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CHAPTER X.X.X.

GUHDBDELINES—ON HANDLING AND DISPOSAL OF
CARCASSES AND WASTES OF AQUATIC ANIMALS

Article X_X.X.1.

Introduction
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aquactlture-operations;orinthe-wild; The scope of this Chapter is the handling an
disposal of carcasses and wastes of aguatic animals in the course of routine aquaculture operations, as
well as in exceptional situations such as mass killing and mass mortality (including in the wild).

-----

In the event of aguatic animal mortalities of a significant nature in aquaculture or in the wild, the
Competent Authority should be notified so that necessary steps can be taken to dispose of the dead

aquatic animals, in order to minimise the risk for possible spread of disease.

o : : are—taken—Disposal methods should take into
consideration a range of factors, including the cause of mortality. It may be appropriate to carry out a

risk assessment on the disposa/ options. Relevant environmental and waste management legislation
should be adhered to.
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of-the-CompetentAnthority- Storage, transport and disposal of aguatic animal carcasses should be carried
out in adherence with all relevant local and national legislation. In the case of killing of animals for
disease control purposes or unusually large mortalities of unknown origin, this may be require
approval from, or supervision by, the Competent Authority.

The guidelines in this Annex are general in nature. The choice of one or more of the recommended
methods should be in compliance with relevant local and national legislation. dheguidefines—shoutd—be

Article X.X.X.2.



Definitions

For the purpose of these guidelines, the following definitions are relevant to the disposal of aguatic
animal carcasses and their wastes:

* Agquatic animal carcass means the entite body or patts bedyteeank of an aguatic animal
subsequent to killing or death.

*  Composting means decomposition of infected material by micro-organisms under aerobic
conditions.

Disposal means reduction of aguatic animal carcasses to its constituent components and

inactivation of the pathogens of concern (e.o. by means of burial, chemical or thermal

treatment.




Disposal plant means a plant approved by the Competent Authority for the disposal of agquatic
animal carcasses and waste thereof.

Ensiling means the process of grinding the aguatic animal carcasses and reducing the pH in the

mass by adding an organic acid. The pH should sast be kept below 4.0 for the duration of the
process.

High risk waste means aguatic animals ot aquatic animal carcasses, waste ot offal that constitute, or

are suspected of constituting, a serious health risk to animals or humans. Waste that is not bz

risk waste is considered of low risk.
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General provisions

All gquatic animal carcasses and processing wastes should shall be treated in such a way that the raw
waste material may easily be collected and transported to a separate storing place and subjected to
disposal in order to ensure that the risk of spreading of infection is contained. The storage place
should srast be separated from the farm site/production area and have leak proof containers and a
sufficient carrying capacity to store the waste until disposal.

Provisional storage of wastes may take place after:
a)  Chilling/freezing down to 4° C or colder, or
b) Preservation with organic acids to below pH of 4;.0 or lower, or

¢)  Other methods approved by the Competent Authorities.

Article X_X.X.4.

Regulations-and Jurisdietion-Governance

The Competent Authority
¥efeﬂ-ﬂﬁfyﬁ%émims&&ti6ﬂ should oversee give—fhe#efﬁwm@f—?ﬁayﬁef—fhe—&&fheﬁw—&ﬁd—the—}ega%
powers—to—earry—out—theaectivittles—neeessary—for the efficient and effective disposal of dead aquatic

animals and their wastes. Cooperation among all between—theVeterinary—Service—and—any—other
relevant agencies and stakeholders bedies involved in aguatic animal health is necessary to ensure safe

disposal. In this context the following aspects should be integrated regulated:

persennel physical,
loglstlcal and data access bg relevant personnel, in coogeramo th 1nvolved stakeholders2

2. movement controls and the authority to make exemptions under certain biosecurity conditions,
for example for transport of dead aguatic animals to another location for disposal,;

4.  anyneed mechanisms to transfer ownership of dead aquatic animals to the Ceompetent Aauthority,

5. the determinationing of the method and location of disposal, and the necessary equipment and

facilities, by the Competent Authority +eterinary—Servéces, in consultation with other authorities

including national and local government organisations competent for the protection of the
environment.




Article X_X.X.5.

Collection, storage and labelling of aquatic animal carcasses/ other wastes

1. On farm storage

Agquatic animal carcasses infected by an agent causing an-OFEisted disease referred to in the Aguatic
Code or suspected of being so, should must not be transported (moved from the farm) to fish
slaugtherhouses or to establishments for disposal etagnatic-animai~waste without permission from
the Competent Authority.

Agquatic animal carcasses and waste should sust be stored at-an-appropriate—temperatureorphs

and in a manner that prevents leakage of infectious agents to the environment. Where possible,
waste should be stored frozen or undergo ensiling. Ht—is—recomended—to—make silage—ofthe

Unnecessary storage of aguatic animal waste should smuast not take place before being handled in

an approprlate way according to these regulatlons Upen—all-storageit-must-beseeured—that
. Al

stored wastes should be secured to prevent contact with aguatic animals, other animals or birds.
Access should be limited to authorised personnel only.

The Competent Authority may authotise exemptfrom—theinstructions—and—permit transport of

fresh or frozen products to establishments for further handling.

2. Intermediate storage

If intermediate storage sites are planned for aquatic animal waste prior to transport to a disposal
plant, such intermediate storage should sast be in pursuanee compliance with regulations given
by the Competent Authority.

Equipment used for transportation should sust be cleaned and disinfected before being
returned.

Containers used for storage and transport of aguatic animal produets/wastes not intended for
human consumption should sust be transported in bulk directly to a disposal plant for handling,
and should smuast be labelled with the necessary information regarding content, origin and
destination.




Article X_X.X.6.

Handling, storage and processing of risk waste material

1. High risk waste

Waste material of aquatic animals considered to be high risk waste should be treated in a disposal
plant or be destroyed in an incineration plant approved by the Competent Authority for this type of
waste or according to specific regulations regarding—eembat on the control of contagious
diseases. The Competent Authority may give exemptions from the instructions for disposa/ including
permission to disposal by esmbedsrent burial or incineration outside an approved incineration
plant, spen—judgmentas—regards—spread—of after consideration of the epidemiology of the
disease, capacity of the disposal plant, availability of transporting vehicle, distance of
transportation and the amount of waste.

2.  Low risk waste

Low risk waste from aguatic animals may be used as raw material in feedstuffs for other far—and

produetion animals (such as pigs, poultry, ruminants), technical or pharmaceutical products
(such as chitin) or it may be composted.

Alternatively, low risk waste may be treated at disposal plants ot in other plants/sites according to
the instructions given by the competent authority.

If low risk waste are is being handled or transported together with bigh risk waste or being mixed
with bigh risk waste, such waste are-te should be considered as high risk waste and srast be treated
as such.

3. Processing of high risk waste material

a)  Registration and labelling of batches

Disposal plants should should st have a system for reglstratlon and labelhng of each batch for

tracmg purposes

b) Notification

If testing of high risk waste materi#l shows that the product is not satisfactorily produced and
thus may be a risk for spreading of an infectious agent, disposal plants should have-te report
immediately to the Competent Authority which then may requirte additional measures to solve
the problem. Such-Ussatisfactorilyproeessed products should sust not be transported
trom disposal plants without permission from the Competent Authority.

c¢) Reporting

Disposal plants should sast report annually to the Competent Authority on their its operations.
The report should sust contain a short summary on quantity and type of raw material
received, supplier, quantity and type of finished product, receivers, critical check points,




aberrations—te and deviations from provisions inpursuanee-swith—+he stipulated in relevant
regulations and-measures-to-correctthis.

d) Disposal programme

Atfter killing (culling) of aquatic animals, the process of disposal should take place as soon as
possible to prevent minimise the risk of spread of any infectious agent. Procedures should
also be in place to avoid spread of diseases pathegens by leakages, scavengers, etc. if delay
in the disposal plan occurs.

e) Site of disposal

Selection of suitable sites for disposa/ should be identified on local or regional basis as part
of a contingency plan established by the Competent Authority. 1deally, disposal on site should
not be permitted. If disposal on site is necessary, a combination of different methods for
treatment of the waste prior to landfill may be approved by the Competent Auzhority (i.e.
ensiling, thermal treatment).

If the site for disposal is close to the border of a neighbouring country, the Competent
Authority of that country should be notified.

f)  Disposal methods

The methods of disposal include butial, composting, ensiling, incineration, pasteurisation,
rendering, on-site processing and freezing. The method of choice for disposal should must
depend on the pathogen in question, the number/volume of aguatic animals to be disposed

and the site chosen for disposal. The choice should be based on an assessment of potential
risk to public and animal health as well potential effects on the environment arising from
the disposal

Article X.X.X.7.

Conditions for approval, inspection, and supervision of disposal plants and-sampling for
high risk waste

1.

Approval of disposal plants

Disposal plants handling wastes of aquatic animals should srast be approved by the Competent
Authority.

The localisation and design for building and any substantial change of a disposal plant should
muast be approved by the Competent Authority.



Disposal plants using low risk saterial waste for production of technical or pharmaceutical
products may be exempted from the demand for approval but should be registered by the
Competent Authority.

Conditions for approval

In order for a disposal plant to be approved for handling of aguatic animal wastes, it should sust:

2)

b)

)
d)

©)

be adequately separated from the public highway and other premises such as fishfarms, fish
slaugtherhouses, fish processing plants and rivers, etc.;

fulfill requirements for buildings and equipment given by the Competent Authority,
have access to necessary laboratory services at approved laboratories;

fulfill requirements for handling of the aguatic animal wastes given by the Competent
Authority,

fulfill requirements for handling the products as given by the Competent Authority.

Approval should be withdrawn if a disposal plant no longer fulfils the criteria given by the
Competent Authority.

General provisions for disposal plants

2)

g

h)

The plant should sust be localised at an adequate distance from other establishments that

handle aguatic animals aeuacelrare—enterprises—sueh—as—fish—slaughterhouses;proeessing

plants-and-fishfarms to minimise the risk of spread se—that-therisk-efspread of infectious
agents to such establishments is-minimal.

Routines should smust be established in order to prevent agquatic animal waste from

contaminating gettinginteueh-with equipment that can not be disinfected.

The plant should saust be separated into a clean and an unclean sector/section.

The unclean section should sast have floors from which it is easy to collect and lead away
liquids. It should saust be easy to clean and disinfect.

A system for the collection of waste water from the unclean section including the
possibility for disinfection of the effluent water should ssust be in place.

Handling and treatment of aguatic animal waste should take place as soon as possible after
being received and it should sust be ensured that all organic materials ate being treated.

Effluent waste water should be disinfected before leaving the premises in order to reduce
the risk of spreading disease.

Measures to prevent birds, insects, rodents or other noxious animals from getting in touch
with the aquatic animal waste prior to treatment should ssust be in place.




)

Personnel at the (unclean sector)(dirty section) should sust use suitable working clothes
and footwear that is easy to distinguish from working clothes used in clean section. Such
personnel should ssust not be admitted to clean section without change of working clothes
and footwear and after thorough hand washing. Separate pull on clothing and footwear for
inspection personnel should sust be at hand. Equipment should sust not be brought
from dirty to clean section.

The end product should sust comply with requirements set by the Competent Authority.

Special provisions for disposal plants

)

b)

d)

Demands for treatment, refining and storing of animal waste in disposal plants

Aguatic animal waste, if not already ensiled, should srast be ensiled as soon as possible after
arrival.

The ensiled mass should shalt be heated to a cote temperature of minimum 85° C for at
least 25 minutes and at earliest 24 hours after the admixture of formic acid.

Sterilisation plants

Minimum requirements for thermal treatment of the lots is a core temperature of at least

133° C for at least 420 minutes at a pressure of 3 bar-er136°-CHfor20-minutes—ata

o

2 —Tryarorysat

Incineration plants

Incineration plants treating animal high risk wastes of aguatic animals should srust fulfil the
general criteria given above. Aguatic animal waste should smust be incinerated as soon as
possible after being received. Priot

Composting plants

A composting plant should srast fulfil the general requirements given above. A composting
plant should not receive bigh risk waste unless pretreated to a microbiological safe standard;
and aguatic animal waste should ssust be composted as soon as possible after being received.

Composting should srast take place in a reactor so that the process of decimation of possible
infectious agents can be controlled and supervised. Aguatic animal waste products may also
be composted by rank composting. The composting process should sust not be ended until

decimation of possible infectious agents have been achieved.

Biogas plants

A biogas plant should ssust fulfil the general requirements given above. The plant should
not receive high risk waste unless pretreated to a microbiological safe standard; and aguatic
animal waste should srast be processed as soon as possible after being received.

Internal control in disposal plants

A system for internal control, identifying critical points and means of control for such

points, should sust be in place at the-destraetion disposal plants. A general documentation
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system for internal control including sampling for control of critical points should sust be
established.

Spot checks of batches should be carried out in order to check the microbiological
standards. Products from incineration- and composting plants may be exempted from such
checks. The Competent Authority may grant exemptions on specified conditions.

Records with the results from the different samples and checks, should ssust be kept for a
given period decided upon by the Competent Authority. Analyses and sampling should sust
be carried out in accordance with international recognised standards.

Burial and burning

The following considerations are important in selecting a burial site:

e Access - both for equipment to dig and close or cover the burial pit and for the
delivery of carcasses or other materials to be buried.

e  Environment - including distance to watercourses, the sea, bore holes and wells; depth
of the ground water level; susceptibility of the land to flooding; proximity to buildings,
especially houses; proximity to neighbours or public lands including roads; slope of
the land and drainage to and from the pit; permeability of soil; sufficient space for
temporary storage of overburden; and direction of prevailing wind (to manage odour).

e  Construction - rocky areas;~with-slowdigginginerease—eosts—and should be avoided.

Soils with good stability, capable of withstanding the weight of equipment used to dig
eenstraet and fill the pits, should be selected. If required, diversion banks can be
constructed to prevent surface runoff entering the pit or to prevent any liquids
escaping from the burial site. Fencing may be necessary to exclude people and animals
until the site is safe for use.

Pyre-burning
The following considerations are important in selecting a pyre-burning site:

e Location - the possible effects of the fire’s heat, smoke and odour on nearby
structures, underground and aerial utilities, roads and residential areas.

e Access to the site - both for equipment to construct the pyre and maintain the fire,
and for the delivery of fuel and aguatic animal carcasses or other materials to be burnt.

e Environment - an adequate firebreak around the pyre is essential. Local bush fire
brigades should be consulted for advice, for any required permits and for fire
appliances to be on site during the burn.

e  Fuel - pyres need considerable fuel to achieve complete incineration. The amount and
types of fuel available will vary considerably. All required fuel should be on site before
the burning is started.
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Article X_X_X.12.

Methods for bandling of waste materiad (aquatic animal carcasses, parts of aquatic animal
carcasses)

Disposal may be carried out by several methods such as composting, meunding; fermentation,
incineration, pyre burning, rendering and/or deep burial/landfill in order to prevent spread of
pathogens causing disease in aguatic animals.

Waste material of aguatic animal origin, packing material etc. should be collected, handled and
disposed of to ensure that contamination and spread of disease is avoided. Such material should be
stored in closed, leak proof containers prior to disposal. Special transportation procedures should
srast be in place when transporting infectious material (aguatic animal carcasses/other waste saterial)
from infected aquaculture premises to the place of pathogen inactivation/ disposal handling.

Recommended methods for pathogen inactivation and disposal of it aquatic animals are as follows:

1. Burial

Burial is a general practice for disposal of animals. Controlled burial may take place either in a
landfill site or #-a-place{pit-site} other locations accepted by the Competent Authority based on
risk assessments as regards agquatic animal health, public health and possible environmental
pollution. Whiteds i : i ol : atl elati
sutfaee:

In selecting an acceptable burial site, the following considerations are important:

e The site should be easy to access by equipment for digging and closing of the burial pit as
well as for the delivery of aquatic animal carcasses and/or other waste matetial to be buried. It
should be located at a distance from watercourses, the sea, water-supply (wells, boreholes),

fish—farms aquacuiture establishments and proximity to areas easily accessed by the public.

Fencing and restricted admittance may be necessaty.

e The pit dimension depends on the volume of the fish aguatic animal carcasses and/or material
to be buried. Furthermore, they should be constructed in such away that they are easy to
till with gguatic animal carcasses and other material to be buried. Figure 1 shows how a pit

may be constructed fby-eoutrtesyofAGEAETRIAN).

e  The pit filling content should be covered with unslakead lime (CaOH) at a rate of 85 kg
per 1000 kg fish of waste saaterial to hasten decomposition and to prevent scavenging of
that contaminated material te—be—surfaced—by—seavengers;—ete. Hneeessarys—sSuch pits
should be inspected ir-oerder to confirm easure that no leakages of infected material have
occurred.

Whenever possible, the smaterial waste should be subjected to a pathegen—redueing treatment
that ensures inactivation of the disease agent, such as ensiling or pasteutisation, prior to burial or
landfill.
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Figure 1 (Source: Aquavetplan 2002, Disposal)
Model of pit for disposal of carcasses by burial: (A) open pit; (B) freshly closed pit.
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(B)
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Maceration

Maceration by using a mechanical device eutfit with rotating blades or projections causes
immediate fragmentation and death in newly hatched aguatic animals and embryonated eggs (as
well as fertilised/unfertilised eggs of fish) and is a suitable method for processing of such
material.

After maceration, the material waste should be subjected to a ine treatment that
ensures inactivation of the disease agent, such as essz/ing or pasteurisation.

Chemical and biological treatment of wastes

Chemical and biological treatment of aguatic animal carcasses/ other wastes ef-guatic-aninals may
be carried out aerobically or an-aerobically. The processes normally lead to end products that
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are microbiologically stable and that may be used as fertilisers (or for production of technical
products).

4. Ensiling

Ensiling of aquatic animal carcasses and other waste satestal from aquatic animals in an organic acid
such as formic acid is an effective method to kill most infectious agents in aguatic animals within
48 hours. The pH in the ensiling process should be maintained at, 35— or below, 48 or above

pH 12 throughout the process. Fhus;—itis—necessaryto—monitorpHthroughoutthe—entire

should be subjected to a pathegen—redueing treatment that ensures inactivation of the disease
agent, such as pasteutisation.

5. Biogas/fermentation

Biogas production is a process where organic matter in biological waste products is fermented
under anaerobic conditions. Fish waste is usually processed in co-digestion with a liquid
substrate such as slurry. The main gases produced are methane (50-75 %) and carbon dioxide.
The energy in the methane may be used for heating purposes.

The two main types of biggas production are mesophilic anaerobe digestion and thermophilic
anaerobe digestion. The mesophilic process takes place at 33-35 °C where the liquid fraction
remains for 20 — 25 days. The thermophilic process takes place at 52-55 °C and the liquid
fraction remains at that temperature for15-20 days.

Both processes are normally continuous, and a portion of the end material is removed every 2-
12 hours. There is a risk that new material which has been in the reactor for only 2-12 hours is
removed with the finished products.

To get a biological stable end product, this is often pasteurised in specially constructed tanks or
heaters by heating to 70 °C for one hour.

6. Composting

Depending on the type of composting (e.g. windrows, closed vessel) and the raw material used, as
well as the climatic conditions, the temperature parameters of the process and the heat
distribution in the material may be different. An example is given in the German Bio waste
Ordinance (1998) which specifies that composting plants should operate with a material having a
moisture content of 45-50% at a pH of approximately 7.

When held in windrows, the entire material needs an exposure time of at least two weeks at
55°C, while in closed vessels exposure to 65°C for one week is required. In theory, many types
of fish pathogens can be inactivated in a validated composting process. Even though systematic
investigations with fish pathogens have not yet been performed, it may be possible to
extrapolate from the behaviour of other similar pathogens of warm-blooded animals, as well as
of relevant indicator organisms, that a validated process will be safe from the hygienic point of
view. However, data presented has highlighted the robustness of IPN virus and its ability to
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survive this process. Consequently it is necessary to consider the capacity of individual fish
pathogens to survive various treatment processes.

Hioh risk_waste should be heated at 85 °C for at least 25 minutes prior to the composting process.

To get a biological stable end product, the compost is—efter may be pasteurised in specially
constructed tanks or heaters by heating to 70 °C for one hout.

Inactivation data for fish pathogens in validated thermophilic anaerobic batch processes ate not
available, but it may be concluded from Table I, page 18 that under comparable circumstances
similar fish pathogens will also be inactivated. In Table I the longest survival times are given
without taking the exposed matrix (virus suspension or virus adsorbed to a membrane) into
account.

Thermal treatments

Thermal treatment of gguatic animal carcasses or other organic material may be carried out by
different methods, such as burning, incineration, heating (pasteurisation) and sterilisation.

Incineration

Incineration is a controlled burning process carried out in fixed incinerators, air curtain
incinerators or municipal incinerators tested and authorised by the Competent Anthority. Mobile
Aair curtain incinerators are-a—mobileineineration—system—that may be brought on site. Aguatic
animal carcasses/ other wastes may thus be burned to ashes on spot and transportation of infected
material is not required.

Leak-proof transportation of iaput waste saaterial for disposa/ to incinerators es at fixed
locations s may be necessary, as well as requirements for subsequent disinfection of vehicles
transporting aguatic animal carcasses/ other waste matetial.

Incinerators for biological material are very effective for a complete disposal of aguatic animal
carcasses/ other waste satesial of aquatic animals/ disease agentspathegens and with little or no
pollution to the environment. However, such dincinerators; heweses; may only be capable of
handling limited volumes of biological material.

Pyre burning

Pyre burning may not be suitable for is-netso-conventientto-handle large numbers ameunts of
aquatic _animal carcasses;/—or large volumes of wastes of aquatic animals. Hewever,—when

In selecting an acceptable pyre burning site, the following considerations are important:

e Site location should be away from residential areas, etc to avoid unpleasant conditions
caused by smoke and odour from the burning. Pyre burning sites should be placed in such

a way that they are easy to access. Afire-bed-of 2;5x275-misneeded-pertonne-of fish:
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e  Fuel/other combustable material for pyte-burning ate needed in considerable amounts to
complete degradation of the aguatic animal carcasses/ other material waste to be disposed.

e  [ire management should sust be administered in an appropriate manner using sufficient
fuel supply in the initial phase and throughout the entire burning process. If the pyre-
burning is carried out correctly, fisk aguatic_animal carcasses will be destroyed within 48
hours. The ashes should then be brought to a place of disposal approved by the Competent
Aunthority.

10. Heating

a)  Pasteurisation

Heat treatment at temperatures below 100°C can be considered as pasteutisation,
Pasteurisation may and-will-only have limited inactivating effects on micro-organisms. Heat
resistant spores of mesophilic or thermophilic sporeformers will generally survive this
procedure or will only be inactivated after extremely long exposure times or multiple
heating steps with cooling steps in between.

The advantage of 2 moderate heat treatment such as pasteurisation is that product quality is
maintained, especially with regard to easily hydrolysed proteins that are found in raw
materials originating from fish.

The construction of the heating devices can vary, in that it may either be constructed as a
pipe heater or as a pasteurisation tank. In the latter, stirring improves the heat transfer and
heat distribution. Any time/ temperature relationship that has been validated with the
relevant organisms may be used for pasteurisation.

For materials likely to contain high numbers of pathogens, pasteutisation at 90°C for 1 hr
should be used. For materials with a low pathogen load, 70°C for one hour may be applied.
Thermal inactivation of pathogens also depends on the size of exposed particles if the
material to be pasteurised contains solid material, such as animal tissues. Thus, a maximum
particle size of 50 mm is recommended for heating at 90°C/ 1 hr, and a particle size below
30 mm for heating at 70°C/1 hr. Batch treatment should be used to safeguard the
microbiological safety of the process and end-product.

b)  Sterilisation

Sterilisation of fish—material gguatic animal carcasses and/or waste based on the process
described for terrestrial animals (133°C, at 3 bars for 20 minutes) may lead to problems due
to technological difficulties; and or to a product that might eannot be used as feed or

fertiliser due to glue formation and/ot hydrolysis of proteins {EH—Hse-ofbyproduetsin
aguacaltare):

11. Rendering

a) This4s Rendering is generally achieved through a closed system for the mechanical and
thermal treatment of aguatic animal tissues leading to stable, sterilised products, e.g. animal
fat and dried animal protein.
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b) The process is used for the production of fish meal and fish oil, and can also be used as a
method for disposal of dead aquatic animals. This kind-efheat treatment will eradicate all of
the known agquatic animal pathogens, and the end products can, depending on the quality of
the starting material, be used for the production of technical products or even as feed for
pet and fur animals.

1. step 2. step 3. step 4, step
25 minutes 5 minutes 1-4 hours 30-60 minutes
Heating in 2 Separation of Holding time Evaporation at
steps oil and proteins before 80°C
1st step 60 °C » at95°C > evaporationat [
2nd step 96 °C 80-90 °C
\ 4

Oil stayswarm Filtration.

for severd —»| Refining.

hours Biodiesel.

¢) Description of the process

The raw material for this process can be either fresh or ensiled materials. The quality of the
end product depends on the quality of the raw material.

Step 1: the raw materials are heated slowly to a temperature of 95°C
Step 2: the oil and the proteins are separated by pressing and centrifuging

Step 3 and 4: the drying process should not be so hot that it denatures the fish proteins,
but hot enough to remove all fish pathogens.

The oil fraction stays warm for several hours, and is typically w#H-be decanted and purified
before further processing.
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