with further compliance of the US Renewable Fuel Standard
(RFS2), and the additional requirements in California. Further regulations regarding Waste and
Residues, and the difficult issue of Indirect Land Use Change (ILUC), will be tackled when necessary.
Again, there are some fundamental background issues that are common within these regulations,
1)
Land Use Change, for the EU RED the cut-off date is it is 1st January 2008 for palm oil
planting, for the US RFS2 it is 19th December 2007 for all agricultural planting – I make no comment on the significance of these 12 days.
2)
Traceability to the relevant stage of the supply chain is also a requirement, and a basic
requirement underlying all of Neste Oils supply activities. For palm oil, the date of the establishment of the plantation, for PFAD the requirement moves forward to the producing refinery for some
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legislation.
For Rendered Animal material traceability is from the rendering plant. The recently introduced ISCC
provision is that the supply chain should be audited: at the time of writing this may be sufficient for
only a sample of the supply lanes for material be sent to Singapore for refining and then onward to
EU destinations. For other destinations including the U.S.A. this is not required, partly as your U.S.
counterparts have difficulty reading anything not emanating from Washington
Green House Gas Savings (GHG) is also fundamental to renewable Energy classifications, against
the emissions of fossil diesel , there remains significant on-going discussion (it’s the nicest way to
describe it) as to what are the correct calculations, from which point in time should the calculations
be made, - surely there is no political bias to some of the findings?
The work the Australian Renderers Association has done in establishing the benchmark for your
industry will continue to promote your role in the bio-energy sector, and is opening new markets for
your products in our products, a further illustration that we are in the same business
Sustainability Verification should be possible via the wider acceptable Certification systems, within
the EU RED, these must be approved by the commission, however if this extends the demand for
separate auditing then this is not welcomed by us as an industry. This however is not the end of
the story as the customer has the final word. As an example palm oil has been accepted by the EU
Commission and the Swedish legislator, however due to potential consumer backlash, Swedish oil
companies will not accept palm oil as a feedstock, or even under mass balance calculations
We shall come back to customers in a few minutes
If we look at the theme of this conference - Rendering for Sustainability, Tallow Contribution to
Renewable Fuel, is ANZ Tallow Sustainable? – Of course it is? With that settled we can go over to
the pub! But on a more serious note, if the rendering industry did not process the residual products
of the Meat industry, you would have to pay someone to destroy or more likely bury the material
Waste, Residue or By-Product?
We call it, how it is classified in the various legislations, sorry but if legislation calls your material
waste, then we have no option but to comply.
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Our current feedstock strategy, encompasses the latest thinking regarding Environmental, Social
and Economic aspects of Sustainability, this is sure to change with the ever changing nature of the
bio-fuel environment,
The corner stones will remain
1)
Compliance with sustainability legislation, but also national and international law on labour,
human rights and social and economic improvements for the individual.
2)
we respect and require our suppliers to land right issues, limitations on child labour, which
is receiving much publicity in our and other business areas
3)
GHG savings calculations, which illustrate the importance of Rendered material to the
bio-fuel sector

Our technology enables us to use a wide range of vegetable and animal feedstocks – our quality
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parameters are tight and different from those of other industries, concentrating on impurities in the
fat rather than the physical properties of the fat itself, thus we are very sensitive to Nitrogen, Metals
and Phosphorus levels. Our aim is to continually work away from the food vs. food debate, utilising
further qualities of rendered materials, and additional ‘wastes and residues from various processing
activities. We have made significant progress with palm waste streams such as PFAD, Sludge and
Spent Bleaching Earth Oil, which has enabled us to increase our volumes of this classification of
feedstock
However despite the legislation, at the end of the day, our business is dependent on one thing and
this is basically the same as when I was with the other ‘mob’
We can only sell what the customer wants to buy…Standing in front of you now, I can say from a
secure position that, The customer is always right…Regardless of how irrational they may be.
Our Approach with suppliers is that of 100% communication – as stated earlier we are in the same
business, to make rendered tallow disappear. We are part of an extensive list of stakeholders that
are involved in the feedstock base for bio-fuel, the more understand our business the better it is for
all. We all need to understand the issues regarding sustainability issues. We have professionals
engaged in extensive dialogue with
1) Legislators in the main bio-fuel markets
2) NGO’s and activists
3) Sustainability organisations

In all cases we work carefully to promote sustainable feedstocks.
So where does this leave Australian and New Zealand Origin Animal products? At the present time
it is not possible to import Australian and New Zealand Tallow directly into the EU. Step back ten
years and this is a legacy of the BSE situation. This is not so much a health issue, but getting the
alignment of the required veterinary certifications between the various government organisations.
We can utilise Australian and new Zealand tallow in the EU via our refinery in Singapore, however
to do this we require ISCC certification, at the time of writing the format of the auditing process is
unclear. Note it is their documentation that uses the classification ‘waste or residues’
Via our Singapore refinery we can also access the US market, which requires compliance
with the US Renewable Fuel Standard, which your product has no problem in meeting.
So this leads us back to almost where we started. What can we sell and where?
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Once again - we can only sell what the customer wants to buy…
We sell in all the major bio-energy regions of the world…
We sell a renewable diesel that can be made from most oil & fats based feedstocks…
Priced flat against FAME, RME, Gas Oil, Heating Oil

The markets vary in price and regulation, dominated by mandates tax credits, blender’s credits,
legislation sets the environment in which we sell, and sometimes the politicians can get it wrong. The
current situation in the U.S. is a case in point. Mandates were set on the basis of absolute volumes
of fuel, and did not take into account reduced demand as Generation X prefers, iPhones and X
Boxes to Chevies and Mustangs. This generation is driving 50% less than ‘my’ generation. Thus the
mandate for ethanol is greater than the potential sales for E10 petrol – higher levels of ethanol may
invalidate manufacturer’s warranties, thus we hit the so called “blend wall”. The mandate has to be
filled another way and we have seen the ‘spread between D4 and D6 RINS narrow from 65cents/
gallon to as close as 6 cents/gallon.
So what we will pay for Australian and New Zealand Tallow? We sell in the market that provides us
with the best margin against each feedstock we can use.
We can sell tallow based NExBTL in Denmark, Sweden
In the US, Tallow can generate D4 RINs
But cPO, can generate D6 RINs
But PFAD, can generate D6 and ‘RIN-less’ sales
Look at the relative prices….
When you have worked out feedstock in which market generates the best margin contact me
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Jeffrey.Glanz@Nesteoil.com
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Market Outlook Session
Chair: George Schinard, ARA Director
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Opportunities in Aquaculture Feeds
James Rose, Skretting Australia
Introduction
According to the FAO, harvesting of wild fish has met its natural constraints and 70% of the world’s oceans
are over exploited. Whilst aquaculture is one of the fastest growing food production industries, if we
are to continue to increase supply of seafood, both to feed the world’s growing population and to meet
growing consumer preference for seafood, then we need to find ways of increasing the rate of expansion of
aquaculture production. Total world fishery for human consumption is in the order of 117 million tonnes and
aquaculture produces 55 million tons or 45% of world fishery output. Fish farming holds enormous promise.
In the past we have had green revolutions where we saw a rapid increase in agriculture production (arguably
we need another). The blue revolution of aquaculture that is underway right now, will deliver a future global
industry of enormous scale.
In this paper I have set out a background to Skretting’s strategy to support this growth and opportunities for
increased use of high quality processed animal product raw materials.
Growth potential
Skretting is one of the world’s largest aquaculture feed producers and has set ambitious growth plans to
support the expansion of fish and shrimp farming.
Future growth of the aquaculture industry has been translated into feed requirements by Skretting. Over
the next 5 years it is expected that total feed requirements will have a growth rate of 6.5% per annum with
salmonid production continuing to grow at 5%, shrimp at 5%, high-value white fish at 3% and lower-value
white fish at 10%. Today this means that there is a global aquaculture feed market of nearly 19 million tonnes.
Whilst there is a large global market, it is in Asia where really significant growth in feed requirements is being
generated. Here shrimp makes up 3.6 million tonnes (~90% of global total), high-value white fish 2.4 million
tonnes (~75%) and lower value white fish 7.5 million tons (~85%). In total Asia represents 13.5 million (~72%)
of the global 18.6 million tonnes feed required annually.
For the purposes of this analysis high value white fish are species such as king fish, snapper, Asian sea bass/
barramundi whilst lower value white fish encompasses species such as pangasius and tilapia. Carp aquaculture
is excluded from this analysis.
Skretting
In 2010 Skretting had approximately 1.3 million tonnes of feed sales. Sales for salmonid species made up
72% of this and non-salmonid 28%. Skretting has an ambition of doubling its feed sales by 2016, targeting 2.7
million tonnes. This will be achieved through organic growth in existing markets, increasing activity in new
markets through acquisition and through developing new products. By 2016 Skretting aims to have 45% of
its sales into the non-salmonid market. Key markets for expansion are Latin America, China, South East Asia
and Africa.
The Skretting brand is underpinned by 3 key pillars. The first is the SEA program. SEA stands for sustainable
economic aquafeed and it is Skretting’s sustainability program that will guide us to create a sustainable base
for our feed into the future. A key element is the development of the capacity to have flexible use of raw
materials – the freedom to formulate. We have also committed to “getting our own housing in order” through
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increasing operational efficiency and reducing energy use and greenhouse gas emissions. Working closely
with our suppliers to develop improved raw materials and encourage increased efficiency and sustainability
is also an important part of the SEA program.
The second brand pillar is Nutrace, our comprehensive feed-to-food safety program. All Skretting plants are
required to maintain very high compliance to this standard. Nutrace has 4 key elements: global ingredient
assessment and management standards, monitoring programs, certified quality and track and trace.
The third pillar is our commitment to innovation and research and development.
In recent years there have been some very significant breakthroughs that have allowed Skretting to
significantly reduce the use of fish meal. This has not only reduced dependency on a scarce raw material but
has increased our freedom to formulate using other raw materials. Skretting also has made significant gains
in products that support fish health in areas such as gut health and immune system support.
In order to drive cost of production down we need to be able to reduce dependency on high cost, scarce raw
materials, and improve fish performance and survival to harvest. Increasingly we are seeing the development
of feeds that are tailored to every life stage, for every species and to specific growing conditions.
A key driver behind our innovation has been the Skretting Aquaculture Research Centre (ARC). This centre
has been undertaking research for 24 years and is staffed by over 60 people from 20 nationalities. There are
specialists in fish nutrition, health and feed technology and we collaborate with over 40 research institutions
worldwide. Close links with each of the Skretting operating companies ensures that there is continuous
feedback from the market into the ARC and rapid dissemination of new innovation and ideas from the ARC
to our customers.
From marine dependency to formulation flexibility
In the last 10 years the rapid growth of the aquaculture industry has seen an increase in consumption of
fish meal from 33% to over 73% of available supply going to this industry sector. There is a finite, potentially
decreasing supply of fish meal and an increasing global demand (principally driven by growth in the
aquaculture industry).
Similarly for fish oil, we see that today aquaculture consumes the vast majority of global fish oil. In the past
fish oil was used for edible, hardening, technical uses. Once it was even burnt in boilers. Today it is really only
aquaculture and the omega 3 pharmaceutical/supplements industry that uses fish oil. There is no doubt that
it is the limiting raw material for aquaculture. A key focus of ARC research is to better understand how a fish
uses and deposits omega 3 oils and how we might use alternate sources of omega 3.
In the 1990’s it was common to see fish feed formulated with 70% fish meal. As extruded feed technology
increased and nutrition improved we saw a reduction to around 45% by 2002. Further research saw this
reduce to 17% by 2009, 11% by 2010 and backed by technology such as Skretting’s Microbalance, it has been
possible to reduce this down as low as 5% in commercial salmon diets. Similar gains are being made in other
species and it is the focus of much research. Reduction in fish meal has meant that today the aquaculture
sector can be a net fish protein producer. This means that more fish protein is produced than is consumed
through the use of rendered fish meals. This is a very significant breakthrough and sustainability milestone
for the industry.
Being able to reduce fish meal has opened up many opportunities for other processed animal ingredients.
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Today it is not uncommon to see diets with up to 50% processed animal protein inclusion. Poultry products,
blood meal and meat meal have been vital raw materials for reducing fish meal dependency. As we move to
more refined and potentially higher energy fish feeds there is a need for improved quality in these processed
animal proteins as they will be competing directly against plant protein concentrates such as wheat gluten
and soya protein concentrates. Lower nutrient dense plant proteins such as extracted soy are cheaper protein
raw materials that will have a strong place in low energy feeds. However plant materials can often have anti
nutritional factors that are not in processed animal materials.
The market for processed animal product is huge. Based on the assessment of the feed requirement for the
Asia market, the entire output of the Australian rendering industry could be consumed with a 5% formulation
inclusion.
High performance feeds require high quality raw materials
Consistency of raw material and knowledge of its nutritional value are key factors for the manufacture of fish
feed. Skretting undertakes regular analysis of the digestibility of various raw materials in order to develop
nutritional standards and limits for each ingredient and to identify best material sources.
Whilst rendered raw materials do not have the anti-nutritional factors we can see in plant materials, they
do tend to have higher digestibility variability. For example, in poultry meals it is not uncommon to see
digestibility varying by 15% total digestibility between suppliers and even between one delivery and another.
Recent extensive evaluation of blood meals highlights extreme variation of as much as 50% digestibility for
the same product. Different processing technologies partly explain this difference but there have also been
instances of large variation within the same technology in some instances. Clearly this is an area that needs
to be worked on through better processing methods and greater process control.
High variability means that product can only be valued at its lowest common denominator.
Another area of high variability can be in fat levels. Variances of greater than 50% of specification can be
found.
In high performance aquaculture feeds, extruders are the main means of producing feed pellets. In the
extrusion process, proteins and starches are subject to thermal and mechanical energy in the presence of
water. As the feed exits the extruder the feed expands ideally creating a spongelike structure within the
extruded pellet. Erratic levels of oils and fats in the pellet inhibit the formation of the protein/starch matrix
resulting in inconsistent pore structure, size and pellet strength. To assist with the management of this,
technical ingredients (that is, materials not required for nutritional purposes) are added or rendered raw
materials are limited. All this adds cost.
Pellet structure is critical In extruded feed. It is important to have pellets that are durable, that have sufficient
space for the subsequent addition of oil, and that have fine pore structure so that the oil does not run out
of the pellet. High energy feeds can have as much as 40% oil content and the higher the oil the more critical
consistent structure becomes.
Industrialised aquaculture places very heavy demands on feed durability. Feeds can be transferred between
silos, blown in and out of ships and delivered to fish pens through pneumatic systems where it is not
uncommon for a pellet to travel over 1 kilometre along a plastic pipe before it reaches the pen. At each step,
particularly the latter, the pellets are being subjected to high physical stresses.
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Even in the shrimp industry where pressed pellets are still commonly used, and it is arguably less industrialised
than the salmon industry, there is a rapid change underway. There is no question that they will require the
same standards and high performance in the near future.
Today, the variability in processed animal proteins is placing limits on their use and it is a key issue for the
industry to address.
Positioning opportunities and challenges
There are a multitude of factors to take into consideration when developing fish feeds including sustainability,
food safety, human health, fish health, feed performance, nutritional need and raw material costs/availability.
Each factor must be correctly weighted and none ignored.
With the use of processed animal protein, there is probably another factor that needs to be distinguished
from sustainability and healthy food, and that is consumer acceptance.
In the minds of some retailers and consumers the use of processed animal proteins as feed ingredients to
produce healthy seafood can seem confusing, contradictory or even confronting. This is an issue on which
the aquaculture producers, the feed industry and our suppliers need to work together to address.
As an example, several years ago the use of feather meal in salmon feed in NZ was raised as a problem and
this made it into mainstream media. It took several weeks, multiple media interviews and the intervention of
public health specialists to settle the issue down. Whilst this was an acceptable outcome in the end, every
event only sows seeds of doubt in the minds of consumers.
There are some who believe we are better not to engage in discussion and debate, however I very much
disagree with this and believe we need to be on the front foot. We have absolutely nothing to hide and
everything to gain.
To support our industry it is vital that there is clear industry and consumer information readily available.
We are already seeing technologies where consumers can scan a product in the supermarket and find out
how, when and where it was grown. For aquaculture it also seems that what the fish is fed is also of keen
interest. This means that we must be on the front foot and very well prepared. We must use the language of
our consumers, not the technical language of our industry. We must have clear and consistent messages. The
information must be current. Information must be quick and easy to access. We need to promote the good
story and be exceptionally fast in responding to any negative issues.
The rendering industry also needs to consider its positioning and that of its products. This should be done
from the paradigm of the end consumer. Should the industry call itself rendering or should it call itself animal
processing product? Which has a better image in the mind of consumers? Should we sell poultry fat or should
it be poultry oil? Should we sell meat and bone meal or meat meal? What is mixed meat and bone meal?
(Isn’t it a fertiliser I put on my garden?)
I fully support the recycling of cooking oils and fats, however in my view, recycled cooking fat creates a serious
image issue for the rendering industry. It really concerns me that it is talked about in the same context as
rendered products derived from human food chain by-products that are used to produce healthy seafood.
Recycled oils should never be used in aquaculture feeds. Recycled cooking oils should go to biodiesel and
should be segregated by a very large, deep and wide moat from any aquaculture raw material.
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In conclusion
Aquaculture has enormous growth potential, in particular in the Asian region. We will see the industrialisation
of aquaculture as world food demand increases and industry technology evolves. Efficient industrialisation
needs reduced variance if it is to provide consistency, efficiency and best value.
Processed animal products have been vital raw materials for reducing fish meal dependence and there
is great potential for them to become a main stream product in the Australia/Asia aquaculture market.
However there is a need for further product development to reduce variation, value-add and continue to
develop industry language to the consumer market if processed animal products are to become long term
mainstream ingredients.
Skretting has a strategy of significant growth in the world’s largest and fastest aquaculture region. We are
seeking partners to support that development and look forward to continuing the great steps forward in the
use of processed animal products that we have already achieved.
Together we can feed the future.

AUSPAC INGREDIENTS Pty.Ltd
Unit 1, 84-92 Barnes Street Tamworth NSW 2340

Tel +61 2 6762 7708
Fax +61 2 6762 7709
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Sponsor Presentation
Energy Saving in Rendering Plants through Flash Steam
Recovery.
Craig McKnight , Spirax Sarco, State Manager NSW

Customised Unit to supply multiple
boilers with up to 45000 kg/hr flow
rate.

Standard FREME – Flash Recovery
System on skid
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Typical Flash Plume that is lost to
atmosphere from a feed tank when no
flash recovery exists.

The same feed tank vent – after a Flash
Recovery Unit is fitted.
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Recovering Flash Steam Generates Energy Savings, Reduces Carbon Emissions and Saves
Money.
When is Flash Steam formed?

Most rendering plants have batch and /or continuous cookers that operate between 6 and 9 Bar. Once the
steam has given up all its latent heat of evaporation, ‘ steam energy’ in the cooker , it condenses back to
condensate. The condensate is at the same temperature as the steam and still contains a lot of energy
when it is discharged through the steam traps. It is at this point the condensate starts to ‘flash’ back to low
pressure steam , in a condensate return system that is at a much lower pressure than the process . This flash
steam returns to the boiler house and a lot of it is discharged out the feed tank vent and lost.
When your rendering cookers are running normally a lot of excess energy goes unused – in the form of flash
steam.

What can we do with it?

Ideally you want to harness all this extra energy that is being produced as a bi-product of the process.
There are various methods to harness this energy and places to use it , including heating process hot water.
However,the most effective and elegant solution we have found is to pre-heat the boiler feed water after the
pumps .
In this application the supply and demand are virtually always ‘in sync’.
Typically this can raise the boiler feed temperature to over 120C, before going in to the boiler or an economiser.

How can we do it?

A packaged Flash Recovery System (FREME) can be easily retro fitted into existing systems. The whole system
can be installed with the existing system running, with the exception of 2 cut-ins . We can install it so that the
whole unit can be isolated , and the plant still runs normally.
The flash system is skid mounted with all equipment including control panel integrated into the design.
We manufacture standard units which have a 7500 kg and 15000 kg per hour capacity however we can
customise for any size of boiler(s) or load. Our biggest unit currently in operation can handle up to 45000kg/h
of feedwater flow. This system which is fed from cookers running at about 6 Bar is increasing the boiler
feedwater by about 30C ( now 125C).
One single FREME system can accommodate the flash steam formed by multiple cookers or dryers, even
when they are running at slightly different pressures.
We can supply the FREME package or project manage the whole install.

What’s in it for me?

Fuel savings between 5-10% are typical however we have fitted systems where savings up to 13% have been
enjoyed. For every 6C you increase your boiler feed water a 1% fuel saving is enjoyed.
Payback periods are usually 9-12 months
Grant money has been available for Flash Recovery Installations through AusIndustry. We can assist with
energy saving data and calculations.
FREME systems also save water and chemicals (from reduced flash steam loss).
They have a visual environmental impact – reduces unsightly plumes which are often emitted from the feed
tank
In our experience the FREME systems also tend to make the boilers run more smoothly and efficiently as they
have to do less work and are able to respond more quickly to fluctuating loads.
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Marketing Food Safety in the Feed Industry
Paul Ryan, Ridley Agriproducts
All parties involved in the food chain have a responsibility to deliver food safety. The feed manufacturer
cannot fully address this responsibility in isolation. It requires the building of mutually beneficial partnerships
with customers and reliable suppliers who are essential to ensuring food safety and traceability.
Background
Increased production, availability and distribution of feed ingredients and mixed feed, and the marketing
and availability of fish, meat, milk, and eggs derived from animals that consume these feeds has been a
major factor in the expansion of a globalized food supply. Intensive large-scale production has delivered low
cost foods and as a consequence serious food safety incidents, which over the past 20 years have generated
extensive media and public interest. Well-informed consumers are quick to react and the mention of ‘mad
cow’ disease, Salmonella, melamine and dioxin reinforces negative consumer perceptions of a food. The
spotlight can be intense and in some cases ruinous for a food or food sector.
Animal feeds and their ingredients produced and used in Australia have a good safety record. However,
potential human and animal health problems remain hidden as attention is currently focused on known
food safety issues. For example in 2007 imported feed ingredients contaminated with melamine and related
compounds were used in pet food that affected dogs and cats in the US. The incident received global media
coverage and added to an already negative public focus and suspicion of pet foods. More recently animal
feeds contaminated with Salmonella have been implicated in food safety incidents in the US. The increase in
the sale of small animal feeds via food retail outlets has placed greater emphasis on the control of Salmonella
in feeds. The FDA has since regulated that small animal feeds be free of salmonella contamination. In response
retailers now insist small animal feed manufacturers implement safety management systems equivalent to
those implemented by food manufacturers.
In order to market its ability to supply safe feed and in turn food safety, the feed manufacturer needs firstly
to implement a robust and reliable feed safety system that includes:
•

Ingredients and approved suppliers

•

GMP for feed production, storage and distribution

•

HACCP

•

Regulation and links to recognised certification programs

•

Marketing food safety

Ingredients and the Approval Process
A feed hazard is defined as a biological, chemical, radiological, or physical agent in feed with the potential to
cause illness or injury to animals or humans*. The presence of certain agents in feed does not always pose a
risk to animal or human health. It is when inadequate controls cause change in these same agents that they
become a greater risk to animal or human health.
The primary purpose of feed is to provide nutrients. In addition, other ingredient and additives are incorporated
into feed to add color, ensure stability for nutrients, provide flavor, and to prevent mold growth. Drugs may
also be incorporated into feed to prevent or treat disease and improve animal productivity.
Animal protein meal (APM) provides an important source of protein in monogastric and aquatic feeds. In
order to get the best out of APM a feed manufacturer will support suppliers that provide APM that meets
nutrient specifications and is free of physical, chemical and biological contaminants.
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The feed manufacturer prepares ingredient specifications and conducts ingredient risk analyses to rank
suppliers and ingredients based on the risks they pose. For example APM is considered a high-risk ingredient
because of its potential to carry a Salmonella contaminant and contain physical and chemical contaminants
that can affect feed pellet quality and the digestibility of poultry and fish feeds. Supplier risk management
provides a necessary means of managing hazards inherent in an ingredient and its manufacture, storage and
distribution.
Good Manufacturing Practices for the Production, Storage, and Distribution of Feed
Feed contamination can result from exposure of feed ingredients and formulated feed to environmental,
agricultural, industrial or other sources of hazards at any stage of feed manufacture, storage and supply. The
likelihood of a feed hazard reaching levels that lead to safety concerns depends on a multitude of factors.
For example, mycotoxin at levels below 0.1 parts per billion (ppb) in grains are not likely to cause an adverse
health consequence for animals. However, if storage conditions are not properly controlled aflatoxin levels
can rise above 20 ppb, and feed for lactating dairy cows can cause a much greater risk to health for people
consuming milk products from these animals.
Feeds can be deliberately adulterated to cause serious adverse animal and human health concerns and
economic loss. The use of appropriate good manufacturing practice during the manufacture, packaging,
storage, and distribution of feed ingredients and manufactured feed is fundamental to ensuring feed safety
and quality.
HACCP
A feed manufacturers quality assurance system based on GMP is limited in its ability to prevent unforeseen
contaminations of feed, as it is reactive in nature. Modern feed manufacturers now enhance their GMP
based systems by applying the HACCP method from ingredient selection and intake to delivery of finished
feed. HACCP provides:
•

A pro-active preventative approach in the entire production chain for feed materials with hazard
analysis at supply chain level and HACCP at the manufacturing level;

•

Downstream extension of the quality assurance system to the suppliers of feed ingredients; and

•

The development of an early warning system for incidental unacceptable contamination incidents

Regulation and links to recognised certification programs
The primary purpose of regulation is to determine the degree of compliance with the regulations applied to
a feed manufacturer and a manufactured feed. Feed manufacturers in Australia are essentially self-regulated
and surveillance inspections are limited to compliance with RAM regulations and the use, handling and
storage of S4 medications.
FeedSafe® was developed by SFMCA as the quality assurance accreditation program for the Australian stock
feed industry. The central aspect of FeedSafe® is a Code of Good Manufacturing Practice (GMP), which has
been developed in conjunction with the Chief Veterinary Officers within each State. The final document has
Primary Industries Ministerial Council endorsement.
FeedSafe® requires feed manufacturers implement controls for high risk ingredient suppliers, meet minimum
standards in relation to mill operations and undergo and pass annual site audits by independent third party
auditors.
Marketing food safety
A feed manufacturer has a number of options when considering marketing food safety. The manufacturer
can choose to market their program indirectly by aligning with the industry marketing effort. The SFMCA
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markets its FeedSafe® program via it’s website, by promoting the standard in its publications and by providing
marketing tools for SFMCA members.
Feed manufacturers can also choose to implement internationally recognised standards such as ISO 22000,
FAMI or GlobalGap. These standards are endorsed by the Global Food Safety Initiative, which was established
to benchmark food and feed industry standards to minimum requirements developed by the retail and
manufacturing sectors. Global, European, Australian and US based feed manufacturers implement these
standards to demonstrate food safety compliance to influential retail customers who increasingly demand
food safety assurance along the entire food supply.
Finally the feed manufacturer may choose to brand it’s own food safety management program and market
it’s own brand to customers. Large feed manufacturers such as The Netherlands based NUTRECO and US
based Cargill organisation have adopted this approach with success.
Summary
The implementation of a robust and transparent delivery system supported by clear and concise communication
of ‘the message’ is the key to marketing food safety in the feed industry. The Ingredient supplier has a major
influence on the ability of the feed manufacturer to deliver feed and food safety. Collaboration with ingredient
suppliers is essential for mutual sustainability and long-term success.

Stord Process AS
www.stord-as.com
Process Equipment and Services
Australasia:
Bangma Marketing Services Ltd
Ph.: +64 9 414 4389
Fax: +64 9 414 4593
E-mail: maarten@bangma.co.nz

Overseas:
Stord Process AS
Liamyrane 6 – 5132 Nyborg
Bergen - Norway
E-mail: harald@stord-as.com
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One way of
Energy Savings in Rendering Plants
By

Short presentation of products and systems

Harald Nesse, M.D of
Stord Process AS, Norway

ARA 2013

Industries:
Sales and deliveries to more than 40 countries

Rendering
Fish meal
Distilleries and Breweries
Others

“Nice raw materials”

47

1

1/07/2013

Stord Fish meal plant onboard

Stord Fish meal plant onboard

Machinery and parts
New and refurbished equipment
Driers and cookers

Waste Heat Evaporators and other energy savings and recovery systems.

Hot Air Driers

Condensers.

Compact / Package Plants

Heat Exchangers

Twin Screw Presses.

Preheaters and coagulators.

Preheaters and coagulators.

Pumps and conveying systems

Spare parts.
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STORD Twin Screw Presses
Robust carbon steel and stainless steel execution.
Volume ratio and power will vary depending of application.
Slow rotating screws – low maintenance.

Sizes

Typical input capacity

Kw

TP – 24 – 2

1,5 ‐ 2,0 tph

11,0

BS – 35F/K

6,0 – 7,0 tph

22.0

BS – 41F/K and MS – 41F/K

10 – 12 tph

37,0

BS – 49F/K and MS – 41F/K

18 – 20 tph

55,0

BS – 56F/K and MS – 49 F/K

24 – 26 tph

75,0

MS – 64F/K

35 – 40 tph

90,0

RS – 64F/K

40 – 50 tph

110,0

Press MS – 49F/K

………………………………………………………………………

Press‐gears for big gearbox

Discharge of stainless steel press

Stord Disc Driers and Cookers

Drier 520m2

New or refurbished – stainless steel or carbon steel.
Range from 30 – 520 m2 of heating surface.
Proven original design.
Improved agitation and throughput
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Drier/Cooker 300m2
Replacement rotor for cooker

General Description:
Cold raw material is pumped through a Tube Preheater which also can be designed
for two lines using the same heat source if desired.
The unit is made in stainless steel.
“ Waste heat” from a Waste Heat Evaporator after normal utilization can be used as
heating medium for the Tube Preheater.
Depending on number of stages, the temperature of such vapours will be appr. 80°C.
In a balanced system this heat will be sufficient to preheat wet raw material up
to appr. 50°C. This temperature rise represents close to 50% of the total cooking /
preheating requirement.
In a system as shown on the Flow Diagram, the preheater addition will reduce your
total energy consumption by appr. 20% or better.
Payback on the system with todays energy prices will be appr. 12 months only.
This estimate is based on an annual raw material throughput of 80 – 90.000 tons
per year and 5000 running hours. (18.000kgs/hr)
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“ Waste heat” from a Waste Heat Evaporator after normal
utilization can be used as heating medium for the Tube
Preheater.
Depending on number of stages, the temperature of such
vapours will be appr. 80°C.

Cold raw material is pumped through a Tube Preheater which
also can be designed for two lines using the same heat source if
desired.
The unit is made in stainless steel.

In a balanced system this heat will be sufficient to preheat
wet raw material up to appr. 50°C.
This temperature rise represents close to 50% of the total
cooking /preheating requirement.

In a system as shown on the Flow Diagram, the preheater
addition will reduce your total energy consumption by appr.
20% or better.

Tube preheater TP‐100
Payback on the system with todays energy prices will be appr. 12
months only.
This estimate is based on an annual raw material throughput of 80 –
90.000 tons per year and 5000 running hours. (18.000kgs/hr)
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WHE 8‐2
Tube preheater TP‐100

Condensers at production facilities

WHE units at production facilities

Stord Process AS
www.stord‐as.com
Process Equipment and Services
Highest creditworthiness
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International Session Part 1
Chair: Tim Juzefowicz, ARA Vice President
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Rendered Products
Worldwide
David J. Kaluzny, II
President, World Renderers Organization
ARA Symposium
Melbourne, Australia
July 25, 2013

The Future Looks Bright
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The WRO is…
Represents Rendering Interests Worldwide
Focus on Education & Exchange of Ideas
Deals with OIE, WTO, IFIF, Codex, etc.
Membership of over 35 Countries
Includes all EU Countries

Review & Definition of Rendered
Products
Safety of Rendered Product as a Feed
Ingredient
Quantification of Rendered Product
Worldwide
Valuation as a Feed Ingredient
Summarization
Q&A
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Rendered Fats & Oils
•
•
•
•
•
•
•

Edible Tallow
Edible Lard
Tallow, Bleachable Fancy Tallow (BFT)
Choice White Grease (CWG)
Poultry Fat (PF)
Yellow Grease (YG) (UCO)
Brown Grease

• Listed in order of highest quality and price to lowest.

Protein Meals
•
•
•
•
•
•
•

50% Meat & Bone Meal
Porcine Meal
Poultry By‐Product Meal – Feed Grade
Poultry By‐Product Meal – Pet Food Grade
Feather Meal
Blood Meal
Fish Meal
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Current Markets
Tallow:
White Grease:
Meat & Bone Meal:
Blood Meal:

$43.50/ cwt.
$43.50/ cwt.
$465‐500/ ton
$1000‐1075/ ton

Ranges in values account for bovine vs. porcine product.

Historical Perspective
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Historical Perspective

Average annual prices of select rendered products,
2007‐2012 ($/metric ton)
Product (Location)

2007

2008

2009

2010

2011

2012

Fats

% Change
11/12

Beef tallow, packer (Chicago)

$614

$753

$553

$737

$1,095

$963

‐1

Choice white grease (Missouri River)

$527

$729

$511

$657

$1,020

$926

‐9

Yellow grease (Missouri River)

$475

$604

$448

$577

$932

$788

‐15

Poultry fat (Mid‐south)

$512

$709

$510

$628

$992

$864

‐13

Edible tallow (Chicago)

$678

$840

$608

$775

$1,176

$1,068

‐9

Edible tallow (Gulf)

$727

$751

$606

$787

$1,180

$1,034

‐12

Lard (Chicago)

$721

$445

$631

$849

$1,093

$1,279

17

Meat and bone meal, ruminant

$249

$361

$368

$330

$375

$429

14

Meat and bone meal, porcine

$262

$385

$400

$351

$419

$501

20

Blood meal, ruminant (Missouri River) $648

$815

$752

$742

$861

$1,018

18

Blood meal, porcine (Midwest)

$740

$985

$884

$850

$950

$1,101

16

Poultry by‐product meal (57% protein) $340

$486

$460

$406

$475

$539

13

Poultry by‐product meal (67% protein) $539

$678

$690

$673

$721

$834

16

Feather meal (Mid‐south)
$327
•
Source: The Jacobson, Ryan Standard

$483

$539

$490

$513

$649

27

Protein Meals
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Animal Protein Meal

Animal Fat Production
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Source: USDA Oilseeds, World Markets and Trade, October, 2011

Global Exporters of Processed Animal Protein Meals
2007‐2012 (metric tons)
2007
2008
EU27
230,960
341,032
U.S.
383,524
405,132
Australia
273,894
259,903
New Zealand 146,266
152,119
Brazil
85,193
81,694
Canada
42,449
25,709
Uruguay
57,107
52,081
Norway
17,289
12,673
Paraguay
9,000
17,704
Argentina
73,366
73,605
TOTAL
1,319,048 1,421,652

2009
522,082
477,342
249,856
132,326
31,210
25,964
61,746
14,031
18,906
98,392
1,631,855

2010
663,873
566,771
261,152
138,568
59,671
44,455
50,575
21,538
27,669
26,752
1,861,024

2011
2012
812,444
876,971
599,712
538,641
253,161
292,363
133,211
135,447
60,764
124,079
49,478
59,648
48,090
47,719
20,885
19,327
16,236
23,377
5,940
10,924
1,999,921 2,128,496

Source: Global Trade Atlas
Less Intra EU Trade
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Global Importers of Processed Animal Protein Meals 2007‐2012 (metric tons)
2007

2008

2009

2010

2011

2012

Indonesia

399,440

387,098

440,647

482,009

568,072

488,991

Thailand

145,616

169,053

196,995

246,893

319,485

351,305

Vietnam

70,078

135,686

235,355

213,753

209,375

293,387

Chile

53,287

57,626

22,337

34,753

73,677

119,773

Philippines

28,319

50,054

75,715

161,658

119,200

106,317

China

81,507

74,143

97,243

287,246

194,333

95,156

Bangladesh

61,565

50,658

82,363

116,055

131,517

87,203

United States

86,855

89,775

78,450

64,968

79,434

70,607

112,328

107,187

115,733

89,376

85,207

64,435

22,380

38,771

59,139

76,443

71,001

61,175

Mexico
Russia
Taiwan
TOTAL

49,609

42,302

45,086

62,572

60,610

60,766

1,319,048

1,421,652

1,631,855

1,861,024

1,999,921

2,128,496

Source: Global Trade Atlas
Less Intra EU Trade
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China’s Protein Meal Use In SME
(Soybean Meal Equivalent)

Fish Oil for Human Supplements
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The Future Looks Bright

Thank you!

Thank you!
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The Brazilian Rendering Revolution
Lucas Cypriano, ABRA
William Wattie, ASTREA BRASIL
SUMMARY
Brazil is already has the largest rendering industry in the world. Yet the industry is still in its infancy in
many respects. Most plants operate with out dated batch processing technology, employ large numbers of
unskilled workers, and produce and sell end products of varying quality. But change is inevitable. The cost
of energy is rising rapidly, and environmental compliance is increasingly enforced across the majority of
Brazil’s 26 states.
The industry is still dominated by small independent players, processing small volumes of material. The role
of the independent renderer is becoming increasingly difficult as meat processors come to understand the
true value of rendering and develop their own rendering capabilities. Even the beef processors which have
been slow to see rendering as a revenue centre rather than a cost centre are increasingly looking to invest
in rendering, as the biofuel industry has created a heightened demand for quality tallow.
Increasing oversight from the Ministry of Agriculture is having an impact, with the authorities moving to
close noncompliant plants. Strong demand from one of the fastest growing pet food industries in the world
is also driving demand for higher quality rendered products. Yet change within continuity has always been
the name of the game in Brazil, never revolution. There will be improvements in technology and worker
competencies, consolidation of independent renderers, advancements in product quality and the expansion
of exports. But it won’t happen overnight.
INTRODUCTION
Brazil is the largest animal protein exporter in the world. Enjoying a natural abundance of land, sunlight
and water and a strong partnership between private enterprise in agriculture and state funded research
through such institutions as Embrapa, has over the last thirty years seen a transformation in production of
both crops and livestock. As recently as 1995 Brazil was a net importer of beef. In 2013, it was the world’s
second largest beef exporter in terms of volume, and second largest exporter of chicken.
In an increasingly populous world and with an emerging global middle class eager to increase their
consumption of animal protein, Brazil is one of the few countries in the world able to meet the challenge of
supplying growing demand.
But it’s not all roses. Nature may have been overly generous with Brazil, but the country has problems to
contend with by way of an bloated state sector, weak institutions, exceptionally poor transport infrastructure
(even by emerging market standards), and a relatively expensive yet poorly skilled labour force. Interest
rates are high, with private lending crowded out by large state development banks, and recently inflation
has rocketed ahead, even as economic growth has slowed to a halt.
The custo brasil, or Brazil cost, means that although there are incredible efficiencies at the farm level, the
costs associated with processing and getting products to markets around the world are significant. It costs
significantly more to get a container of meat and bone meal from a rendering plant in up state São Paulo to
the port of Santos than it does to ship it half way around the world to markets like China or Vietnam.
Recent years has seen the government embrace the notion of national champions,
Over BRL40 billion (USD19 billion) has been committed by the BNDES, the Brazilian Development Bank,
and BNDES-PAR, its investment arm, into companies such as JBS, Marfrig and BRF or Brasil Foods,
in a misguided attempt to give them sufficient scale to compete globally. The experience has not been
successful. It remains to be seen how these industry giants will change in size and scope in coming years
as access to cheap debt is exhausted. Certainly merger and acquisition activity will have to give way to
sound investments in capability improvement and operational cost reduction.
THE CHANGING FACE OF AGRICULTURE AND CATTLE PRODUCTION IN BRAZIL
The month of May this year saw record numbers of cattle slaughtered in Brazil’s hundreds of processing
facilities. Total cattle slaughter this year will exceed 42 million animals. Yet there is great debate in Brazil
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whether the growth in cattle production witnessed over the last few years can be sustained. Despite
restrictions on foreign ownership of agricultural farmland in Brazil, prices have increased significantly in
the last few years, accompanying the general boom in agricultural commodity prices. It will be increasingly
difficult for Brazil’s extensive cattle system to compete with the much higher returns that are possible from
crop farming for soy and corn. Feedlot cattle production is growing rapidly, but admittedly from a small
base. Certainly productivity has improved, with a 60% increase in cattle production per hectare since 1997,
but this is unlikely to change unless there is a move to intensive pasture grazing. Such a revolution in cattle
farming in Brazil is unlikely.
The rapid conversion of vast areas in central west states of Mato Grosso and Mato Grosso do Sul from
pasture to grain production will lend itself to the increasing production of monogastrics, principally chickens
and pigs but also increasingly aquaculture production around tilapia and other species.
WHERE HAVE ALL THE OFFALS GONE?
The west of Paraná where Astrea is developing its rendering project presents a portent of what the future
holds for other rapidly expanding agricultural frontiers in Brazil.
As late as the mid 1990’s poultry and porcine material was not sold. Generally a meat processor had to pay
for a third party to remove the material from site, from where it as often as not went to landfill rather than
rendering.
By the start of this decade, the market had evolved to the point where available raw material has become
highly contested by a small collection of independent renderers. Offals and other by-products are frequently
now negotiated on a spot market. Long term contractual arrangements are frequently ignored, as renderers
compete for available material.
As the table below demonstrates, there is a much higher arbitrage available for renderers in Brazil than
there is in Australasia. Although processing costs are also arguably higher given energy costs.
Poultry by-product processing, state of Paraná
Poultry Feathers
Poultry Offals
Poultry Meal
Raw material price*
(tonne)
Final product price
**(tonne)

R$30.00

R$80.00

R$999.00

R$1,325.00

Chicken Oil

R$2,164.00

*Actual price, 12 month averages **Inflation adjusted five year averages from ABOISSA

Given the integrated nature of monogastric production, recycling material back to the next generation of
animals, Brazilian pork and poultry companies have for years understood the impact of rendering on their
bottom line. But in recent years this has become even more pronounced. Increasingly the large cooperative
processors are seeing the value of rendering as a risk mitigation strategy around price spikes in feed costs.
After last year’s grain crisis, which brought down several large processors, this effect has been heightened,
with several large rendering projects announced by Brazilian processors in the Paraná region.
Brasil Foods, or BRF, the world’s largest poultry processor, has a stated policy of now bringing all its
rendering in-house rather than relying on third party renderers. The drivers here are around product quality
as well as price hedging. However current financial difficulties mean the world’s largest poultry processor is
seriously capital constrained and currently unable to commit to expanding its rendering operations.
HOW WOOD YOU RENDER IN BRAZIL?
Despite the vast size – and in certain geographies – concentration of renderable material, there are
significant challenges to rendering in Brazil. Electricity prices are on average three times the price of
New Zealand or Australia. As for steam generation, it is almost exclusively done through the burning of
eucalyptus wood in either logs or wood chips. It is the cheapest option in Brazil, where natural gas is rare
and even where available, expensive. But it is not cheap compared to generation from natural gas in
Australia or New Zealand.
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Beyond the energy costs, there is the increasing cost of labour in Brazil. In the last five years, labour costs
have increased almost 35%in real terms1, without any corresponding increase in productivity. Brazil’s batch
plants are labour-intensive. Where labour is available, it is also increasingly expensive. Brazil is currently
enjoying the lowest unemployment rate in its history. Meat processors are struggling to find sufficient labour
to operate slaughter floors and boning rooms, and the challenge to find capable manpower to operate
rendering plants is even more pronounced.
SHOW ME THE NUMBERS
Information is difficult to obtain on rendering costs in Brazil. There is certainly not the level of sharing of
information between renderers in Brazil that happens in Australia. But then most independent renderers,
and even the rendering operations of the large meat processors, typically have little understanding or detail
around their actual processing costs.
EXPORTERS
Despite the several hundred rendering plants in Brazil and dozens of independent renderers, there are only
a handful of rendering companies that are currently exporting, possibly as few as three or four.
Brazil is a large exporter of feather meal to the salmon industry in the south of Chile, but there are also
growing volumes of MBM going
THE BRAZILIAN MINISTRY OF AGRICULTURE, FRIEND OR FOE?
There are over 250 federally certified rendering plants in Brazil. The Brazilian Ministry of Agriculture has
worked hard in the last 15 years to regulate a section of the Brazilian agribusiness industry which was
previously left very much to its own devices.
Unlike NZ and Australia where there is a more collaborative approach to regulation and its compliance, in
Brazil regulations are extremely prescriptive – often absurdly so - and enforced to the letter.
But many restrictions are in place. And many specifications around product quality continue to be
questioned by an industry lobbying hard for change.
Brazil does not allow the collection and processing of dead animals for example, and the industry as a
whole is working hard to change this and other barriers to the future development of the rendering industry.
CHALLENGES TO INVESTING IN RENDERING IN BRAZIL
Foreign investment in rendering in Brazil has been limited. In the west of Paraná where Astrea is located
PGG Group from Spain. There is also an Italian rendering group active in the southern state of Rio Grande
do Sul. The Brazilian market has for the most part remained closed to independent renderers. And with
good reason. Investment in Brazil is fraught with challenges for the outsider.
The standard strategy for market entry would be to acquire an existing rendering company. But such
a strategy is fraught with risks in Brazil. Contingent liabilities can rapidly become actual liabilities once
a company exchanges hands to a foreign buyer. Disgruntled ex-employees can pursue compensation
through the labour courts at an extremely high cost for court settlement to the new owners. The
complexities of Brazilian tax laws means that there is no time limit on the Receita Federal going after
unpaid taxes generated by the previous owner.
The best strategy is to start a greenfield project, but such a strategy brings its own challenges in a market
like Brazil where there is already heightened competition for available raw material in most geographies.
TECHNOLOGY
As previously mentioned, the vast majority of Brazilian rendering plants are batch processing. Even new
plants are frequently batch plants.
Despite what might be believed having seen the carnival processions in Rio de Janeiro, when it comes to
processing technologies, Brazilians are amongst the most conservative and reserved people on the planet.

1

BM&F Report 2013
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In rendering especially, nobody wants to be the first or even an early adopter. Technical progress is slow
Despite this, change is happening. A large independent renderer is currently embarking on a major new
development which will see the commissioning of a 20 tonne/hour low temperature rendering line. The
Astrea project will also utilize a low temperature line and continuous feather hydrolisation and drying line.
Almost certainly, with these pioneering projects demonstrating proof of concept around low energy
continuous processing, others will then follow.
UNDERSTANDING PRICES
As is the case in most markets, the value of rendered animal products in Brazil is highly correlated to the
price of grain meals and oils, as well as to local energy prices.
Tallow however has seen some surprising price spikes as the increasing demands of the biodiesel industry
in Brazil (now responsible for over a third of all tallow produced in Brazil), as well as deliberate interventions
by the sizeable organic chemicals industry in Brazil which relies on tallow as a feedstock.
With high growth rates in poultry and to a certain extent pork production, coupled with strong growth in
the pet food sector, it is doubtful that much product will in future be available for export. At present there is
certainly not the price differential to warrant export over supply to local consumers.
SO WHAT WILL THE REVOLUTION BRING?
Again, Brazil does not lend itself to revolution, in any sector of the Brazilian economy or society in general,
change is gradual. However, in the words of Ayn Rand, “we can ignore reality, but we cannot ignore the
consequences of avoiding reality. The effects of increasing processing costs coupled with a demand for
higher quality products and more stringent environmental compliance will bring about change.
1. CONTINUOUS PROCESSING – HIGH AND LOW TEMPERATURE

Small scale batch processors will continue be marginalised and will fail to compete for increasingly
scarce available raw material with their high cost structures. The drive for energy efficiency has led to
the commissioning of Brazil’s first low temperature rendering plants, by BRF, Astrea and Patense. This
will continue, especially amongst independent renderers as they must compete for available raw material.

2. INCREASED PLANT AUTOMATION

The need for better process control, consistent product quality, coupled with a scarcity of labour will
drive an increase in plant automation.

3. PRODUCT QUALITY

Product quality has been advocated for many years now, but finally price signals are starting to push
renderers in the direction of consistent quality rendered products for specific customers in the animal
feed and pet food industries. ABRA, the Brazilian Rendering Association, is leading the way with
specific industry training around operational and quality control, and HACCP training. Market demand
for such training is high.

4. EXPORT

With the expectation of a weaker Brazilian currency in coming months and potentially the next two
years, there is growing interest in export. But don’t expect Brazil to create a global impact. So far, only
three Brazilian renderers are exporting. There’s still too much demand at home, and the price differential will not be significant enough to shift focus from the large internal market and its continued growth.
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5. INNOVATION IN BUSINESS MODELS

The new environment will bring about new partnerships between meat processors and renderers as
demonstrated by the Astrea business in Brazil. There will be great risk and reward sharing as each party focuses on its core business but to the ultimate benefit of both parties.

The Brazilian rendering industry has come a long way in the last fifteen years, and will continue to make
strides given the new challenges locally and globally. Change won’t happen overnight, but given the
pressures and the forces at work, change will happen. It will create opportunities for existing players,
and certainly for new players who can bring into play innovations in technology, processing and business
partnerships.
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PRODUCT ANALYSIS AND TRADE ISSUES
David Conoulty, Commodity Inspection Services (Australia) Pty Limited
Introduction
The main purpose of analysis in the international trade of rendered products is to provide an independent assessment of quality
at the time of shipment. The testing of commodities is far from straight forward however, with many factors to be considered in
the achievement of reliable results. These factors can lead to differences between load port and discharge port analysis results.
Product variability, changes in product characteristics, sampling, methods of analysis and laboratory proficiency all impact on the
reliability of analytical results.
Precision and accuracy are at the forefront of good analysis, and there are procedures which all laboratories should employ to
achieve these outcomes. Analytical developments from modern technology will be discussed.
1.Shipment Analysis at Loading:
Shipment analysis is carried out to determine the quality of goods at the time of loading, in accordance with agreed parameters. It
is done for the benefit of both seller and buyer and is usually a contractual requirement. A certificate of quality is normally issued,
which may or may not form part of the documentation needed for payment. Other roles include:
•

Pre-shipment testing which provides an important aid to exporters, enabling quality issues, if any, to be addressed onshore before loading.

•

Testing for conformity with government regulations of the importing country for residues and contaminants.

•

Discharge analysis.

•

The assessment of damage claims.

•

The arbitration of quality disputes.

2. Differences in Shipment Analysis V.s Arrival Analysis
Inevitably, claims and quality disputes do arise from differences between analysis results at loading and discharge ports. Small
variances in results can usually be explained by normal deviation between one laboratory and another. However, sometimes they
are well beyond expectations and require explanation.
Studies under the UK Food Proficiency Assessment Scheme (FAPAS) 1990-1996, showed that for Pig Feed proximate analysis,
only 76% of laboratories achieved satisfactory results. However, once laboratories were participating in regular proficiency test
programmes, that percentage increased13.
This can be confirmed from the results of such programmes, in which large numbers of laboratories routinely participate. For
example, a recent GAFTA Analysts Scheme involved amongst other tests, protein analysis on pre-prepared sugar beet pellets. 164
laboratories participated world wide. Results were deemed acceptable if they fell within 2 standard deviations of the mean, after
adjustment for outliers. Of the 164 participants who returned data, 12, or 7.3 % had unsatisfactory results. The historic average
failure rate for crude protein for participating laboratories in the programme is 4.4%1.
2. Factors Influencing Analysis Outcomes
There are a number of factors which can impact on the accuracy of analysis results with rendered products.
2(a) Product Variability:
The GTA Commodity Standards for 2012/2013 list seven quality specifications for Australian Meat and Bone Meal as developed by

71

the ARA and SFMAA. (Table 1).2
Table 1.
PROTEIN %

MOISTURE %

FAT %

ASH %

MBM 55

55% Min.

4% Min. 10% Max.

15% Max.

30% Max.

MBM 50/38

50% Min.

4% Min. 10% Max.

15% Max.

38% Max.

MBM 50/36

50% Min.

4% Min. 10% Max.

15% Max.

36% Max.

MBM 50/32

50% Min.

4% Min. 10% Max.

15% Max.

32% Max.

MBM 50/28

50% Min.

4% Min. 10% Max.

15% Max.

28% Max.

MBM 48

48% Min.

4% Min. 10% Max.

15% Max.

37% Max.

MBM 45

45% Min.

4% Min. 10% Max.

15% Max.

38% Max.

These various categories result mainly from raw material factors, different rendering systems, operating conditions and geographical
location. Seasonal conditions can also play a part.
Day to day variances, particularly in raw material input can cause movements up or down in composition, in any given plant
and give rise to quality differences from one container to another during packing for shipment. Load port analysis is typically
carried out on a composite sample of all containers shipped. However, analysis at the discharge port might be performed on each
container individually. Any differences will be noted.
Bulk tallow is often loaded from multiple shore tanks and different ports, in which case, commingling of qualities can occur within
ship’s tanks. While not affecting the overall composite analysis of the shipment, this may give rise to disputes over differences
between shipped results, and those of individual ship’s tanks upon discharge.
2.(b) Changes in Product Characteristics
Tallow is susceptible to chemical and physical change which can reduce its quality, and diminish its commercial value. It is comprised
of a mixture of long chain fatty acids combined with glycerol to form triglycerides. Chemical change can take place by way of
hydrolysis and oxidation, giving rise to quality issues.

Fig.1 Hydrolysis of fats and Oils
Excess moisture and heat can result in hydrolysis, causing the bond between the Fatty Acid and Glycerol molecules to be broken,
leading to an increase in Free Fatty Acids. The outcome of this is increased losses for the refiner. The process can be aided by the
presence of fines which provide a medium for the growth of micro-organisms and the production of enzymes.3
Oxidation takes place through a number of processes in the presence of factors such as heat, fines, metal ions, oxygen and light.
Hydroperoxides are formed from the unsaturated fats and a chain reaction starts. Initially, they are formed at a steady rate, which
then accelerates rapidly, before slowing down and eventually ceasing, as the peroxides decompose. During the initial stages, the
Peroxide Value (PV) of the fat will increase until the reaction terminates, after which it will reduce as other compounds are formed.
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Fig.2. Oxidation of Fats and Oils
The peroxides decompose into a large number of other compounds, including aldehydes, ketones and aromatics, many of which
are responsible for off flavours and odours associated with rancidity4. Oxidation can also lead to the formation of polymers, as well
as to colour fixation and bleaching problems.
This susceptibility to chemical breakdown can lead to differences between load port and arrival analysis of tallow. Hence, careful
handling in storage and shipping is required, to control heat application, and to minimise the introduction of air to the product
during loading and discharge. Tanks should preferably be loaded from the bottom. Heat must be applied with caution. Localised
or vigorous heat, can cause scorching and colour fixation. Continuous heating of storage or ship’s tanks will result in increased FFA,
Raw Colour and Bleached Colour.
The I.A.S.C. / Codex recommendations are used as the benchmark instructions for the heating and handling of tallow for shipping
and storage.
The voyage time between Australia and most of our trading destinations is around 2 to 3 weeks. A further 1 to 2 weeks on the
Australian coast could be added while loading. Given this, it is likely that some deterioration in quality will take place in transit,
particularly if heating instructions are not strictly complied with.
Table 2.5
Initial Moisture %

Initial FFA %

FFA % after 6 Weeks at 490C

Increase in FFA %

2.97

6.42

16.04

9.62

1.90

5.84

13.00

7.16

0.51

5.72

6.50

0.78

0.22

5.67

6.21

0.54

0.14

5.68

6.12

0.44

0.10

5.66

6.02

0.36

There is no hard and fast rule to indicate what the expected deterioration in FFA might be during shipping. However, pilot trials
carried out some years ago by Procter & Gamble, demonstrated the effect of moisture
at different levels on tallow FFA. The tallow was stored for 6 weeks at 490C. Table 2 shows their findings5:
The effect on quality at the two highest moisture levels was dramatic, with FFA more than doubling over the test period. At 0.22%
moisture and under however, the rate of FFA increase fell to between 6% and 10% of the initial values.
Turning to meals, it is important that the product is kept cool and dry during storage and shipping. Atmospheric condensation in
containers can lead to mould formation, bacterial growth, infestation and decomposition.
The fat content of meat and bone meal is typically between 8 and 15 %. Oxidation and rancidity of the fat can result, if containers
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are held for long periods in hot, humid conditions.
2(c). The Importance of Sample Collection
Sampling is as important to the accuracy and reproducibility of test results at loading and discharge ports, as is the way in which
the analysis itself is conducted. If the method and means of drawing samples are inappropriate or inadequate, errors will be
introduced which could result in unreliable test results.
Rendered products are not homogeneous. Meat and bone meal is a loose matrix of finely ground protein, fibrous matter and
bone, with variable particle size. Gravity separation of small, lighter particles from large, as well as bone fragments, may take
place during loading, transport, tipping or other handling processes. Sampling procedures should take this into account in order
to minimise bias.
The ideal circumstances to sample meal are from a moving belt or falling stream, collecting a cross section of the product, then
repeating this at regular intervals for the entire lot.
In reality, the product may often be located in static situations such as floor stockpiles, containers, trucks or bins. Sampling of such
three dimensional lots is prone to statistical or systematic error, as some parts of it have little or no chance of being collected. For
example, in tailgate sampling of shipping containers, only one small section of a product can be accessed, even with a long probe.
Similarly, floor stockpiles may be located against a wall or bulkhead on one or more sides, restricting access. The following are
examples of a sampling plan for dry bulk material in trucks.

Fig.3 Sampling plan for dry bulk materials in trucks.
Recognised procedures for the sampling of commodities are published by international organisations such as ISO, FOSFA, GAFTA,
Codex and others. They are available for most product types and situations and should be used at both loading and discharge of
rendered products. Their use imparts standardisation and validity to the process, as well as greater confidence in subsequent
analysis.
2(d). Sample Reduction:
Sampling usually results in more primary sample being collected than is needed for testing and retention.
Under GAFTA Rules6, a 50,000 Tonne grain shipment would require 1000 Kilos of primary sample to be drawn. Grain terminals use
secondary mechanical systems to reduce the sample to the required quantity.
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Fig. 4. Quartering device

Fig. 5. Riffle Divider
Similarly, for smaller shipments of rendered products, samples may need to be reduced before being sent for analysis. This should
be done systematically, using appropriate equipment such as sample dividers, or by quartering, in order to preserve the integrity
of the sample.
Short cuts such as scooping a small quantity from the primary sample will result in the introduction of error.
2(e). Sample Preparation
An early study by Hildebrand and Koehn in 1944 concluded that sampling, sub-sampling and preparation (at the laboratory level),
were jointly responsible for over 60% of the total error in analysis8.
Samples undergo a number of handling and preparation stages in the laboratory, before testing is carried out. Preparation of meals
usually involves milling, drying or extraction. Again, relevant test method and standard laboratory procedures must be observed.
For example when milling meals, care is required to prevent loss of moisture or heat build-up which could result in coagulation of
fat. If the sample is not milled to the required size, bone fragments may reduce the precision of analysis.
2(f). Variances Resulting from Different Methods of Analysis
The crude protein test is important in the trading of rendered meals and other feed ingredients as a basic measure of quality and
commercial value. As such, it is a focus of attention if there is disagreement between parties on the outcome of test results. Large
differences, beyond normal variance expectations sometimes occur which are difficult to explain. Discussion on the various test
methods for crude protein may help to understand some of the possible sources of these differences.
The procedures which are commonly used for protein analysis on rendered meals are Kjeldahl, Dumas ( or Combustion) and Near
Infrared (NIR) Spectroscopy.
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Kjeldahl:
Kjeldahl is generally considered to be the traditional reference method for crude protein in food and feeds. It consists essentially
of three steps:

Fig. 6. Sketch of Traditional Kjeldahl Method.

Fig.7. A single place Kjeldahl system and heating mantle – located within a fume cabinet.

Fig. 8. Modern Kjeldahl System with multiple place block digestor
(a)

Digestion with concentrated sulphuric acid at temperatures up to 4100C to decompose the protein and organic matter,
liberating the nitrogen as ammonium sulphate.
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(b)

The addition of sodium hydroxide to convert the ammonium ions to ammonia gas, which is distilled off and collected.

(c)

Finally, titration to determine the amount of ammonia collected, and hence the nitrogen content. Crude protein is calculated from the nitrogen content using the factor N x 6.25.

The whole process can take up to two hours to complete.
Dumas (Combusion):

Fig. 8. Combustion Instrument for Nitrogen Determination
With the Dumas Method, a small amount of sample is encapsulated in tin foil and introduced into a combustion chamber at
about 900 0C, in the presence of pure oxygen. This rapidly reduces it to ash, releasing CO2, H2O, NO and N2. These are passed
through various columns to remove the water and unwanted gases, and to reduce NO to N2. The nitrogen is measured by thermal
conductivity detector, and converted to percentage crude protein using N x 6.25.
Analysis takes approximately 4 minutes from the time the sample enters the combustion chamber.
NIR:
NIR is referred to as a secondary methodology. Before testing of a particular sample type can be undertaken, calibration models
must be constructed, using complex statistical analysis known as Chemometrics. Infrared radiation is applied to a large number of
samples and the spectral data analysed. The same samples are tested using an appropriate reference method, which for protein
analysis would be Kjeldahl or Dumas. The results are used in the calibrations. NIR is very fast, with results produced within a few
seconds. It is non destructive, it requires no chemicals once calibrated, and several parameters can be determined simultaneously.
Table 3 lists some of the factors which can lead to system errors and measurement uncertainty in protein testing9,10.
Table 3.

Main Sources of Error in Testing
Kjeldahl

Dumas

NIR

*Sampling and Sub-sampling

*Sampling and Sub-sampling

*Sampling and Sub-sampling

*Sample Preparation (Milling)

*Sample Preparation (Milling)

*System accuracy depends upon the
precision of reference results.

*Sample Size – too small affects precision. Too
large can cause frothing and nitrogen loss.

*Sample Size – too small affects precision. Too
large

*Sample type must match those used in
the calibration equation.

*Weighing of Sample

*Weighing of sample

*Poor operator training

*Calibration of Balance

*Calibration of Balance

*Incorrect use of check samples.

*Volume of Sulphuric Acid used

*Impure Gases

*Storage and handling of check samples

*The Acid/Salt Ratio

*Impure EDTA

*Temperature and humidity fluctuations

*The Choice of Catalyst

*Residual Nitrogen (air) in Weighed Sample

*Noise and stray light
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*Boil Time

*Insufficient Check Sample and/or Blank Tests

*Nitrogen loss - Foaming during Digestion /
vapour loss / crystallisation

*Sporadic use of Instrument – requires sample
run to stabilise before use.

*Temperature Variance in Block Digestors

*Poor Maintenance of Instrument

*Failure to conduct periodic calibration
checks

*Distillation
*Impure reagents or contaminated glassware
*Problems with blanks
*Titration errors / solution normalities

Potential errors due to sampling and sub-sampling are common to all three methods. Preparation, sample size and weighing, are
only issues with Kjeldahl and Dumas. Modern NIR systems generally don’t require the sample to be milled, weighed or otherwise
prepared.
The Kjeldahl method is reagent and labour intensive, time consuming and subject to numerous sources of error if procedural
details are not adhered to9. Sample size, the amount of acid, the acid/salt ratio, the choice of catalyst, the boil time, temperatures,
foaming, vapour loss, crystallisation, leaks etc., all require careful optimisation in order to achieve full nitrogen recovery. Titrant
concentration, volume and temperature and endpoint determination are other potential error sources12.
The Dumas system is sensitive to gas impurities – oxygen and helium used must be 99.999 % pure. EDTA, used for calibration and
as a check standard, must be pure and dry. A strict daily start-up routine of running multiple Blank and EDTA standards is required
to set up the instrument, followed by the inclusion of additional standards with each run. The tin foil sample wraps must be well
compressed to expel any residual air (containing nitrogen). Combustion instruments are normally quite stable, nevertheless,
maintenance must be carried out regularly and in accordance with the manufacturer’s schedule to ensure reliable operation.
The quality of NIR derived results is dependent on the accuracy of the reference values used for calibration.
If the values used are poor, then NIR will predict incorrectly. They should include or exceed, the full range of values which might
be encountered when testing actual samples11. Failure to do this will result in imprecise calibrations. NIR calibrations must also
be specific for the sample type to be tested. Therefore MBM, Poultry, Feather, Blood and Fish meals would each require separate
calibrations.
Good operator training is critical. Instrument error sources such as temperature and humidity fluctuations, noise, stray light and
lamp failure can be problematic. Most modern instruments however, are designed to overcome noise and stray light difficulties10.
Each of the three methods of analysis is capable of producing precise and accurate results, but there are potential sources of error
in all of them, which serve to highlight the need for all laboratories to have in place effective quality assurance systems.
3. Quality Control in Laboratories – Achieving Valid Data
Whichever methods and instruments are used in analysis, they should be tested and validated to ensure that they are fit for the
purpose intended, and that the technicians carrying out the work are qualified, competent and properly trained.
In 1994, the UK Department for Trade and Industry launched an initiative on Valid Analytical Measurement, incorporating four
main principles13. These were:
Principle 1: Measurements should be made using properly validated methods.
Validation involves testing sample materials with known analyte content over a range of concentrations, followed by statistical
analysis of the outcomes.
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Principle 2: Quality assurance protocols for laboratories should incorporate Certified Reference Materials (CRM’s), to ensure
traceability of measurements. CRM’s are materials of known analyte content such as EDTA, used for nitrogen calibrations.
CRM’s can be used for:
(a) Calibration and verification of measurements under routine analysis conditions.
(b) Internal quality control and quality assurance.
(c) Verification that standard methods are being applied correctly.
(d) Development and validation of new methods.

In house reference materials can also be used as part of good laboratory practice.
Principle 3: Laboratories should participate in national and international Proficiency Testing Schemes (PTS) as a way of independently
assessing their performance.
Schemes are run by most of the international standards bodies such as AOAC, AOCS, GAFTA and FOSFA as well as by industry
groups.
Principle 4: Laboratories should seek independent approval of their quality assurance arrangements, preferably by accreditation
with a recognised quality standard such as ISO/IEC 17025.
4. Developments in Analytical Methods
Many of the methods used for rendered products are traditional “wet chemical” tests, done in accordance with AOAC or AOCS
procedures. Many are labour intensive and some involve the use of hot acids, alkalis or highly volatile chemicals. Over time, there
have been innovations in equipment to either fully or semi-automate some tests and to improve safety factors.
The traditional Soxhlett extraction technique for fat analysis has been automated to a large extent, enabling multiple extractions
to be done simultaneously, with greater safety and efficiency.
Similarly with the Crude Fibre test, digestion with hot sulphuric acid and caustic solutions and filtration can be done using an
automated system. Multiple samples can be processed simultaneously, saving time, chemicals and improving safety.
Both of these tests can also be done using NIR.
A number of rapid methods for Moisture Determination have been developed, including microwave, various moisture meters and
NIR. They all require calibration against the oven reference method.
For Colour Determination, spectrophotometer based colorimeters provide automatic measurement to AOCS and many other
standards, removing the subjectivity element associated with old styled colour comparators.
Modern Kjeldahl systems have automated block digestors, distillation, titration and even sampling systems. They address many
of the problems encountered with the classical method such as operator safety, temperature control, removal of acid fumes and
nitrogen loss. Connection to a PC enables monitoring of the total system, while software can be utilised to store optimised settings.
Combustion instrumentation has developed in the direction of larger sample sizes for greater precision, more efficient oxidation,
optimised consumables usage, waste products reduction and lower detection limits.
The speed and versatility of Near Infrared (NIR) Spectroscopy has ensured continued research in this technology and its applications.
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For rendered meals, parameters such as protein, moisture, fat, ash, fibre and amino acids can be determined simultaneously. New
instruments incorporating Diode Array are said to be extremely fast, enabling real time process applications such as continuous
quality monitoring on moving belts.
There is an increasing requirement in the international trade of food and agricultural commodities for shipments to be tested
for contaminants or residues. Shippers may be called upon to provide certification that residues in goods supplied, comply with
the Maximum Residue Limits (MRL’s) of the importing country or with international limits such as those published by Codex
Alimentarius.
Recent cases of deliberate adulteration of wheat gluten and milk products with melamine were only discovered when animals and
children became sick, as the adulteration could not be detected by routine protein analysis.
Other sources of contamination arise from commercial usage of agricultural chemicals and veterinary drugs, as well as from
ubiquitous environmental accumulation of toxins such as Heavy Metals, PCB’s, Dioxins, Polycyclic Aromatic Hydrocarbons and
Chlorinated Pesticides.
Most of the known contaminants are typically present at low concentrations of parts per million or less, making their identification
and analysis quite challenging. The detection and measurement of trace amounts of known or unknown substances has been
revolutionised in recent years, by the implementation of modern Mass Spectrometry (MS). MS is a powerful analytical technique
when used in conjunction with Gas Chromatography (GC-MS), Liquid Chromatography (LC-MS) or Inductively Coupled Plasma
(ICP-MS). It can detect and identify large numbers of organic compounds and elements, and simultaneously quantify them. These
instruments are used to test for the more than 1400 known pesticides, herbicides and fungicides, as well as veterinary drugs,
dioxins, and other chemical groups and elements mentioned above14.
Conclusion
Analysis is important in the international trade of rendered products for the determination of shipment quality and for the
detection of harmful contaminants.
Differences in shipped versus arrival analysis sometimes occur. There is a need for:
• An awareness of the variable nature of rendered products.
•

The potential for quality deterioration in transit.

•

The use of recognised sampling methods at loading or discharge.

•

Laboratories to use validated methods which have been optimised to eliminate possible sources of error.

•

Laboratories to have in place an effective quality assurance system, with accreditation to an internationally accepted standard. A requirement of this is the incorporation of CRM’s into their quality protocols, and also participation in regular
Proficiency Testing Schemes.

Developments in analytical methods have seen improvements in a number of procedures. The speed and versatility of NIR has
made it a very useful tool for general laboratory work and in many process applications.
The implementation of modern MS techniques has revolutionised the important area of trace contaminant detection in
internationally traded commodities.
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Sponsor Presentation

As well as supplying Keller wear parts to the Rendering Industry, for Keith Expeller presses, and
most of the new generation larger American and European presses we also represent Stord Process
from Norway, Bliss Industries and BM&M screens in Australasia. Todays presentation is about he
Bliss Industries Hammer Mill and the BM&M screeners
Bliss Industries Inc
Although Bliss Industries have been suppling Hammer Mills to the Rendering Industry in the USA
since the early 1980s we supplied our first Bliss Hammer mill to A J Bush & sons in Queensland in
1998, and some 15 years later this mill is still in operation and has been joined by two more Bliss
Hammer Mills on other lines.
The motivator on this particular project was capacity. The new Bliss mill with a nominal capacity
of 3.5 tonnes per hour replaced two smaller Keith fixed hammer mills and drew significantly less
current than one of the fixed hammer mills.
In a more recent installation in New Zealand one Bliss Mill, rated for 5 to 6 tonnes per hour of product
replaced three Keith fixed hammer mills and still drew less current than one of the fixed hammer
mills. With these mills running round the clock, six days a week the payback for the project was
under 12 months on electricity savings alone. This same service renderer has now replaced all his
mills on both of his plants with Bliss Hammer Mills
As impressive as these capacities are it is the additional features that have lead to the wide spread
adoption of the Bliss Hammer Mills on new projects and retro fit installations in both New Zealand
Australasia.
Noise levels
The Bliss Eliminator Mills we supply are all rotate nominally at 1500 rpm and with the rotor balanced
in the factory at the operating speed there is very little vibration. In one recent installation the plant
owner asked why the mill was not up and running yet when it was running behind him
Internal Wear Plates
The Bliss Mill is designed to do all grinding against replaceable wear plates, never against the mill
housing. These wear plates are constructed in two halves and are removable through the side doors
of the mill.
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Mill doors
The heavy duty mill doors are designed to open left or right and on both sides of the mill for easy
access to the interior of the mill, no tools required to open the Mill. Safety locks are standard so the
mill cannot be opened unless the rotor is locked in place.
Screen Carriage
The Bliss one piece screen carriages are spring loaded and shock absorbent. Again the carriages
can be opened and the screens removed without any tools. This can be done by the operators, and
maintenance staff don’t need to be called in.
Mill housing
The Octagonal Mill housing in conjunction with the Vortex cutter bar slow the rotation of the air and
product giving the hammers a better chance to do their job, increasing the grinding efficiency
Screen Changes
With the wide opening doors and the screen carriages described above a screen change can be
accomplished in less than 5 minutes with out special tools. The sequence is demonstrated on the
following slides.
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Hammer changes
Since the Bliss mill is designed to rotate in either direction the hammers are hard faced both sides.
This in effect doubles the life of the hammer. In many cases we supply two hole hammers which
allows four working sides per hammer. Hammers are supplied in balanced sets. To change hammers
over the Mill Door is opened, either side, and the hammer pins are removed one at a time through
the casing of the mill, and the hammers
are replaced one row at a time. Again no special tools are required, just an Allen key to lock the shaft
back in position.
Range of Hammer Mills available
On Rendering applications we always supply a 44 inch diameter mill
This gives us the hammer tip speed we are looking for. 88 meters per second.
Where we do have flexibility is in the screen width, and inturn the capacity of the mill.
The smallest mill we have supplied is a Bliss Model ER44115TF. This unit has an 11.5 in wide
screen and a nominal capacity of 2.25 tph.
Other standard sizes we have supplied are
Model		
ER4415TF
ER4420TF
ER4424TF
ER4430TF

Screen width		
15 inch 			
20 inch			
24 inch			
30 inch			

Nominal capacity
2.5 tonnes per hour
4 tonnes per hour
4.8 tonnes per hour
6 tonnes per hour

References
We have an extensive reference list of Bliss Mills installed in New Zealand and Australia but just
as important our customers include many of the Original Equipment Manufacturers here at the
convention.
A&S Thai works
Flo Dry
Keith Engineering
Rendertech
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BM&M screening solutions

With the resounding success of the
Bliss Hammer mills the next step
in the process was to look at the
screening of the milled product.
Bliss Industries recommended BM&M
screening solutions out of Canada as
being the manufacturers of premium
screening solutions in their part of the
world.
The
largest
screen
BM&M
manufacture is 13 ft. x 20 ft. Jumbo
and when screening wood chip this
screen has a capacity of 250 tonnes
per hour.

Screens of this capacity require a very special technology and BM&M have that technology.
Fortuitously BM&M screens have been manufactured under licence in Melbourne by
H Kandelaars Engineering, and in the 20 years Kandelaars have been associated with BM&M
screens they have manufactured more than 100 screens including up to and including a 250 tonne
per hour Jumbo screener
The technologies of the BM&M screeners that assist in their unique performance and enable us to
offer screeners with capacities of ten tonnes per hour and more on Meat and Bone meal applications
are as follows:
Patented Weight Drive Technology

Firstly and most importantly the
BM&M screeners have a stationary
drive with a
High-speed eccentric weight. As the
weight swings one way the screen
moves in the opposite direction.
There are no mechanical gearboxes
to maintain and no lubrication is
required.
The counter weight is set to spin over
at 300 rpm rather than the 150 to 180
rpm of more conventional screeners

Maximum use of screen area
Since the BM&Ms drive unit is at the centre of the machine, so you get the same screening motion
over the entire screen, not just at the gearbox end. On a 4 x 12 screen the entire 4 ft x 12 ft is
available for screening. With the drive system running at 300 rpm there is a more vigorous action
across the screen and more capacity per unit area.
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Dynamically balanced
Since the screen vibration is caused by the
eccentric weight the screens are dynamical
balanced. There is no vibration or loading
transferred to the building or support
structures. When the machines are test run
in the factory they do not need to be and are
not bolted to the floor. When the machine is
running in the plant you can barley tell the
machine is running

Tensioned screen design
The BM&M screeners are tensioned from
the sides and the screens are not fastened
to the ball deck, this means the screen deck
will not loose tension over time. The tension
can readily be released to allow removal of a
screen through the end door of the machine.

References
These features are all very well on a sales
brochure but how do they work in practice.
Well in the last 12 months we have supplied
three new BM&M screeners to new plant
installations in New Zealand.
In all three cases the BM&M screeners were
sized to match the largest Bliss mills we have installed in Australasia, the Bliss model ER4430TF
Eliminator Hammer Mill.
The Hammer mills are rated for nominally for 6 tonnes per hour of meat and Bone Meal through the
Mill and the BM&M screens, with a screening apertures of 1.97 mm are matching that throughput
with capacity to spare

87

International Session Part 2
Chair: Warren McLean, ARA Director

88

Achieving Market Access for Rendered Material
Mark Schipp, Chief Veterinary Officer (Australia)
Summary
Up until the mid to late 1990s, trade in rendered goods internationally occurred with minimal input
required from governments. Accompanying government certification was seldom a pre-requisite for import,
and production and handling requirements were rarely mandated. However, over the course of the last
decade an increasing awareness of animal diseases and food safety risks has seen the introduction of
more prescriptive import requirements by governments which, in turn, has resulted in the need for more
engagement by the Australian government in achieving market access on behalf of the Australian export
rendering industry.
Developing, maintaining and improving trading arrangements for Australian rendered products requires
more than just writing a letter to an importing country requesting their acceptance of the ‘Australian way’.
It requires a strong government-industry partnership which brings together a sound understanding of the
science, a tactful diplomacy and a pragmatic approach to problem solving.
A number of food safety incidents in Europe during 1990s, in particular with the development of the Bovine
Spongiform Encephalopathy (BSE) crisis, lead to the loss of consumer confidence in meat and its associated
industries. The suspected link between the rendering of infective animal products being recycled and fed
to cattle is thought to be one of the main factors in causing and spreading BSE. In turn, this resulted in
the introduction by many countries of requirements for the production and handling of rendered animal
products which apply equally to both domestically produced and imported product.
In order to facilitate international trade in rendered products, there has been an increasing need for
government-to-government market access negotiations. These negotiations involve agreement on how a
product will be produced and how it will be certified by Australia for export. In particular, for rendered
goods, this involves the development of animal health statements about the country and in many cases
certification of the heat treatment processes. Certification may also include statements regarding the origin
of the product, such as the species of animal and the part of the animal used during production, as well as
attestations pertaining to pre and post slaughter disposition checks. In negotiating market access, focus is not
only placed on gaining access to new markets, but to maintaining access and improving access arrangements.
While it is always preferable to minimise the certification and attestation variations in order to minimise
regulatory burden and open up market opportunities, in practice many countries have specific
requirements resulting in numerous combinations of species/product/country certificates. At present, the
Department of Agriculture, Fisheries and Forestry (DAFF) has in excess of 80 export certificates which have
been developed specifically for rendered goods such as meat and bone meal, poultry meal, feather meal,
rendered animal fats and oils and tallow. These certificates facilitate trade into approximately 45 markets
and many are the result of significant market access negotiations.
Developing new or maintaining or improving existing market access arrangements requires a careful balance
of science, diplomacy and strategy employed both by the industry for which the market access will benefit
and the governments undertaking the negotiations. Most importantly, achieving market access requires
strong government-industry partnerships which support a consistent, science-based export system.
Over the last decade DAFF, in close collaboration with the Australian export rendering industry and other
Australian government agencies, has achieved a significant range of market access ‘wins’. These achievements
have resulted from the development of high level trade agreements, close bilateral engagement on specific
commodities, transparent and science based representations on animal disease and food safety risks, and
consistent adoption and promotion of Australian/international best practice standards.
Also driving successful market access negotiations are a range of nuances including, but not limited to:
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knowing your audience; always demonstrating respect; keeping abreast of what is happening internationally
on the same and similar issues; being involved in international standard development; knowing what other
pressure points there may be in the bilateral relationship; and knowing what can be offered in return.
While not an exhaustive list, Table 1 provides a snapshot of market access achievements since 2003. This
list doesn’t include the development of higher level bilateral and international agreements which have been
designed to benefit agricultural trade more broadly, nor does it include the successful maintenance or the
regaining of market access following animal disease incidents in Australia.
Table 1: Examples of market access achievements, 2003-2013.
Year
Market Access Achievement
2003
2003

2003
2004
2004
2004
2004
2004
2005
2005
2005
2006
2007
2007
2007
2008
2008

2008
2009
2009
2010
2011

A protocol for the export of meat meal, blood meal and bone meal to Papua New Guinea was
agreed and export certification approved.
Agreement from the European Union to transitional measures to facilitate continued exports of
meat and bone meal and other by-products following the introduction of new European Union
legislation.
New certification for meat and bone meal to Canada where this product is used in the
manufacture of pet food to be exported to the European Union successfully negotiated.
Continued trade in rendered products while allowing Sri Lanka to maintain their BSE
categorization achieved.
New certification for meat and bone meal to the United States where this product is used in the
manufacture of pet food to be exported to the European Union successfully negotiated.
Finalised negotiations to facilitate the export of Australian poultry meal to South Africa.
Facilitated continued trade in rendered products to Indonesia following the introduction by this
market of establishment listing requirements.
Certification for meat and bone meal exports to Malaysia successfully negotiated.
Certification for the export of emu oil to Korea achieved.
Revised certification arrangements for mammalian and non-mammalian meat and bone meals,
including blood meals for export to Papua New Guinea achieved.
Certification for edible tallow to Japan revised following introduction of revised import
requirements and industry consultation.
Revised certification negotiated for rendered products exported to Indonesia.
Agreement to continued acceptance of certification for animal by-products for use in animal feed
production while revised certification developed for Vietnam.
Arrangements to re-instate trade in meat and bone meal to Mexico finalised.
Certification for the export of animal by-products (included rendered products) to Vietnam
finalised.
Following numerous representations and submissions by both government and industry, trade in
meat and bone meal to the Philippines re-instated following ban imposed in 2001.
The Australian government, in consultation with industry, negotiated conditions with Brazil’s
Ministry of Agriculture for the export of animal by-products (other than hides, skins and wool) for
animal feed from Australia to Brazil.
Trade in meat and bone meal to Indonesia maintained following amendment to certification in
line with revised import requirements.
Following a submission by the Australian government, Taiwan announced recognition of New
South Wales as free from Newcastle Disease.
Trade in meals to the United States maintained following revision of export certification in line
with revised import requirements.
Certification for product exported to the United States for use in the product of pet food exported
to Russia successfully negotiated.
Trade in rendered products to Canada (including via the US) maintained following amendment of
certification in line with revised import requirements regarding moisture content.
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2011
2011
2012
2013
2013
2013

Improved market access arrangements for meat and bone meal to Malaysia agreed.
Trade in meals to Indonesia maintained following more stringent application by Indonesian
authorities of approved listing arrangements.
Trade in rendered products to French Polynesia maintained following revision to export
certification requirements.
Market access achieved for emu oil exports to Hungary.
Market access for animal protein meals to China regained following establishment level audits and
certification negotiation.
Certification for meals to South Africa formally agreed.

In turning to the future, it is important to recognise that the need for government involvement is unlikely to
dissipate. To the contrary, at least in the foreseeable future, it is likely to increase. In 2013, for example, the
Australian export rendering industry faces a suite of market access issues that require close engagement by
the Australian government. Resumption of trade in tallow to China remains a key priority, as does regaining
market access for rendered meals into Indonesia. Issues which have remained unresolved for many years
also need to be progressed, such as the development of a poultry meal protocol with Japan. There is also the
need for the government to re-negotiate existing certification attestations to better safeguard industry from
unnecessary trade interruptions, such as during times of animal disease incidents.
Successfully addressing these and other emerging market access issues is as simple as it is complex. There
is a need for a close government-industry partnership approach which supports a sophisticated, world-class
export system. There is also a need for the adoption of consistent, science-based practices, driven by ongoing
review of the Australian export system against international best practice and supported by a willingness
to change from ‘the way it has always been done’ if needed. Above all, there is a need for common sense,
patience and determination. Approaches which, when used together, will help to ensure international trade
remains a viable option which supports the sustainability of the Australian rendering industry.
		

THE NAME AND SLOGAN SAYS IT ALL!!
CRAIG MOSTYN (since1923) is a proud member 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 be sponsors of the 12th ARA International Symposium.
CRAIG MOSTYN PROTEIN – based in Melbourne Victoria with a dedicated team for sales and marketing of various
rendered products for import, export and domestic transactions of the following:
Meat and Bone Meal, Bone Meal, Poultrymeal, Hydrolised Feathermeal, Bloodmeal, Tallows of many grades, Poultry
Oil, Fish Oil, Used Cooking Oils and Yellow Grease.
Stephen Cooke 		
			
Sudesh Serasinghe 		
			
Scott Paterson
			

For export sales (all products) please contact:
on Telephone: + 61 (03) 9695 4103, Facsimile: + 61 (03) 9699 5283,
Mobile: 0419 348 492 or email: scooke@craigmostyn.com.au
on Telephone: + 61 (03) 9695 4114, Facsimile: + 61 (03) 9699 5283,
Mobile: 0407 314 214 or email: sserasinghe@craigmostyn.com.au
on Telephone: + 61 (03) 9695 4113, Facsimile: + 61 (03) 9699 5283,
Mobile: 0430 740 125 or email: spaterson@craigmostyn.com.au
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Inovations to reduce the carbon foot-print
Dr Mike Johns, Johns Environmental
Summary
Australian industrial facilities which emit more than 25,000 tonne CO2-e covered Scope 1 emissions in a year
are liable for payment of direct carbon tax at a rate of $23/tonne. This is in addition to indirect carbon tax pass
through for electricity and transport fuels. Render facilities are significant generators of Scope 1 emissions
through boiler fuel usage and potentially methane emissions from wastewater treatment in uncovered pond
systems. This paper assesses the nature of carbon emissions from Australian render facilities and how they
compare with other industry sectors. It finishes by considering options for reducing carbon emissions.
Introduction
Debate rages worldwide regarding the linkage between rising carbon dioxide levels in the atmosphere and
human-induced climate change. The weight of scientific opinion considers carbon emissions to be the primary
driver of human-induced climate change (see the Climate Commission “The Critical Decade 2013” report
published June 2013) although recent scientific work suggests that the more alarmist claims of changes of
more than 2oC by 2050 are unlikely. On the other side of the argument, there is increasing disparity between
climate model outputs suggesting increasing warming and actual global temperature measurements which
shows a plateauing of temperature for over 15 years.

Figure 1. Divergence of global temperature from climate model predictions (www. roy.spencer.com)
Regardless, Australia has instituted one of the world’s most expensive carbon abatement schemes – the
carbon pricing mechanism (CPM) – colloquially referred to as the carbon tax. This requires reporting of
emissions above relatively low thresholds and payment of direct carbon tax if a facility’s covered Scope 1
emissions exceed 25,000 tonne CO2-e in a year. Covered Scope 1 emissions include particularly:
•

Emissions from boiler fuels (natural gas or coal)

•

Emissions from wastewater treatment, usually due to anaerobic processes which emit large quantities of
methane.

Covered Scope 1 emissions in excess of this threshold create a $23/tonne direct liability for the facility.
This is not insignificant – a facility generating 70,000 tonne CO2-e as covered Scope 1 emissions incurs a $1
million bill. This is over and above indirect carbon tax payments for Scope 2 (electricity) emissions which are
incorporated into a facility’s electricity bill.
The carbon price was expected to increase significantly each year until 2015/16 when it would become a
93

floating market price. However, rises in the Australian fixed price over the next 2 years are jeopardized by the
collapse in the market price of carbon in the EU ETS (it traded at about €4.04 in late June).
Carbon Emissions from Rendering
So how does rendering contribute to carbon emissions? Table 1 assesses the contribution of various
activities to energy consumption on a tonne water removed (tWR) basis. The data are taken from the latest
ARA sustainability benchmarking survey (2011/12) or estimated using suitable assumptions for wastewater
biogas and raw material transport.
Table 1. Energy consumption per tonne water removed.
Activity

Units

Energy
consumption

Gas boiler fuel

GJ/tWR

4.3

Diesel transport

GJ/tWR

0.05

Wastewater biogas

GJ/tWR

(1.2)

kWh/tWR

163

GJ/tWR

0.59

GJ/tWR

5.0

Scope 1

Scope 2
Electricity
Total energy consumed
(ignoring biogas)

From these data, carbon emissions were calculated using appropriate emission factors from the NGER
Technical Guideline documents and/or engineering assumptions especially for anaerobic pond emissions.
Several useful facts emerge from these calculations:
1. For a gas-fired boiler operation with anaerobic wastewater treatment (no biogas capture) achieving 80% COD
removal and operating at energy consumption values from Table 1, the carbon intensity is 987 kg CO2-e/tonne
water removed.
2. For a similar render plant using coal as boiler fuel, the carbon intensity is about 10% higher at 1,085 kg CO2-e/
tonne water removed, or about 1 tonne CO2-e per tonne.

It is worth noting that the water removed basis is very approximately similar to per tonne final product.
On this approximation, rendering carbon intensity per tonne final product is about twice that for an
integrated meat processing facility (525 kg CO2-e/tonne hot standard carcass weight).
3. Figures 2 and 3 illustrate the source of emissions, or carbon footprint, from rendering for plants using gas or coal,
respectively as boiler fuel. This knowledge is extremely helpful in identifying where the best bang for abatement
buck can be found. The results show:
•

Scope 1 emissions comprise about 85% of the total.

•

Wastewater emissions as methane from an uncovered anaerobic pond would contribute approximately
half the total from the facility.

•

Boiler fuel is a major contributor (~ 31 – 38%) of emissions depending on the fuel. This reflects the high
steam energy demand in boiling water off the raw material.
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•

Electricity is a relatively minor contributor to emissions (~ 15 – 17%).

•

Transport of raw material to the facility is a negligible contribution. This estimate assumed 40 tonne
loads in truck/trailer units running 100 km round-trips at a diesel efficiency of 27.6 litres/100 km. In
some cases, the renderer may not operate the fleet.

Electricity
16.7%

Wastewater
anaer 51.5%

Electricity
15.2%

Gas boiler
31.3%

Diesel
transport
0.4%

Figure 2. Emissions split for gas boiler plant

Wastewater
anaer 46.9%

Coal boiler
37.6%

Diesel
transport
0.4%

Figure 3. Emissions split for coal boiler plant

There are clear take home abatement strategies that can be developed from these data. Unsurprisingly,
canny rendering operations have already instituted many of these successfully in Australia.
How Does Rendering Compare with Other Sectors?
Before considering the best abatement strategies for reducing the carbon footprint of rendering, it is helpful
to put it in context with other industrial and commercial sectors. Figure 4 compares the carbon intensity
of rendering (as meat & products) against several other Australian sectors on the basis of tonne CO2-e per
million dollars of revenue. This was the basis used by the Federal Government to rank sectors for EITE
assistance.
Rendering falls in the typical range (85 – 300) observed for manufactured food products. Its emission intensity
is an order of magnitude less than animal agriculture and high energy industrial operations such as pulp &
paper manufacture and metal smelting.
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Figure 4. Ranking meat/rendering carbon intensity against other sectors.
Source: Appendix D, CPRS Green Paper July 2008.

The NGER emissions data base publically available on the Clean Energy Regulator website (www.
cleanenergyregulator.gov.au) at least until the September election, allows comparison of the nature of
the carbon footprint of different industrial operations required to report annually. Data from selected
corporations have been included in Table 2. The data suggest that different abatement strategies will be
required by different sectors to achieve the most economic reduction in their footprint.
Comments include:
•

Rendering (as shown by AJ Bush & Sons data) is unusual in having a very high Scope 1 emission contribution
probably in part reflecting high steam consumption per tonne product and high wastewater emissions intensity. Total emissions for AJ Bush & Sons are comparable to other well known and significant food companies
in Australia.

•

There is a set of industries – including integrated meat processing facilities – which have high Scope 1 emissions (~ 50% of total), probably also due to high wastewater contributions in the case of meat processing
corporations.

•

Many food processing operations have an electricity-(Scope 2) dominated footprint with Scope 1 emissions
comprising only ~30 – 35% of the total. This may reflect the earlier adoption of anaerobic technologies with
biogas capture compared to the previous group.

•

Some sectors (airlines and transport) are dominated by Scope 1 emissions entirely, whereas others (retail) sit
at the other end of the spectrum.

In each case, the varied source contribution to emissions will dictate the best abatement strategies.
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Table 2. Carbon footprints of different Australian industrial & commercial sectors.
Company

Emissions
Scope 1

Scope 2

Total

tCO2-e

tCO2-e

tCO2-e

% scope 1

Tot energy use
GJ

AJ Bush & Sons

91,489

18,465

109,954

83.2%

1,094,041

Heinz Watties Pty Ltd

40,115

37,650

77,766

51.6%

705,051

JBS Holdco Australia Pty Ltd

208,841

167,795

376,636

55.4%

2,564,625

Teys Australia Pty Ltd

128,658

122,289

250,947

51.3%

1,544,742

Amcor Limited

521,981

485,994

1,007,975

51.8%

10,442,537

90,644

226,566

317,210

28.6%

2,027,017

Inghams Enterprises Pty Ltd

103,829

192,674

296,503

35.0%

2,477,841

Arnotts Biscuits Holdings

Baiada Pty Limited

26,970

59,185

86,155

31.3%

753,436

Bega Cheese Ltd

46,437

93,086

139,524

33.3%

1,509,708

Coca-Cola Amatil Limited

52,803

132,019

184,823

28.6%

1,438,899

McCain Foods (Aust) Pty Ltd

30,252

72,545

102,797

29.4%

1,045,738

Fosters Group Pty Ltd

42,398

89,007

131,405

32.3%

1,077,420

122,190

0

122,190

100.0%

1,755,366

6,212,022

2,124,423

8,336,445

74.5%

92,164,056

283,937

2,459,929

2,743,866

10.3%

10,589,939

1,884

129,826

131,710

1.4%

525,796

Tiger Airways Australia Pty Ltd
BHP Billiton Limited
Woolworths Ltd
McDonald’s Australia Ltd

Innovations to Reduce Carbon Emissions from Rendering
The primary targets for carbon footprint reduction in rendering operations are clearly:
•

Eliminating methane emissions to atmosphere from anaerobic treatment, and

•

Reducing steam consumption per tonne product.

The presentation will consider innovations to achieve this aim particularly focused on wastewater and boiler
fuel emissions.

97

Presented by Sean Boyers
A J Bush & Sons (Manufactures) Pty Ltd
Beaudesert, Queensland
12th International Symposium
23 - 26 July 2013

Why every Rendering Plant should utilise Biogas
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1



This is a strictly mathematical viewpoint...it goes like this:
What Makes 100%?
What does it mean to give MORE than 100%? Ever wonder about those people who say they are giving more than 100%? We have all been
to those meetings where someone wants you to give over 100%. How about achieving 103%? What makes up 100% in life?
Here's a little mathematical formula that might help you answer these questions: If:
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z is represented as: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26.
ABCDEFGH I J k L M NOPQ R S TUVW X Y Z
Then:

H‐A‐R‐D‐W‐O‐R‐K
8+1+18+4+23+15+18+11 = 98%
and

K‐N‐O‐W‐L‐E‐D‐G‐E
11+14+15+23+12+5+4+7+5 = 96%
But,

A‐T‐T‐I‐T‐U‐D‐E
1+20+20+9+20+21+4+5 = 100%
And,

B‐U‐L‐L‐S‐H‐I‐T
2+21+12+12+19+8+9+20 = 103%

AND, look how far ass kissing will take you .

A‐S‐S‐K‐I‐S‐S‐I‐N‐G
1+19+19+11+9+19+19+9+14+7 = 118%

So, one can conclude with mathematical certainty that while Hard work and
Knowledge will get you close, and Attitude will get you there, it's the Bullshit and
Ass kissing that will put you over the top.

Why every Rendering Plant should utilise Biogas
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Composition of Waste Water
Composition of Waste
Water

Nutrient Composition

pH

6.7 to 7.4

Total Nitrogen

2 ,800 mg/L average

C.O.D (mg/L)

70, 000 mg/L average
High 150,000 mg/L

Total Phosphorus

2 50 mg/L average

B.O.D5 mg/L

25, 000 mg/L average

Oil & Grease

3, 000 mg/L average

TSS

20, 000 mg/L

• Very high Organic & Nutrient

composition
• Very high variation in Organic
concentrations during a process day
• Electrical conductivity high though salt
concentrations are less than 1 ,500 mg/L

Odour Emissions
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Pond Performance – Current
(Methane 0,35 m³ / CH4 per kg C.O.D. Removed)

Effluent C. O. D

4,000 to 7,000 mg/L  90% C.O.D removed

Effluent B. O. D

1,000 to 2,000 mg/L > 90% B.O.D removed

Effluent Oil & Grease

30 to 60 mg/L

Bicarbonate Alkalinity

6,000 to 9,000 mg/L

Organic Acids

1,000 to 3,000 mg/L

Pond Performance – Current
(Methane 0,35 m³ / CH4 per kg C.O.D. Removed)

 Keys to Provide an Optimum Environment for

Anaerobic Bacteria

1. Waste water temperature of 35°c  2°c
2. A ratio of Bicarbonate Alkalinity to Organic Acids in the

Effluent of at least 3 to 1
3. pH 7.0 to 8.0
4. Adequate nutrient and micro nutrients (most likely in place
due to the nature of rendering wastewater)
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2013 Premier’s
Sustainability Awards
–
The Business
Eco‐efficiency Award

64%
46%

• Carbon Emissions
reduced per year
• Energy costs
reduced per year

Questions ?
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Effect of rendering and blood processing on abattoir waste
& emissions
Dr Ron Brooks; RB&RA Brooks Pty Ltd
Bill Spooncer, Kurrajong Meat Technology Pty Ltd
The red meat industry needs to be proactive in dealing with environmental pressures and the rendering part
of that industry should play a role in the process. To be proactive requires facts. The rendering industry
discharges waste into the environment. Some of this waste is potential product that could be recovered, but at
a cost. The potential value of this lost material is often defined in just product recovery terms without adding
the other values/costs which are “hidden”, or just not considered. These hidden values include the cost of on
site waste treatment or alternatively, the sewer charges, and potentially the cost of carbon credits i.e. how much
does the discharge increase the company carbon footprint.
The effect of the discharge to the environment is not just in the oxygen demand from the carbon containing
material i.e. the COD or BOD. Total nitrogen, total phosphate and total dissolved inorganics (salts) also
need to be accounted for. When carbon containing organic material goes to waste it is generally converted
into methane and carbon dioxide anaerobically and/or aerobically and it generates a sludge which at intervals
needs to be disposed of. The aerobic removal process may come at the cost of the electricity used by aerators
to introduce the air that bacteria use to breakdown the waste. Ammonia nitrogen or total nitrogen is often
charged for, or the discharge quantity capped, as is TDS and dissolved salts. Carbon and nitrogen may be
removed from the effluent before discharge but this still leaves the phosphate which on its own can cause algal
blooms. Even if the carbon, nitrogen and phosphorus are removed, the dissolved salts can limit what type of
soil/crop the final treated waste can be irrigated on to.
So, the rendering plant discharge needs to be quantified both in terms of lost product and in terms of the positive
and negative impacts on the environment. This was the basis of this investigation, targeting the processing of
both blood and mixed abattoir material (MAM). Every site is different. The plan was to cover most of the
variations so renderers can pick out what may apply to their particular site. To minimise the budget, the plan
was to visit only five (5) sites. This included two bovine dry-rendering plants, one ovine dry-rendering plant,
one bovine wet-rendering plant and a mixed-species plant all of which also processed blood separately from
other raw material. Rendering plants associated with an abattoir were contacted by AMPC and those who
responded were followed up with a questionnaire we produced. The rendering plants chosen were those who
then fitted our initial need to cover the five major types of process after reviewing the questionnaire responses.
The budget allowed for a 2-3 day visit to each site to gather overall data not included in the survey and also
to take samples of the major environmental discharges. In particular, the project was to look at not just the
value of the lost product, but the total cost to the company of losing the material and it was to include some
suggestions of how material may be recovered. An important consideration is how much of the overall abattoir
waste liquid effluent was due to just the rendering plant in terms of COD, TN, TP and TDS. There could be
some positives from the load in the effluent, e.g. the fertiliser value of the nitrogen and phosphorus, and the
biogas that could be harnessed from degradation of the COD.
All the above considerations are known in qualitative terms but this project aimed to quantify this for the
industry so the data is available to immediately respond to external pressures.
It must be recognised that most of the effluent flows needed for such a project are not measured and in the
budget of a 2-3 day site visit could not be measured. However, many of these flows can be calculated with
sufficient accuracy for such a high-level industry overview based on the five sites. The opportunity exists in
future to look at aspects that warrant a more in depth investigation depending on rendering industry needs and
an individual site’s wishes. It should also be appreciated that waste from all abattoirs creates this environmental
discharge, even if it is processed at a stand alone renderer, so abattoirs that send MAM and blood off site for
processing still are part of that environmental impact.
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All of these cost inputs are needed to decide on the value of recovering more products.
This paper covers the first site visit to a mixed-species rendering plant and discusses the preliminary findings
from the project. It was a dry-rendering plant with one continuous cooker. The MAM contains a small
amount of material collected from local butchers. The blood is mixed with drainage from the MAM before
coagulation at 96-980C and it is not refrigerated before processing. The coagulated and dewatered blood solids
are dried and the evaporated vapour is condensed and flows to waste. Tallow is sprayed with water in an open
tank and the settleable material is run to a saveall prior to clarifying the tallow through a separator.
On this site, the abattoir effluent is kept separate from the rendering plant effluent. The abattoir effluent goes
to sewer after some physical pre-treatment but the rendering plant effluent is treated on site. The rendering
plant waste goes through a saveall and then to open anaerobic ponds before spray irrigating the treated effluent.
Four major streams make up the effluent from the rendering plant, the cooker condensate (condensed vapour
evaporated from rendered material), the blood stick water, the blood drier condensate and the tallow stick
water (tallow wash water and separator water).
Table 1 shows the results of analysis of the various effluent streams.
Table 1: Analysis of rendering plant effluents
TS
TDS
(mg/L) (mg/L)
Tallow separator water
36,000
830

COD
(mg/L)
160,000

NH3-N
(mg/L)
17

Kj N
(mg/L)
300

TP
(mg/L)
210

O+G
(mg/L)
51,000

Blood stick water

14,000

6,700

11,000

660

1,100

240

Blood stick water

14,000

6,000

9,600

330

940

160

Blood condensate

580

91

2,600

760

900

2.8

Cooker condensate

1,300

280

1,500

310

320

0.6

Cooker condensate

190

45

2,100

310

330

0.1

Blood (whole ovine)

144,100

8,050

211,460

425

20,120

68

50

Blood (whole bovine)

211,100

7,820

177,930

515

29,060

61

50

Blood (as received)

132,900

6,820

155,580

548

16,760

89

Drainage from MAM

120,000

13,000

120,000

1,200

10,000

520

5,000

Blood (work tank)

105,000

7,940

122,050

1,230

14,530

246

200

Tallow wash stage2

140,000

Saveall effluent

19,000

3,600

37,000

290

840

190

Abattoir effluent

12,000

9,000

4,500

98

310

70

90,000
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The analyses in Table 1 are concentrations and it is important to look at flow rates to assess the relative
importance to emissions. Blood is difficult to analyse as it needs to be diluted substantially before analysis and
may coagulate unless carefully treated.
Table 2 shows the results of analysis of the blood solids before and after drying.
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Table 2. Analysis of blood meal before and after the drier
TS
ash
NH3-N
(%)
(%DW)
(%DW)
Blood wet solids
38.7
2.48
1.50
Blood dry solids

94.2

2.43

Kj-N
(%DW)
16.0

TP
(%DW)
0.1

H 2O
(%)
61.3

14.0

0.11

5.8

0.14

The two blood solids in Table 2 were analysed in order to calculate the volume of blood drier condensate.
Table 2 shows that the wet blood solids from the decanter have a higher nitrogen level than dried blood. This is
mainly due to the high ammonia level in the blood stick water associated with the wet blood and it evaporates
off in the drier.
Table 3 shows the flow rates and total annual discharges from the rendering plant.
Table 3. Rendering plant load on the environment
Effluent
Flow rate
TDS
(ML/yr)
(t/yr)
Cooker condensate
26.90
4.4

COD
(t/yr)
48.4

NH3-N
(t/yr)
8.3

TN
(t/yr)
8.7

TP
(t/yr)
0.010

Blood stick water

8.23

52.3

84.8

4.1

8.4

1.600

Blood drier condensate

1.76

1.0

4.6

1.3

1.6

0.005

Tallow stick water (estimate)

1.34

Wash down & Storm water

3.82

5.8

13.8

1.4

1.9

0.200

Total rendering plant

42.04

63.4

151.5

15.1

20.6

1.800

Abattoir trade waste

459.53

1,809.8

894.2

13.0

53.3

11.700

8%

3%

14%

54%

28%

13%

Rendering plant % of total

On this site, the rendering plant flow is treated on site and the abattoir effluent flow goes to trade waste.
However, at many other sites the rendering plant effluent is combined with the abattoir before discharge either
to on-site or off-site treatment. Table 3 shows how the rendering plant compares to the overall abattoir plus
rendering plant in terms of total load which needs to be treated. It can be seen that while the flow from the
rendering plant is a small % of the overall flow, the COD, and total phosphorus is twice the contribution of the
volume of effluent from the rendering plant and the total nitrogen load substantially higher. However, much
of the nitrogen load is ammonia nitrogen coming off in the cooker and which cannot be captured. Half of the
nitrogen in the blood stick water is ammonia which would not be recovered by using an evaporator.
The tallow stick water was an unknown on this site. An approximate volume has been allowed for but the
system had some major problems during the site visit which prevented doing a meaningful assessment.
The rendering plant effluent is treated by anaerobic digestion followed by irrigation. The effluent has the
positive values of its nitrogen and phosphorus load, and the potential to generate biogas. The negatives of
the discharge cost of biogas to the atmosphere if the overall plant were to exceed 25,000 t of CO2 equivalent
emissions/year, and the electrical cost of treating the residual COD in the wastewater aerobically at some sites.
These positive and negative costs are shown in Table 4.
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Table 4. Waste treatment findings
COD waste discharge

t/yr

151.5

Theoretical anaerobic lagoon volume max & min)

m3

2,440

830

Digestion lagoon area (at 3m deep)

m2

815

280

Assumed peak electricity cost 7am-11pm

$

$0.13

Assumed off peak electricity cost 11pm-7am

$

$0.06

Electricity to power aerators for residual COD

kWh

18,940

Electrical cost to remove residual COD

$

$2,000

Electricity to remove all 151.5 t COD aerobically

kWh

94,700

Electrical cost to remove 151.5t COD aerobically

$

$10,100

3

Methane produced from COD removed

kg/kg

0.25

4

Emissions released from wastewater treatment

642.43

5

t CO2-e

Carbon permit charge

$/t

23

6

Carbon permit cost of rendering plant emissions

$

$14,500

7

Biogas produced by digestion

t/yr

43

8

Natural gas cost

$/GJ

$6.36

9

Value of biogas in replacing natural gas

$/yr

$14,500

10

Scope 1 emission reduction
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11

t CO2-e

Saving if emissions >25,000 t/yr

$

$2,700

Total savings

$

$17,200

Abattoir emissions if waste treated on site

t CO2-e

24,431.17

1

2

12

Table 4 is a summation of calculations to assess the order of magnitude of the effect of rendering plant emissions
on the environment. A well run anaerobic digester should remove 80% of the COD feed and this figure is
assumed by the federal government NGER. The site that was visited irrigates the resultant treated effluent.
However, other sites may want to reduce the waste COD further by aerobic means before discharge. A target
of 75% of the residual COD after anaerobic treatment is reasonable which gives an overall treatment of 95%
reduction. Item 2 in Table 4 calculates the electricity needed to run a blower or surface aerator. Biogas
is 60-70% methane. Item 3 gives the methane produced from the COD removed (NGER factor). Item 4
is the amount of carbon dioxide equivalent (CO2-e) discharged into the environment by treating the waste
anaerobically using Method 1 in the NGER calculator. If the company exceeds the threshold of 25,000 t/yr
CO2-e then this emission will cost $23/t. If the biogas is collected by covering the anaerobic pond and the gas
flared then the resultant CO2 can be discharged at no cost. Of course, the biogas could be used to replace some
of the natural gas fuel. The order of magnitude calculations in Items 7-12 detail the values. While it is possible
to digest the O+G that is discharged from tallow processing as it has a high COD compared to its weight, oil
and grease can cause major problems in covered ponds and it may be better to recover its energy by burning it
directly in a boiler.
These are only the preliminary findings from 1 of the 5 sites being surveyed under A.ENV.0512 “Effect of
rendering-b blood processing on abattoir waste & emissions”.
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Accessing Government Assistance – A
Changing Landscape
Damon Cantwell

National Grants & Incentives Partner – Deloitte

Background
State and Federal Governments in Australia deliver around $9 billion in industry assistance on an annual
basis. There are a number of programs on offer, but knowing where to look for opportunities, and how to
apply successfully for funding is another matter.
The lead up to a Federal election adds another dimension to the issue, and it is critical to understand what
the current government and Federal opposition are offering as incentives.
Each state government also has a range of programs on offer, supporting a variety of projects.

What activities are funded?
While there are a number of issue-specific programs (and significant funding over recent times for clean
technology and carbon reduction), there are some common themes that assistance programs seek to
support. These include:


Job consolidation or creation



Capital expenditure



Technology or innovation investment



Export market development.

It is important to regularly review state and Federal government websites to understand what new programs
are being launched.

How are projects best positioned?
There are some key attributes of individual projects that should be highlighted through any application
process, and some specific tips that successful applications typically incorporate:


Answer the question being asked – sounds simple but often missed along the way. Many
applications are fairly prescriptive on what is being sought.



Don’t leave it at the key merit criteria – while there are a number of core elements that need to be
addressed for given grant funding, companies should take the opportunity to incorporate the other
benefits their project offers

Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited, a UK private company limited by guarantee, and its network of member
firms, each of which is a legally separate and independent entity. Please see www.deloitte.com/au/about for a detailed description of the legal
structure of Deloitte Touche Tohmatsu Limited and its member firms.
Liability limited by a scheme approved under Professional Standards Legislation. 1
Member of Deloitte Touche Tohmatsu Limited
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Relationships are key – having an immaculate application is crucial, but knowing where it should be
directed, and who to meet with in support of the project is also important. Governments often run
information and consultation sessions on larger programs, especially as new funding is being
launched. These can be important sources of information



Look long term – government funding programs often support initiatives that run for 3-5 years, so a
company could have a project in the pipeline that aligns with funding on offer currently.

The Government’s Clean Technology Focus
The current Federal Government has a very significant support package for industry associated with its
Clean Energy Future initiative.
Around $32 billion in industry funding support was originally announced, delivered through a range of funding
mechanisms.
Additionally, the Coalition has foreshadowed a ‘direct action’ program to encourage industry to become more
environmentally friendly.
Following is a broad outline of the current Government’s assistance package, and some detail around the
proposed policies that have been announced to date by the Coalition. They are likely to form a guide to the
programs that could be ultimately announced by a Coalition Government if elected.

Securing a Clean Energy Future
The Government’s climate change plan ‘Securing a Clean Energy Future’ includes a $32 billion Industry
Assistance Package of programs, including carbon permits and funds for eligible businesses that are
adapting to a lower-carbon environment.
Approximately 500 companies will be directly liable for the carbon price. The flow-on effects of this carbonpricing mechanism will have an impact on Australian business and industry.
The package of programs includes carbon permits and funds for eligible businesses that are adapting to a
lower-carbon environment. There is a broad range of support initiatives incorporated in the carbon package.
Some of these are industry specific, for example measures targeting the renewable energy, steel, food,
foundries and manufacturing sectors, and others are focused on how companies are working to reduce their
carbon emissions.

2
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Table: Summary of the Australian Government’s Climate Change Plan
$32 billion Clean Energy Future
The Australian Government’s Climate Change Plan

$13.20 billion support for
innovation

$6.78 billion industry and
business assistance

$10.57 billion support for jobs

$1.20 billion land sector
measures

$10.0 billion Clean
Energy Finance
Corporation

$1.2 billion Clean
Technology Program

$9.2 billion Jobs and
Competitiveness
Program

$1.0 billion Biodiversity
Fund and other landbased measures

$5.0 billion Renewable
Energy Stream

$800 million Clean
Technology Innovation
Program

$5.0 billion general Clean
Energy Stream

$200 million Clean
Technology – Food and
Foundries Investment
Program

$3.2 billion Australian
Renewable Energy
Agency

$200 million Clean
Technology Innovation
Program

$8 million The Climate
Change Research
Program

$5.5 billion Energy
Security Fund

Carbon Farming
Initiative

$40 million Energy
Efficiency Information
Fund

$201 million Carbon
Farming Futures

$1.3 billion Coal Sector
Jobs Package

$70 million Coal Mining
Abatement Technology
Support Package

$946 million Biodiversity
Fund

$46 million invested in
research and development

$32 million Clean Energy
Skills Program

$5 million Clean
Technology Focus for
Supply Chains Programs

Assistance for innovation
The plan allocates $13.2 billion support for innovation will be administered by two new authorities:
The $10 billion Clean Energy Finance Corporation will provide investment in renewable energy, low-pollution
and energy efficiency technologies. The Corporation will invest in commercialisation and deployment of new
technologies. It will also invest in manufacturing businesses that provide inputs for these sectors.
A further $3.2 billion in existing government support is being managed by a new statutory authority, the
Australian Renewable Energy Agency (ARENA). ARENA will provide early-stage grants for projects aimed at
strengthening renewable energy and energy efficiency technologies to make them more cost effective.

Assistance for business and industry
As originally announced, the plan allocated $6.8 billion in targeted assistance for industry and business and
includes:



$1.2 billion Clean Technology Program
$5.5 billion Energy Security Fund for payments to close approximately 2000MW of very highly
emissions-intensive coal-fired generation capacity by 2020 and support electricity generators that will
be highly impacted by the carbon price
3
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Reducing emissions in the Electricity Sector
The Emissions Reduction Fund also proposes to make incentives available for power stations to reduce their
emissions in an orderly manner which protects jobs, electricity prices.
The Coalition would seek to engage with the electricity sector to determine the design of potential assistance
that could be provided through the Fund.
The Fund will only provide support to project that secure:





Jobs
Energy security
Electricity prices.

Clean Energy Jobs
The Coalition has allocated $60 million to develop the La Trobe Valley, Hunter and Central Queensland
regions as Clean Energy Employment Hubs to drive additional clean energy research and development.
The ‘Clean Energy Hubs’ will support the identification and attraction of new employment opportunities to
assist the transformation of local coal industry jobs transformation to clean energy jobs.

Additional programs
There is a range of additional measures being proposed including:





Solar towns and schools
Geothermal and Tidal Towns investment project
Greenhouse friendly program
Algal Synthesis and Biofuels opportunities
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$32 million Clean Energy Technology Skills Program for educational institutions and industry experts
to help develop skills relevant for a cleaner energy future
$5 million for Clean Technology Focus for Supply Chain Programs to support the transition to clean
technology in existing business development and facilitation programs.

Assistance for jobs
The plan allocates $10.6 billion in government assistance will be targeted toward securing jobs in critical
industries.
Funding is divided between three programs:




$9.2 billion jobs and competitiveness program aimed at keeping emissions-intensive industries onshore
$1.3 billion Coal Sector Jobs Package
$70 million Coal Mining Abatement Technology Support Package

Clean Technology Program
The $1.2 billion Clean Technology Program will provide support to the manufacturing sector through the
following three funds:
 $800 million Clean Technology Investment Program
 $200 million Clean Technology – Food and Foundries – Investment Program
 $200 million Clean Technology Innovation Program.

Clean Technology Investment Program
The $800 million Clean Technology Investment Program provides grants to manufacturers to support
investments in the installation of:



energy efficient capital equipment
low-pollution technologies, processes and products

Competitive grants will be provided for projects that improve the energy and/or carbon efficiency of
production process. A minimum grant size of $250,000 will apply under this program. Examples of eligible
projects include:







The development of products and adoption and deployment of technologies to reduce energy use
and/or carbon emissions
Projects that establish new facilities to replace existing manufacturing facilities
Process re-engineering that involves adapting energy or carbon efficient manufacturing
Conversion of facilities from coal to natural gas
Cogeneration
The implementation of energy efficiency opportunities, such as:
o Improved electrical motor efficiency
o Improved efficiency of refrigeration
o Intelligent control systems for production and factory management

4

111

Clean Technology Innovation Program
The Clean Technology Innovation Program has allocated $200 million over five years for grants to support
investment in research and development. This program will support innovation in renewable energy, lowpollution technology and energy efficiency. Funding can contribute to expenditure toward:
 R&D
 Proof of concept
 Early stage commercialisation
Funding will be on a co-contribution basis and industry will be expected to contribute one dollar for every
dollar from the Government.

The Coalition’s Direct Action policy
The Coalition has outlined a ‘direct action’ approach designed to reduce Australian CO2 emissions by five
per cent by 2020. There are a number of elements to this program:

Emissions Reduction Fund
The Coalition is proposing the establishment of the Emissions Reduction Fund to directly support CO2
emissions reduction activities by business and industry. The Fund will call for tenders for projects that will:






Reduce CO2 emissions
Deliver additional practical environmental benefits
Assist in maintaining the current price of products for consumers
Protect Australian jobs
Attract footloose investment.

The Coalition proposes that the Fund will have an initial allocation of $300 million, increasing to $500 million,
then $750 million and $1 billion over a four year duration.
The Emissions Reduction Fund will use the existing National Greenhouse and Energy Reporting
Scheme (NGERS) to determine proposed emissions reductions beyond overall base levels already
determined for businesses.
Small businesses and other entities not covered by NGERS will be able to participate should they choose to
opt-in.

Opportunities to replenish soil carbons
Through the Emissions Reduction Fund a future Coalition Government has announced it is seeking to focus
on CO2 abatement through soil carbons by 2020.
Farmers will be encouraged to tender for all verified new additions in soil carbon beyond the commencement
of the Fund.

5
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Reducing emissions in the Electricity Sector
The Emissions Reduction Fund also proposes to make incentives available for power stations to reduce their
emissions in an orderly manner which protects jobs, electricity prices.
The Coalition would seek to engage with the electricity sector to determine the design of potential assistance
that could be provided through the Fund.
The Fund will only provide support to project that secure:





Jobs
Energy security
Electricity prices.

Clean Energy Jobs
The Coalition has allocated $60 million to develop the La Trobe Valley, Hunter and Central Queensland
regions as Clean Energy Employment Hubs to drive additional clean energy research and development.
The ‘Clean Energy Hubs’ will support the identification and attraction of new employment opportunities to
assist the transformation of local coal industry jobs transformation to clean energy jobs.

Additional programs
There is a range of additional measures being proposed including:





Solar towns and schools
Geothermal and Tidal Towns investment project
Greenhouse friendly program
Algal Synthesis and Biofuels opportunities
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Symposium summation
Julius Rath, ARA Director
The concept of sustainability is something that most industries and most societies aspire to. We have all
come to realise that sustainability is essential if we want to secure a future for our planet.
The theme of this symposium has been “Rendering for Sustainability” and if we didn’t know it already we
are all involved in a very sustainable industry. Rendering itself is a very sustainable enterprise and each
speaker has remarked and elaborated on this theme.
Tallow is an ingredient that has been in and out of favour over the years for various reasons at various
times. James Fry in his key note address highlighted the current importance placed on tallow as a renewable
resource and he elaborated on how the tallow price is now inextricably linked to vegoil and brent crude
prices.
The mandated use of bio fuels has created an overheated demand for tallow and although we are currently
receiving the price benefit of this, I am skeptical of the unintended consequences that may arise from the
impact of mandating its use.
Jeffrey Glanz from Neste went on to tell us in some detail about the enourmous source of demand for tallow
particularly as an ingredient for biofuels to the US. But oddly enough, Australian tallow is not even allowed
to be sold into the EU. Again, I am skeptical about regulators’ interference.
Our Tallow must be used in one part of the world and is not allowed to be used in another?
Go figure??
In fact over regulation poses an unintended threat to sustainability itself.
More particularly the trade barriers that arise from the politics of regulation pose the more serious threat
Some of the other threats to sustainability are due to consumer misperceptions, the unreasonable
expectations of powerful retailers and the adverse affects of special interest groups who influence public
opinion.
These issues need to be managed by maintaining high standards of operations and products and we must
continue to promote good communication about what we are doing.
But as both Tony Edwards and Paul Ryan stated, the population of the world is growing – expected to
be 9 billion by 2050! The pressure is on to feed the world! This will have to be done by advances in
technology and increases in efficiency.
Dr Hartog in fact stated that efficiency is synonymous with Sustainabilty.
In relation to our protein meals we are reminded what a valuable part they play in the feed chain, by
providing energy, essential amino acids and minerals. Interesting to note again that rock phosphate is a
dwindling non renewable resource and that essential phosphorous is an understated but valuable component
of our protein meals.
There seems to be good prospects for the rendering industry in aquaculture. With 70% of the world’s oceans
over exploited, aquaculture promises to provide a strong demand for rendered products. Our customers are
suggesting that we iron out product variations and find ways to make our products more suitable.
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Australia is particularly well placed, to meet this demand, being on Asia’s doorstep.
One aspect of sustainability is that rendering uses waste materials to manufacture valuable end products.
The other aspect of sustainability is the way renderers minimise their energy requirements and reduce or
eliminate their own waste.
This topic was well covered by this morning’s speakers and it seems that there are still good opportunities to
use less resources, minimise waste and reduce our environmental impact. And again, we must communicate
the message about the good things we are doing!
Some of the sponsor presentations have been really good at keeping us informed about developments in
technology, machinery, processes and systems.
This is the third time I’ve summarised the Symposium proceedings and looking back on the some of my old
notes, a lot of our current issues are the same as they were previously.
Four years ago our biggest threats were the global recession, environmental issues relating to climate
change, drought and issues concerning animal and human health.
Two years ago we identified the serious debt crises in the US and Europe, the emergence of the rendering
industry from South America, the re-emergence of rendered products from North America and Europe, and
the problems caused by bureaucracy and over regulation.
Somehow we seem to learn to live with our problems and we overcome them and keep moving forward.
We are part of a resilient industry that is poised to seize the opportunity to provide sustainable energy and be
a sustainable part of the food chain in the future.
Going back to the Symposium, I think this 12th International Symposium has been an outstanding success.
It’s been well attended, we’ve had interesting speakers, stimulating discussion and good company….and all
this in a classy venue, a comfortable environment and a relaxed atmosphere.
Congratulations to everyone involved in putting together an outstanding event.
Phil Lambeth is going to wrap up the proceedings and I’m sure he is going to thank all the people involved
for doing such a good job as he well should.
But before he does, I think we should thank Phillip for the wonderful job he does and has done in chairing
the organizing committee for the Symposium.
This is about his 6th or 7th time he has done it and he puts in a lot of time and effort and is a worthy recipient
of our ‘service to industry award’.
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Rendering – An integral part of the sustainability challenge
Philip Lambeth, Chairman Symposium Committee
As we move towards the year 2050, there is a recurring link to a population projection of 9 billion people living
on the planet. This provides an enormous responsibility to everybody involved in the production of food.
Against the backdrop of rising incomes and increased demand, the world has to come to terms with constraints
to unchecked production through just growing and producing more. Arable land and available water is finite.
Improvements in technology will drive production with estimates of enormous production efficiency gains
possible as a result. It is estimated that only 70% of the animals’ potential growth efficiency is currently being
achieved in modern production systems. This gives rise to enormous capacity for improvement through gains
in knowledge and technologies.
Such gains will only be considered to add to sustainability, providing they can be secured whilst at the
same time reducing our footprint on the planet. The challenge is truly global due to the different stages of
urbanisation of different countries and their capacity to pay the price of sustainability, that is, the higher cost
of sustainable ingredients and technologies. These gains have to be secured within competing interests such as
the environment, food safety, livelihood and human health, with a countries degree of development adding to
the complexity of the challenge.
During the course of the last few days, we have heard many speakers covering topics of significant difference
however, with the theme of sustainability and how the rendering industry in particular contributes to
sustainability, being common to most papers. The industry plays an enormous role in providing a valuable
resource for the production of food, as well as an environmental role against a backdrop of producing more
with fewer inputs. In addition to food production, the industry provides highly valuable ingredient inputs
for the manufacture of petfood, edible fats, soaps and of course renewable fuels. The rendering industry has
a significant role in meeting the challenge of sustainable food production around the globe both directly and
indirectly through the provision of valuable resources for these industries. Were these not available, increased
demand from other sources would lead to greater demand on mainstream raw materials, from what may be
considered less sustainable origin.
I would like to thank the speakers that have been at the heart of this symposium, many whom have travelled
from different parts of the world to attend. Your participation and contribution to this symposium, is very
much valued by Australian Renderers Association.
These events take considerable financial resources to stage. I would like to thank the exhibitors that have
contributed to this symposium and ask that you support them in your commercial operations’ purchasing
decisions.
As in the past, sponsorships are sought by the association and provide the backbone of the financial support
that enables this event to take place. From the venue, the reception, the gala dinner, entertainment and partners
program; all these components of the symposium are largely paid for by the generosity of these sponsors. I
would like to list and acknowledge them as follows:
Platinum Sponsors
Haarslev Industries, Keith Engineering, CSF Group and Spirax Sarco
Gold Sponsors
Auspac Ingredients, Craig Mostyn Protein / Talloman, BEC Feed Solutions, Wilmar Gavilon, Rendertech and
Stord Process.
Silver Sponsors
SBT Group, Peerless Foods, MBL Proteins and Gardner Smith
Other Sponsors
Anco Eaglin, AJ Bush Manufacturers and Mars Petcare
116

In addition to exhibitors and sponsors, this event has only been made possible by the hard work of the organising
committee. I would like to acknowledge the following people. Andy Bennett, Bill Spooncer, Bradley Hopkins,
Derek Henderson, George Schinard, Julius Rath, Philip Cuff, Rick Carter, Stephen Cooke, Tim Juzefowicz and
Warren Mclean. All have made significant contributions to the staging of this event.
Finally, I would like to acknowledge Graeme Banks for his long years of service to the association and this
event, including the formative stages of this, the 12th symposium. Following Graeme’s retirement, Dennis King
has been a driving force for the symposium and I would like to acknowledge his efforts and dedication.
The association and the organising committee look forward to welcoming all delegates to the 13th symposium
in 2015.
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