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WasteAid UK is a charity working to make an impact on the global waste emergency by:

e Partnering with local organisations to improve the health, environment and livelihoods of
people without waste services.

e Building the skills of local people to deliver practical solutions to the waste management
crisis in their own communities.

e Raising awareness of the benefits of proper waste management and campaigning for
greater change.
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CIWM (Chartered Institution of Wastes Management) is the leading professional body for the resource
and waste management sector, representing around 6,000 individuals in the UK, Ireland and overseas.
It awards the title of Chartered Waste Manager to qualifying members.

The objectives of the CIWM are to advance the scientific, technical and practical aspects of wastes and
resource management worldwide for the safeguarding of the natural environment, to promote
education, training, and research in wastes and resource management, and the dissemination of
knowledge of the topic; and to strive to achieve and maintain the highest standards of best practice,
technical competence and conduct by all its members.

www.ciwm.co.uk

Creative Commons

Under this licence, our work may be shared freely. This provides the freedom to copy, distribute and transmit
this work on to others, provided WasteAid UK and CIWM are credited as the authors, text and images are
unaltered. This work must not be resold or used for commercial purposes. These conditions can be waived under
certain circumstances with the written permission of WasteAid UK. For more information about this licence go to
http://creativecommons.org/licenses/by-nc-nd/3.0/

Disclaimer
The information in this Toolkit and associated How-to guides is provided in good faith and is intended as an indicative guide
to the processes and activities referred to only, based on information provided by currently active operators and
practitioners. It should not be taken as a definitive guide to the activities referred to, and should not be used as a substitute
for undertaking a full site-specific health and safety risk assessment. WasteAid and CIWM recommend always undertaking a
full feasibility and environmental and health and safety risk assessment, based on the specific conditions applying to the
community, waste, and site in question. WasteAid and CIWM do not accept any legal responsibility for any errors, omissions
or misleading statements, or for any injury or loss resulting from the use of or reliance upon the processes outlined in this
Toolkit and associated How-to guides. WasteAid and CIWM are not responsible for, and cannot guarantee the accuracy of,
information on sites they do not manage, nor should the inclusion of a hyperlink be taken in itself to mean the endorsement
of the site, the site owner or any specific content to which it points.
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How to transform fish waste into animal feed

Fish waste is very rich in protein —you can make it into
supplements for animal feed.

Summary: Collect fresh fish waste — what is left over after
filleting. You can smoke and dry these, adding extra
smoked fish meat for a higher quality product (Class 1),
and then put through a milling machine.

Waste materials: Fish heads, bones and tails.
Product: Protein supplement for animal feed.

Benefits: If you have access to farmers who keep animals,
you can produce a nutritious animal feed. This increases
productivity, is very good for young animals and is suitable
for chickens, pigs, goats, cows and farmed fish. It is also
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useful as an alternative when there is no grass or fodder,
particularly during the dry season.

Hint: If you don’t have a market for your animal feed an
alternative is to turn fish waste into very high-quality
manure that is good for the soil and for plants (see How to
turn organic waste into compost, How-to guide 5). You can
use this soil conditioner on your own land or you can sell it
to others.

- This activity produces smoke and odour so
choose a suitable place well away from
houses.

The fish waste can harbour disease and
attract flies. Always process the material
quickly and wash your hands afterwards.

Even after you have smoked the fish waste,
it may still carry disease so always wash
your hands after handling it.

How to transform fish waste into animal feed
2



You will need:

e Overalls, gloves, masks, covered shoes or boots
e Smoking oven
e Firewood

e Access to a milling machine.

Class 1 animal feed — the best quality

For the best quality feed only use heads, bones and tails,
mixed with whole fresh fish. Do not use fish guts — these
can be used to make excellent quality compost instead
(see How-to guide 5).
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Figure 1: Class 1 animal feed is a mix of fish bones and whole
fresh fish, smoked.

1. Collect fish waste (skin, heads, bones and tails), and an
equal amount of whole fresh fish, and smoke for one
day.

2. Dry for two days over a drying kiln.
3. Pass through a milling machine.

4. Add to grain to supplement other animal feeds.
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Class 2 animal feed

1. Collect fresh fish remains (skin, head, and tail) and
smoke for one day.

2. Dry for two days.
3. Pass through a milling machine.

4. Add to grain to supplement other animal feeds.

Figure 2: Class 2 animal feed is made by smoking and milling
fresh fish remains.
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Building a smoking oven

You can build a smoking oven using different materials,
depending on what is available in your area:

1. Clay mud, packed and shaped by hand (85-95
“headloads” or basins for one oven).

2. Packed clay mud faced with cement (1/2 bag).
3. Clay mud blocks (sun-dried or baked) and mortar.

4. Cement blocks with mortar (requires 3 to 4 bags of
cement and sand that is well-washed).
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Oven design

The ovens are rectangular, about twice as long as wide;
with two stoke holes in the front. Preferably there is a
foundation sunk in the ground and a dividing wall in the
middle, both being recent improvements on earlier

models.
R N &
g BT O, L - 2 It \
4 - . \\ ! // L
' . // ," : \3\ ""i f O 8 \\\ \
7~ 4/  Firess s\ , [¢  Fire \ '\ 1
b 7 X 7 AR '“—-4 \ -+ ¥ o
: / \ |' \ ' ! ‘\ A -
/ \\‘\ /!“ :‘“‘-'4 ; :
/ : id =
/ Stokes v i Stoke o
/ hol e 5 ; o \\
5 ole "T?. hole \
/ -’1 o= 5 \
\

Figure 3: Example of smoking oven showing stoke holes and
inner fire pits.

Advantages of middle wall:
. Gives added strength to the oven
. Protects the median cross piece of the bottom tray
from burning
. Gives greater support to the loaded trays
. Allows for smoking of small quantity of fish over just
one chamber, using less wood.
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Process

1.

Clear and level the ground. Draw the outline of the
oven walls. Dig a trench 15-20cm deep for the
foundation.

. Prepare the materials (delivery of clay soil or blocks); if

loose clay, mix with water and pound until it becomes
malleable and sticky.

. Construct the walls in layers (if clay mud, do it in three

stages — first pack the lower layer and allow to dry, then
the next 40%, and finally pack and square the upper
surface). This takes three days for packed clay ovens, or
two days for block construction.

. For the clay oven, cut stoke holes in the front wall once

it is dry (with any sharpened strip of iron); wet the area
to be cut first.

. For the cement oven, make an arch with a piece of

scrap plywood, and pack with cement well-bonded to
the blocks surrounding it.

. Finally, after the oven and stoke holes have dried,

plaster with clay or cement.
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Figure 4: A different smoking oven design with chimneys, to
help direct the smoke away.

Drying fish

There are several ways to dry fish and there might be a
traditional method where you live. If it is hot and dry you
can simply dry the fish in the sun.

For the drying kiln table:
. Firebricks and cement or clay or mud if these are

easily available
. Rebar
. 1cm metal mesh.
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Grinding and milling

If you do not have access to a milling machine, you can
grind the animal feed into a fine powder using traditional
tools.

Marketing ideas

You can probably sell Class 1 feed for more, but it costs
more to make as you have to buy fresh fish. You should
see whether you can make more profit from Class 1 or
Class 2.

Chickens fed with fish supplement make much richer eggs
— talk to egg producers to see if they will buy your
product.
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This product can also be used as fish feed in fish farms. It
can be added to smoked cow bones, oyster shells, palm

nut, groundnut, maize and semolina to make high-protein
animal feed.
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