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Introduction

Welcometo ‘Rubbish is a Resource!’

The world is being swamped by mountains of rubbish.
This is a problem everywhere, and no more so than in
the small island nations of the Pacific. The challenge
is to deal with all this rubbish. This Resource Kit aims
to assist those working in waste management to deal
with the rubbish problem, by showing how to extract
resources from the waste stream while keeping costs
down.

For, if we look at the waste stream as being full of
resources, then the approach to dealing with it changes
completely. The issue then becomes how to capture
and use those resources. This approach is particularly
challenging in the Pacific Islands, where shipping costs
are high, recyclable material flows are small, and the
environment for operating machinery is challenging.
But there are ways in which things can be made much
easier, and a main aim of this Kit is to share the
experiences of others in the Pacific who have found
solutions to some of these problems.

We must also remember the costs of not doing
anything. Poor waste management costs
governments, businesses and the public significant
money, for example in extra health care costs and
losses in fishing from polluted waters, from mosquito-
borne diseases, and loss of tourism revenue, to name
but a few areas. Litter causes a loss of community
pride and creates a general unease about the ability
of the government to deliver on services.

There are sound political reasons for managing waste
better. This Kit will not only help do that but also
shows ways to generate employment and economic
development from the potential mine that is your waste.

This book is designed to be used in conjunction with a
DVD that contains all the additional information that
these pages refer to. This Kit is like a website on waste,
but you only need to go online to get additional
resources. Look in the book to find out what you need
to know, use the disc in a computer to take you to the
information, and check for updates on www.sprep.org

4 Rubbish is a Resource! A Waste Resource Kit for the Pacific Islands



Overview of the Kit

This Kit comprises a wide range of information ranging
from practical help with the nuts and bolts of recycling
different materials, all the way through information
about toxic wastes and landfills, to Deposit Refund
systems for collecting recyclables, legislation and
planning waste strategies. Also included are tips on
public awareness campaigning, recycling equipment,
and the road to a Zero Waste world. Inevitably, not all
of this will be of interest to everyone, but people
working on waste issues in Government, NGOs,
recycling businesses and education should all find
useful information here. Some of these subject areas
are huge in themselves, and this Kit will only touch on
them.The real aim of this work is to provide
comprehensive information in the areas of recovering
resources from the waste stream.

When you put the disc in your computer, the disc
opening page, shown on the previous page, has four
main headings. Click on the titles of these headings,
and you will be led to pages with headings covering
handling and processing rubbish, as below:

RECYCLING: Has information on recyclable
materials.

WASTE MANAGEMENT: The practicalities of
collecting handling and processing rubbish.

WASTE STRATEGIES: Public awareness,
legislation, planning, deposit/refund systems and
zero waste.

REFERENCE LIBRARY: Awide range of rubbish
photos, keywords, useful contacts, and related
internet resources.

These pages are similar to the pages in this book that
start each section. As before, access the subject
you want by clicking on the subject text with the
mouse, and you will find yourself on a written Directory
Page which will give an overview of the issue, provide
tips on working in that area, and describe the document
resources available. The fourth layer of resource
materials, the library aspect of the Kit, is seen by
clicking on the links (in blue) within the text. These
links may also show video clips, or sound clips.

All the Directory Pages are printed out in this
Handbook, as a book can be easier to browse, and it
provides access to information where computer access
is limited.

Finding Your Way Around

These electronic files can also be accessed by looking
at the DVD in a File Browser mode, and navigating
around just as if it were a set of files on your computer.
In this mode, the files can be copied, printed and
emailed. The files can be copied from DVD to your
computer hard disk if that seems to be useful. But it
is a large amount of information, several gigabytes,
and so make sure you have plenty of free space on
the hard disk if you want to do this.

It can be easy to get lost in the network of this Kit, so
it is important to know how to find your way around.
Several ways of navigating your way through the
information are provided. At the top of each Directory
Page (the written pages detailing a particular subject)
you will find a small icon showing the “child” from the
Start - first- page. Clicking on this will take you back
to the Start page. A second icon will show a small
version of the previous main subject page. Also by
using the drop-down file menu that is in the top left-
hand corner, you can find, at the bottom, a list of the
last pages visited. Clicking on these can take you
back where you want to go.

Please make sure you read the Introduction when
opening the DVD, as this has a full set of instructions.

Using Adobe Reader

Nearly all the files are Adobe Acrobat Pdfs (portable
document format). You must have the Adobe Reader
programme installed on your computer to read them.
A copy is provided right at the beginning when the
DVD is inserted if you need to install it. Adobe Reader
is very useful software as many documents on the
Internet are in this form and it is a universal standard
for document exchange.

Rubbish is a Resource! A Waste Resource Kit for the Pacific Islands 5



In Adobe Reader, you will find Navigation Arrows on
your toolbar that can help you get forward or back
(just like on the Internet). If these are not showing you
need to go to the top menu heading: Window, then:
Toolbars, then: Navigation and click there so that they
appear on your top toolbar.

Adobe Reader also has a very useful feature called
Bookmarks, which allows you, with a simple click, to
move around a document. At the top left side of an
Adobe Reader file, you will see a little tag that says
Bookmarks. Click on this, and a small window opens
at one side of the document you are looking at. Shown
will be the titles of the various sections of the document,
and so by clicking on the name of the section, the
page will change to show that part. This is particularly
useful in long documents, and can save a lot of scrolling
up and down looking for the right part. Get familiar
with using Bookmarks and it will save you a lot of
time. Remember too that the quickest way to the top
of a document will be by clicking on the bookmark of
the title. You can adjust the width of the bookmark
side window by picking up the dividing strip with your
mouse and dragging it to the left or right.

You can also use the tools on Adobe Reader to copy
and paste parts of the documents, such as text and
photos; this will help you build your own documents
and materials. A tutorial for using Adobe Reader (click
on the blue text to read the tutorial) is included to help
you use the programme. This tutorial was developed
for the Waigani Handbook produced by SPREP in
2002, and and published on CD-ROM in January 2003.

Future Additions

There will always be things that you want to know and
cannot find. You may also come across items that
you know to be factually incorrect. SPREP would be
interested to hear from you on any areas that you think
need correction or more work, and also any materials
that you think might be good for inclusion in future
editions. Contact SPREP (see the publishing
information page for details) if you have materials to
include. And if the information you need is not in this
Kit, contact Mark Ricketts markr@sprep.org for
assistance. Any corrections should also be notified
to the compiler, Alice Leney, aliceleney@clear.net.nz
Updates may be found on the website www.sprep.org

Notes for using the Disc:

e You will need a DVD drive to view the disc;

e The Kit will work faster if Adobe Reader is
installed to computer, although you can run
the programme from the disc;

e Right-click on the DVD drive (e.g., D:\') to
explore the disc (double click will open the
Start page in Acrobat Reader);

e You need to have Autoplay enabled when
running on Windows 98. If Autoplay is not
running, explore and open acro.exe if you do
not have Adobe Reader installed; or click on
acrobat.exe to install Adobe Reader and then
open the Start page. If you have Adobe Reader
installed simply click on Start.pdf.
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Aluminium Can Recycling

This section includes material adapted from the SPREP 2003 Draft Recycling Directory.

Overview

Many Pacific Island countries collect aluminium cans
for recycling. These operations in most countries are
conducted by private businesses, indicating that
recycling of aluminium cans is profitable; usually,
aluminium cans are the most easily recycled material,
with the most profit potential.

Aluminium is used in many every-day products
including beverage cans, window frames, cars,
outboard engines, cooking utensils and roofing
materials. Aluminium collected for recycling in the
Pacific Islands usually comes from beer and soft drink
cans. Recycling is both economically and
environmentally effective, as it requires a lot less
energy to recycle than it does to mine, extract and
smelt aluminium ore. See the Impact of Waste fact
sheets to get some numbers on the savings. Aluminium
exposed to fires at dumps can release poisonous
gases and cans dumped in the environment can
harbour mosquito breeding.

A crusher or baler is required to flatten the cans to
reduce volume, enabling shipping to be cost-effective
and also put the crushed cans in an easily
transportable block form. A variety of baler sizes are
available, and a suitable baler will be determined
primarily by the volume of cans to be handled.
Contamination of the cans needs to be minimized so
that the highest price will be paid and can shipments
will not be rejected.

Health and Environmental Impacts

The environmental consequence of discarding
aluminium cans is primarily a visual one, however, the
cans harbour mosquito breeding. Aluminium can
disposal is also a waste of a valuable resource.

Aluminium is easily recyclable and requires only 5%
of the energy used to make primary aluminium. When
metal is exposed to excessive heat, on fire at a dump,
for instance, fumes given off by molten metal are
extremely poisonous. Aluminium contamination has
been linked to increased incidence of Alzheimers
disease.

Figure adapted from Alcoa Australia. The amount of
energy needed to make one new aluminium canis
the same that needed to recycle 20 cans.

Equipment

The most effective method of transporting cans is by
compressing crushed cans into a block, or bales, using
a baling press and shipping them in containers. The
facility that accepts the crushed cans requires sufficient
space and adequate staff to fill containers with bricks
of cans. There are many suppliers that offer a wide
range of crushing and baling equipment. The section
on recycling equipment will provide information
regarding suppliers. Equipment will generally be
sourced from the United States, New Zealand or
Australia. Some recyclers in the Pacific rinse down
the cans after compacting so that they are clean which
also has the dual purpose of minimizing cockroach
problems.
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Quality Control

Recycled materials must be kept as clean as reason-
ably possible and free from dirt and contaminants. Dirty
shipments may well result in rejection at the smelter
and extra cost to the recycling business. Aluminium
cans should not be mixed and crushed with other types
of aluminium, as there are different grades and alloys
of aluminium metal. Aluminium parts of old outboard
engines and cars are also worth recycling, but must
be stockpiled and shipped separately and not crushed
in with drink cans. Containers of mixed can blocks
and other aluminium scrap may be acceptable to your
buyer overseas, but this should be arranged before

shipping.

Cans should not be bought by weight, as this
encourages people to place heavy materials, such as
sand, inside cans. Most can recyclers buy cans with
a volume measure that equates either to a specific
number of whole, uncrushed cans, or to an expected
weight of clean cans. Recyclers should specify and
advertise that cans should not be crushed before being
brought in for recycling. A simple steel-framed wire
cage can be used for measuring cans by volume, and
a how to make a volume can measure description is
included, with materials and dimensions required.

Storage Facilities

Aluminium can bales may need to be stored for some
time before there is an adequate number to fill a
shipping container. Where shipping containers are not
available for ongoing filling, an old container should be
used as a storage place. When the container is full,
an empty one can be ordered for filling and taking to
the wharf. This way the old container acts not only as
a storage place, but also an indicator of when a
container full has been crushed. This also ensures
that cockroaches and rats that may have moved into
the container during filling are not exported, with the
ensuing quarantine problems. Best practice is to fill
the containers direct, to avoid double handling, if the
blocks are produced fast enough. This requires a large
yard area big enough to have containers waiting to be
filled. This may also require an arrangement with the
shipping company to hold containers for a period.
Where container turnover is reasonably brisk, this
should be negotiable, and is the best option. Keep all
doors shut when not required to be open, to avoid rats,
mice cockroaches, and other animals moving in.

Economics of Aluminium
Recycling

Material value of aluminium cans was typically A$1,350
- A$1,400 per tonne, in Australia, in 2005. The
economics of an individual operation will be very
dependent on many other factors. A feasibility study
may be required to see if exporting aluminium cans
as scrap is economically viable, but aluminium is
usually the most economic material to ship, and there
are few places where it would not prove economic under
any arrangement. An example of a study in the Marshall
Is., which also looked at other materials, is included
for reference. See also the Case Studies section of
the Kit.

Shipping Issues

Aluminium cans crushed with a small press such as
the Mini Baler from New Zealand will achieve a density
of around 300 kilograms per cubic metre (kg/cu.m),
or about 10 metric tonne (mt) per 20-foot (ft) container.
A larger press that gives 15 mt per container will give
around 500 kg/cu.m. These figures are dependent on
how old the machine is, and how crushed the cans
were when they went into the crushing machine. Itis
also very important to pack the container with the
bricks of cans produced by the press, carefully, to fill
the container up as much as possible. Using a larger
press, densities up to 16 mt are achievable; however,
to get the density higher considerably greater force is
required, and the presses become much larger, more
expensive to buy, and also use much more electricity
to operate. This factor is very important to consider
when first sizing a press for an operation. Densities
greater than 16 tonnes are unlikely to be found using
equipment appropriate for small Pacific Islands. See
the Shipping Section for more information.

How Many Aluminium Cans in a Tonne?

Aluminium cans usually come in two sizes: cans from
Australia, New Zealand and the South Pacific will
usually be 375 ml. Cans from the Asian countries are
usually 330 ml. Many USA-produced cans are 12 fl
0z. or 355 ml. The actual size is not so important as
the weight of the cans, as this is what determines
how many cans are in a tonne. Unfortunately different
cans are different weights, although cans of the same
brand, from the same country (and production plant)
are usually very similar in weight. An aluminium drink
can of the sizes described above would typically weigh
between 13 and 16 grams. Bigger cans are not
necessarily heavier, for example, in Kiribati it is found
that Australian VB beer cans of 375 ml are typically

Rubbish is a Resource! A Waste Resource Kit for the Pacific Islands 9

DNITDADIY



TONITDADINH

14 g each, whilst the same size XXXX beer can, also
from Australia, are 15g each and Tiger beer cans of
330 ml from Asia are 16g each. The weight also
depends on the manufacturing plant that presses out
the cans.

When calculating weights of aluminium from numbers
of cans, a figure of around 66,000 cans per tonne
should give a good result. This figure was found to be
suitable in Kiribati, where most cans were VB or XXXX.
Depending on the product mix in a country, a figure of
60,000 to 67,000 will be found to be suitable.

Quarantine

Container doors must be kept closed when notin use
to prevent rats and mice moving in. Dirt should be kept
out of them as well, so that the bales are not
unnecessarily contaminated, and also to avoid
problems with Quarantine Officials in New Zealand and
Australia. Obvious soil on can blocks may well result
in impoundment of shipments at import, especially if
imported into Australia or New Zealand. Containers
that have stood in a yard should be checked to ensure
that plant material is not stuck in doors or stuck to
the base; this will likely result in problems in Australia
or New Zealand. If available, it may be wise to have
containers fumigated once full, prior to shipping.
Contact your importer overseas on this issue.
Containers impounded by quarantine rapidly become
very expensive to deal with, and any profit can
disappear within days as port and mitigation measure
charges build up. Take Care! This applies to any
recyclables shipments, not just aluminium. Check
Quarantine requirements in New Zealand and Australia
(or any country you are exporting to regularly) to avoid
problems.

Packing Declarations

Shipments will usually require Packing Declarations.
This document is a declaration that the shipment is
clean. In particular, pallets should not be used if
possible, when exporting into Australia or New Zealand,
as these can create a quarantine problem. Pallets are
not usually required when shipping aluminium, unless
the blocks are very heavy. Wooden pallets and any
wood or straw packing will attract attention by
Quarantine Officials as these materials can bring in
pests easily.

Export and Import

There are usually no export or import permits required
for shipping aluminium cans. However, Export Entries
will be required to be made, usually prior to shipping.
These will require a Tariff number. The international
Harmonized System nomenclature, called the HS
Tariff, uses common numbers across many countries.
The HS Tariff for waste aluminium cans is 7602 0000.
The local number should be checked to ensure that it
is used in case a non-HS number is still in use.
Countries with computerized Customs Entries will
almost certainly use this number.

Aluminium for recycling will usually be sent to either
Australia or New Zealand from South Pacific Island
countries, whilst those countries in the North Pacific
may find that Asia or the USA is a better option. The
determining factor is usually the cheapest shipping
link, as the price of aluminium can scrap is fairly
constant around the world. Alist of Buyers of recycled
materials is included.

10 Rubbish is a Resource! A Waste Resource Kit for the Pacific Islands



Glass Recycling and Uses for Waste Glass

This section is adapted from information provided in the SPREP Recycling Information of 2003, and from the

Overview

Glass is present in the waste stream everywhere. It
can be directly recycled or used for other purposes.
Glass is an important industrial material, with its main
uses in glazing and packaging of drinks and foodstuffs.
Glass waste occurs in both the domestic waste
streams (principally containers) and industrial wastes
(principally flat glass from construction and demolition).
Not all types of glass can be economically reprocessed
at present and the available markets for each glass
type vary considerably. In most Pacific Island locations,
glass for recycling will largely come from glass bottles
and jars. The document in this Kit Glass Recycling
and Alternate Uses provides a good technical overview
of the nature of glass and some other uses for waste
glass.

Glass is being most effectively used in some Pacific
Island countries by reusing beer and soft drink bottles
at local breweries and drink distributors. Glass bottles
can be re-used a number of times before becoming
waste, whilst waste glass is produced from other
product packaging. Glass is one recyclable material
that is unlikely to pay for itself, but recycling should
still be considered as a means of minimizing the costs
and other adverse effects associated with disposal to
landfill.

Glass is a heavy, low-value material that is difficult to
handle. There is generally an excess of glass, as of
2005, in recycling facilities in Australia and New
Zealand. See the report by Envision New Zealand into
the Glass Mountains in Otago, in the South Island of
New Zealand. Glass is more readily Downcycled in
the Pacific Island Countries (PICs), where the most
ready use is as some form of aggregate substitute.
Glass bottles sent for recycling into new glass bottles
must be sorted into different colours, and need to have
very low levels of contaminants to avoid shipment
rejection.

New Zealand Ministry for the Environment website.

Health and Environmental Impacts

The potential environmental impacts of glass include
taking up valuable landfill space, and the direct physical
hazards from broken glass (cuts, etc.). The
environmental benefits of reusing glass containers
include reduced requirements for raw materials in
making new containers, and also reduced energy
costs. Glass is very easy to recycle fully, i.e. back
into a product similar to the original. The environmental
benefits of recycling glass (i.e. incorporating used
glass as a replacement for raw materials in glass
manufacture) include:

% Reduced Demand on natural resources;
recycled glass is the same quality as glass
sourced from virgin materials,

% Energy Savings as recycled glass melts at
a lower temperature than the virgin raw
materials (soda ash, limestone and sand),

% Reduced Air Emissions as the used cullet
(pieces of broken glass) has already been
through the fusion process and is close to
the final product quality,

< Public Health hazard of broken glass
containers, especially beer bottles is reduced,

% Landfill Space requirements are reduced.

Some Pacific Island municipalities and nations have
used bans and tariffs to discourage glass drink
containers. Ebeye Island, in Kwajalein Atoll, Marshall
Islands, has a ban on beer in glass containers due to
public health issues over broken glass. In Kiribati, an
import tariff of approximately three times that put on
beer in cans has meant that very few beer bottles are
imported, and those that are, are usually drunk in hotels
or private houses.

Rubbish is a Resource! A Waste Resource Kit for the Pacific Islands 11
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Glass Processing Equipment

Aglass crusher, or pulveriser, can be used to minimize
the volume of glass bottles to allow glass transportation
to be more cost-effective.

Examples of Glass crushing equipment can be found
in the Recycling Equipment directory. Glass pulverisers
crush the glass into gravel or sand-size pieces so that
the material can be used in construction projects. The
units are suited for remote areas where recycling back
into bottles is not economical. This is likely to be the
case in many Pacific Island country locations. Some
glass pulverisers can pulverise all glass, including
ceramic and window glass. The associated benefits
include no longer needing to colour-sort the glass or
to be concerned about colour and ceramic
contamination. The crushing equipment is often similar
to that used for crushing rocks, but smaller. Some
glass-crushing equipment made for large catering
businesses will have a capacity suitable for small PIC
locations. Even if glass was crushed prior to landfilling,
considerable landfill space could be saved.

Glass can be broken by hand, but this is a dangerous
business and not advisable for large quantities. If
conducted, Eye Protection Must Be Worn as glass
shards fly everywhere. Heavy earth-moving machinery
can be driven over glass piles, but again, care must
be taken with flying glass, as bottles can explode.
This method will produce a very uneven size of cullet,
but may be useful where glass is used as construction
fill material in a one-off situation.

Management Options

There are three options for reusing and recycling glass
in Pacific Island countries. These options are detailed
below.

Return Glass for Re-use

Many Pacific Island countries re-use glass beer and
softdrink bottles. This should be a cost-effective
approach for PICs and the preferred method of glass
re-use, as it saves a lot of energy and requires a
minimum amount of effort in comparison to other
options. The key requirement is that the bottles be
thoroughly cleaned prior to re-use. Beer bottles can
be used approximately 10 times with this approach
before disposal to landfill, or other re-use/disposal
means (see below). After a bottle has been used to its
capacity, Pacific Island countries should consider
crushing the glass and either shipping for recycling or
re-use as sand substitute, rather than landfill disposal.
Re-use should also be encouraged for other glass

containers such as food jars and other drink bottles.
This option is most likely to be applied at the
householder level, by using the jars as storage
containers, for example. However, it may also be
suitable for small cottage industries, such as honey
and jam making, noni juice production, and coconut
oil for skin use.

Crushing Glass for Re-use

It is possible for glass to be pulverized into material
that has no sharp edges, for use as a gravel or sand
replacement in drainage trenches, pipe laying and for
road bases. See Using Glass as a Granular Base
Material where detailed technical information on this
use is contained. The substitute gravel material can
also be used in tar and stone mixtures for asphalt on
roads, or in non-structural concrete. See also the
document Using Glass in Asphalt and Concrete for a
detailed explanation of this process. In the case of
using glass for roading, the small pieces of glass that
migrate off the road will provide a reflective surface for
the road shoulder. Note that where glass is used in
concrete, some properties of the interaction of glass
and different types of cement (for example Portland
Cement) mean that glass may not be suitable for
structural and load-bearing applications (such as
columns and beams).

Pulverized glass has also been used in soft clay sail
as a base for dirt roads. As the soft clay and glass
mix dries in the sun it becomes hard and firmly packed.
When it rains the clay-glass base stays compacted
and resists the moisture longer, much like an asphalt-
hard surface. Pulverized glass, sand and gravel mix
do sparkle, making an interesting decorative feature.
It can be used as a cover for bare parking lots to hold
down the dust and provide a firmer base. It can also
be used in beautification projects such as addition of
the fine mix to wet paint for reflectivity.

Collecting Glass for Recycling

Export
Glass needs to be carefully sorted for recycling and
the different-coloured glass separated. Bottles and jars
must be exported for recycling as whole containers,
sorted by colour. This makes the preparation of
exporting glass expensive, and minimizes density
gains in container filling through crushing.

Certain materials, if placed with glass bottles and jars
for recycling, can lead to the rejection of thousands of
bottles and jars. The following items must not be
included with glass bottles and jars intended for
recycling: china, ceramic bottles, window glass or



foreign objects such as pieces of metal or stones.
The following is a typical specification for acceptance
of glass by a glass recycling operation:

Colour

i) Flint (clear) Minimum: flint glass 99%, maximum
glass of other colours 1% of which not more than
0.1% (1kg/tonne) may be green or blue glass.

i) Amber (brown) Minimum: amber glass 90%,
maximum glass of other colours 10% of which not
more than 5% may be green glass and not more
than 5% may be blue glass.

iif) Green Minimum: green glass 90%, maximum glass
of other colours 10% of which not more than 1%
may be blue glass.

Contaminants

«» Ceramics whichinclude stones, plates, china
cups, ovenware and bricks are not to exceed
25gm/tonne

« Essentially free of aluminium, plastic and steel
containers (not to exceed one container per
2.5 tonne sample)

« Essentially free of other non-glass material -
a moderate number of bottle caps (steel or
aluminium) attached to bottles are acceptable.

Size
Glass should not be crushed. Typically, pieces should
not be less than 60mm across (approximately the size
of a stubby bottom).

You must check any specifications from an identified
suitable recycling facility before designing any recycling
project, as the quality requirements will have a strong
influence on any project design. Be aware that glass
is a low value item that will often require subsidy to
ship from most PIC locations.

Economics

A 20 ft container of glass generally weighs between
15to 20 tonne. Currently (2006), in New Zealand there
is an oversupply of glass for recycling, as detailed in
the Glass Mountains report and large stockpiles exist,
waiting recycling. This situation may change. If you
are intending to recycle glass for export from the Pacific
Islands, it is very important to research the issue
carefully first, and contact potential buyers in the
receiving country. You will not likely be able to sell
direct to the smelter.
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Plastics

Overview

Plastics are very common in our waste streams, and
have become much more so in the last 20 years.
Plastics are nearly always made from oil-based
petrochemicals, although they can be made from plant-
based materials. The plastics in a Pacific Island waste
stream are primarily from bottles, packaging for food
and consumer goods, and plastic shopping bags. Large
pieces of plastic are also recoverable from cars being
stripped for recycling. As plastic materials come in
such a variety of types, it is very important to know
how to differentiate these materials from one another.

Recycling Plastics from PICs

Plastics are typically still fairly low value for export
from PICs as they are light, and high shipping
container densities cannot be obtained without
increasingly expensive equipment. See the Shipping
section for some indicators on shipping. That said,
both PET and HDPE plastics (numbers 1 and 2) have
ready markets. PET is very common as soft drink and
water bottles. Most bleach, washing liquid, shampoo
and similar, also milk when in plastic bottles, are
packaged in HDPE. PET is easy to recover from CDL
based refund systems. HDPE types, apart from milk-
based drinks, are not much used for beverages, and
are best recovered from curb-side recycling pick-up
systems, or public collection points. Much of the large
plastic parts of modern cars are made of PP (number
5), and should be marked as such. Some
manufacturers have large quantities of PP plastic items
in their products. These materials would best be
recovered through programmes targeting car
workshops and wreckers. With the large number of
second-hand vehicles coming into most PICs from
Japan (or the USA) this is a significant source of
material. Also, the vehicle-based PP can be very large
heavy pieces, which may help get container densities
up if packed carefully.

Different Types of Plastic

If plastics are to be recovered from the waste stream,
sorting them into the different types of plastics is likely
to be an essential first step. Plastic bottles are usually
marked, often on the base, with a triangle and a number
indicating the type (see table on opposite page).

From the New Zealand Ministry for the Environment
we find Main Types of Plastic in the Waste Stream is
a very useful tool to assist identification. The Plastics
Identification Code has this information represented
in a table, and is on the www.mfe.govt.nz website,
along with much other useful information.

Plastic bottles should have their tops removed, as
usually the top is of a different material to the bottle.

Again from the New Zealand Ministry for the
Environment there is an excellent sheet called:
Reprocessing Technologies for Plastics that gives a
very detailed look at the technical aspects of the types
of plastics in our waste stream.

Plastic Disposal

Plastics should not be burnt! When plastics are
burnt they may well release toxic fumes. In particular,
where plastic compounds containing a class of
chemicals called chlorinated compounds are burnt
alongside organic chemical compounds (chemicals
that contain carbon molecules), extremely toxic
chemicals called Dioxins and Furans may be
produced. See the section on POPs for more
information.

Plastics are fairly inert in landfill, but can leach nasty
chemicals slowly over time. The biggest immediate
problems are that plastics are very light and tend to
float or blow around in the wind, particularly a problem
at windward shore landfill sites where trade winds



predominate. Agood chain-link fence around a landfill
is essential to contain plastic wastes. When plastics
lie around they block drains, litter the high-water mark
on beaches, and plastic bags are often mistaken by
turtles and some fish for jellyfish dinners. Pigs are
often found to have got sick or died from eating plastic

bags that have blocked up their insides.

Householders can be encouraged to wash plastics
that have food on them, such as food wrappers and
disposable plates, and then, with other plastics, put

them inside plastic shopping bags, crushing to fill

the bag up as much as possible before tying it and

putting in the rubbish. This can help with some of
the loose plastics problem in landfills.

Processing Plastics for

Recycling

a plastics recycling system.

Plastics can be difficult to bale when small volumes
are involved, as a large press is needed to get a good
bale compaction and so get container weights up.
Carefully look into equipment and shipping and costs
and markets before planning which plastics will be
viable to collect in your location. PET is almost sure
to be collectable and recyclable. A press that may be
good for plastics may be useful for other materials,
such as cardboard. The availability of capital to buy a
press in the beginning is a crucial factor. Be sure to
consult with potential overseas buyers when designing

TYPE OF PLASTIC

PROPERTIES

Incl. Specific Gravity

APPLICATIONS:
Virgin Grades

APPLICATIONS:
Recycled grades
MAJOR USE / minor use

N Pomvetione | reimnr lough, solvent Carbonated soft drink BEVERAGE BOTTLES
U‘) Teré’ htr{alate sheet.s and fibresg ’ bottles, fruit juice bottles, Clothing, geo-textiles, bottles for
?’ET Softens: 85 C ’ pillow and sleeping bag detergents etc., laminated sheets,
PETE SG = 1 38 filling, textile fibres clear packaging film, carpet fibres
FILM, BLOW MOULDED
A High Densit Hard to semi-flexible, Crinkly shopping bags, CONTAINERS
L’Z’) Po? oth Ieng waxy surface, opaque. freezer bags, milk bottles, Agricultural pipes, pallets, bins for
i/-IDPyE Softens: 135° C bleach bottles, buckets, rigid compost and kerbside collections,
HDPE SG =0.96 agricultural pipe, milk crates extruded sheet, crates, garden edging,

household bags, oil containers, pallets

Unplasticised

Hard rigid, can be clear,

Electrical conduit, plumbing

LDPE Linear: LLDPE

Softens: 115° C
SG =0.92

garbage bins

Polyvinyl can be solvent welded pipes and fittings, blister
A Chloride Softens: 70 - 100° C packs, clear cordial and fruit ) PIPE, FLOORING
3‘) UPVC SG=1.40 juice bottles Pipe and hose fittings, garden hose,
‘ electrical conduit, shoes, road cone
Plasticised Flexible, clear, elastic, Garden hose, shoe soles, bases, drainage pipes, electrical conduit
\'J Polyvinyl can be solvent welded cable sheathing, blood bags and ducting, detergent bottles
Chloride Softens: 70 - 100° C and tubing, watch straps,
PPVC SG=1.35 rain wear
A Low Density Soft, flexible, waxy Garbade bags. squeeze
4 Polyethylene surface translucent, bottins k?lack igm’ a?ion be FILMS: BUILDERS, CONCRETE
L‘) LDPE withstands solvents PN gatiol ’ LINING and BAGS
silage and mulch films,

Agricultural pipe, nursery & other films

N,
A

PP

Polypropylene
PP

Hard, flexible, translucent
(can be transparent).
Wide property range for
many applications, good
chemical resistance.
Softens: 165° C
SG =0.90

Film, carpet fibre,
appliances, automotive, toys,
housewares, crates, pails,
bottles, caps and closures,
furniture, rigid packaging

CRATES, BOXES, PLANT POTS
Compost bins, garden edging,
irrigation fittings, building panels

Polystyrene

Clear, glassy, rigid,
brittle, opaque semitough,
melts at 95°C.
Affected by fats and
solvents.
Softens: 90° C
SG =1.06

Refrigerator bins & crispers,
stationery accessories, coat
hangers, medical disposables.
Meat & poultry trays, yoghurt &
dairy containers, vending cups

INDUSTRIAL PACKAGING, COAT
HANGERS, CONCRETE
REINFORCING CHAIRS

Moulded products, coat hangers,
office accessories, spools, rulers,
video cases and printer cartridges

A PS
PS Expanded
Polystyrene

EPS

Foamed, light weight,
energy absorbing, heat
insulating
Softens: 90° C
SG=0.90-0.93

Drinking cups, meat trays,
clamshells, panel insulation,
produce boxes, protective
packaging for fragile items

SYNTHETIC TIMBER
Picture frame mouldings,
under slab void pods for buildings

Fal
A

OTHER

OTHER : Includes all other resins and multi

materials (laminates) acrylonitrile butadiene
styrene (ABS), acrylic, nylon, polyurethane
(PU), polycarbonates (PC) and phenolics

Automotive, aircraft and
boating, furniture, electrical
and medical parts

AGRICULTURAL PIPING
Furniture fittings, wheels and castors.
Fence posts, pallets, outdoor furniture

and marine structures.
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Lead-Acid Batteries

Parts of this section are adapted from the SPREP recycling information of 2003.

Overview

Lead-acid batteries are imported in large numbers into
PICs and are widely used in cars, trucks, boats,
motorcycles, tractors and a range of other mechanical
equipment requiring power. Batteries are also used in
solar energy systems. Lead-acid batteries contain
sulphuric acid and large amounts of lead. The acid is
extremely corrosive and is also a good carrier for soluble
lead and lead particulate. Lead is a highly toxic metal
that produces a range of adverse health effects,
particularly in young children.

Although the acid can be cleaned and re-used, the
lead is the valuable component in the battery to be
recovered by Pacific Island countries. The appropriate
controls are often not taken by Pacific Island recyclers,
thus putting themselves and their environment at risk
of contamination. Batteries can be shipped to Australia
or New Zealand with the acid in, where the lead can
be recovered and re-used. The price obtained should
usually be sufficient to cover the costs of shipping from
PICs.

Battery Types

There are many types of batteries and they are
categorized as primary or secondary cells. The primary
batteries include: carbon-zinc, alkaline-manganese,
lithium, zinc, air, silver and mercury-oxide. These are
usually the small batteries in things like radios. The
secondary cell batteries include lead-acid, nickel-
cadmium, rechargeable alkaline, nickel-metal hydride.
This information refers to the lead-acid battery, as found
in vehicles and solar systems. Some lead-acid
batteries are sealed gel-cell batteries, where the acid
is in a gel form. These are commonly found in UPS
computer back-up power supplies, and some solar
systems.

Health and Environmental Impacts

Lead-acid batteries contain sulphuric acid and large
amounts of lead. The acid is extremely corrosive and
also a good carrier for soluble lead and lead particulate.
If the acid leaks onto the ground, it may contaminate
the soil which will become a source of lead particulate
as it dries out; and the lead becomes incorporated
into soil particles that may be blown by wind or enter
waters. Exposure to excessive levels of lead can
cause brain damage; affect childrens growth; damage
kidneys; impair hearing; cause vomiting, headaches,
and appetite loss; and cause learning and behavioural
problems. In adults, elevated lead levels can increase
blood pressure and can cause digestive problems,
kidney damage, nerve disorders, sleep problems,
muscle and joint pains. Fetuses, infants, and children
are especially vulnerable to lead exposure compared
with adults, since lead is more easily absorbed into
growing bodies. Also, the tissues of small children are
more sensitive to the damaging effects of lead.
Recyclers in the Pacific need to take special care that
adequate precautions are taken to protect themselves
and their environment from lead contamination. Lead
recovery is also practised at a domestic level in some
PICs e.g. for making fishing sinkers and weights for
diving belts. However, this practice should not be
encouraged because of the potential environmental and
human health hazards.

Safe Handling
When handling batteries that still contain acid,
appropriate Personal Protective Equipment (PPE)
should be worn. This includes coveralls, protective
glasses and gloves. An eye-wash station should be
on hand. See the Safe Handling of Batteries.
Batteries collected for recycling are often referred to
as either ULAB: Un-drained Lead Acid Batteries
(also termed wet batteries), or DLAB: Drained Lead
Acid Batteries (also termed drained batteries).
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Undesirable Practices When Handling
Batteries

% emptying of acid in batteries to the ground
and waterways;

% lead recovery at a domestic level to make
fishing sinkers and weights;

% storage of batteries outside and uncovered.

Collection

As with other items, the best form of collection is
through a deposit/refund system. Kiribati has removed
a vast number of batteries from the local environment
(three times the annual imports were removed from
Tarawa in 11 months) through a $5 deposit atimport
that is fully refundable on return. See the Kiribati Case
Study. Another approach is an exchange system where
all buyers of new batteries are required to bring in an
old battery before a new one can be purchased. This
usually means that most times people will be happy
to exchange and get rid of their old dead battery when
buying the new one. Those times when an old battery
is not being replaced will encourage the purchaser to
look for a discarded battery before buying the new one.
Collection centres can be located at battery retailers,
service stations and other places where new batteries
can be purchased. In this way disused batteries can
be collected. A collection point at landfill sites should
also be maintained so that people bringing batteries
to landfill can place them aside and prevent them going
into the landfill. At the collection centre the disused
batteries need to be stored so as to minimise leakage.
Ideally, storage in an acid-resistant container is
preferred, although this is often not possible due to
cost. Collection points must not sell their batteries to
local smelters for fishing sinkers and the like, as these
backyard operations are some of the biggest generators
of lead contamination in the Pacific Islands, both to
people and the environment.

Safe Storage Facility

Batteries should be stored under cover and in a bunded
area. A bund is a concrete wall built all around the
area and designed to contain all the liquid likely to be
spilled within the area. For battery containment, a bund
wall at least 10 cm high would be expected. All bunded
areas should be covered to prevent rainfall intrusion.
Storage should preferably be in the temperature range
specified by the batteries. Particularly in high humidity
or temperatures common in the Pacific, batteries may
deteriorate, causing leakage or corrosion of the metal
parts. Any storage place should ideally not accumulate
large amounts of batteries and must not be considered
as a permanent storage facility. Limiting the quantity

of batteries decreases the chances of environmental
and workplace accidents. Batteries can give off
explosive gases, although this is principally when they
are charging. However, it is always good to treat
batteries with great respect, even if they appear very
old and dead.

Store collected batteries in a safe storage facility clearly
marked as a Battery Storage Area, with restricted
access, with the correct Corrosive sign, and with the
appropriate safety sheet on display.

Transporting and Packing

Batteries should be held a while before packing on
pallets to ensure that they are not leaking. Batteries
should be strapped to pallets for transportation.
Batteries prepared for export will need to be packed
on wooden pallets, PLASTIC strapping (not steel, to
avoid short-circuits) and pallet wrap film wrapping. A
forklift will also be required to move the packed pallets
and fill the containers. Usually ten pallets can be
packed onto a container floor, with another ten on top.
Batteries can only be packed two layers to a pallet,
with only one pallet on top due to weight. Some
Examples of Battery Packing are provided by ARA of
Sydney in the S.E.C Report. Photos showing packing
of batteries in great detail are also available in the
Photo Library section of this Kit. Batteries packed as
above will need each pallet to have a Class 8 label,
and an international MSDS label. Layers of thick
cardboard are placed between the two layers of
batteries and on top, to prevent battery terminals
punching holes in the cases of the batteries above,
and also to shield the battery terminals from any
potential short-circuit that might cause a fire.

Insurance will be essential before any Basel Permit
will be issued. Make sure that the shipping container
company knows that the proposed cargo is old
batteries, so that only older containers are used, and
not food-grade containers. Equipment which is suitable
for cleaning battery spillage accidents should be
carried on board the transportation vessel. The people
used to transport the batteries should be trained in
use of the equipment, particularly in Emergency
Preparedness Procedures. This should also include
PPE (personal protective equipment). A transportation
schedule should be composed and the route picked
to avoid environmentally sensitive areas (e.g. creeks,
wetlands) and populated areas (e.g. heavily urbanized
areas).

The Technical Working Group of the Basel Convention
adopted, in May 2002, the Technical Guidelines for
the Environmentally Sound Management of Waste
Lead-Acid Batteries. The guidelines recommend that
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a battery should not be drained at a collection point

because the drainage of the sulphuric acid electrolyte

may pose several threats to human health and to the

environment as:

(@) it contains high lead levels, as soluble ions and
particulate forms;

(b) its acidity is very high and may cause burns and
damage if accidentally spilled;

(c) it requires special acid-resistant containers for
storage;

(d) its drainage requires workers to be protected in
order to minimise any risk of injury, etc.

Thus, battery drainage may be considered a potentially

hazardous activity that demands special tools,

containers and safety equipment, but also trained

personnel. If separation of the contents is to be

conducted, this should only be attempted by

professional personnel, and undertaken in a safe

storage facility as detailed below. Those islands that

have sensitive ground waters, should not consider

battery separation.

Export and Import Permits

For the movement of lead-acid batteries from any
Pacific Island country to New Zealand or Australia,
Basel and /or Waigani Hazardous Waste Movement
permits will be required. The processing of applications
can take up to 2 months so adequate planning is
important. A company from the importing country
needs to make application for the permit. The Basel
Permits Guide from Australia gives full details on the

process; an example of a Basel Notification Form for
batteries is included. The code for Waigani would be
Y31 on Annex | (for Basel it would also be Y31 with it
further classified as A1160 on Annex VIII - this would
correspond to the OECD amber code of AA170). Also,
the Waigani Handbook has an example of the steps
required, and a summary of what to do in the Example
Table to export batteries from a PIC.

Recycling Facilities

Recycling and facilities are available in both Australia
and New Zealand. Exide Ltd is the New Zealand
recycler www.exide.co.nz in Lower Hutt near
Wellington, and a description of their process is at
How batteries are Recycled. Australian Refined Alloys
(ARA) is the Australian recycler, in Sydney. A
description of their facility is included here, extracted
from a report on a Visit by the Kiribati Solar Energy
Company to the Facility. This report includes details
on correct packing procedure.

Economics

Lead-acid batteries can generally be exported
economically, if the collection and packing is done in
conjunction with other activities. Prices vary, but
usually will be in the range of $150 - $200 per mt or
perhaps more; with the prices of all metals climbing,
prices can be expected to slowly improve.
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Scrap Metal, Vehicle and Associated

Materials Recycling

Includes materials from the SPREP Recycling Guidelines of 2003

Overview

This section considers a variety of materials associ-
ated with vehicle recycling, that is: scrap metals, tyres,
waste oil and plastic car parts. Whilst the materials
themselves are quite varied, in a Pacific Islands con-
text with often fairly low volumes to handle, they are
all best dealt with by a facility that is handling dis-
carded vehicles.

Scrap metals are increasing in value on world markets,
particularly as energy costs rise, because mining and
processing raw materials for metals is very energy-
intensive. The recycling of scrap metals is a very old
and well-developed industry. The challenge in Pacific
Islands is to recover the materials from remote
locations at a low cost, and maximise the value of the
scrap metals by providing a clean and sorted product
to the scrap metals buyer. The other big challenge is
to pack and export the material efficiently.

Scrap metal is one of the most recyclable products.
Most metals only have to be melted down and then
reformed into other products, making the life cycle
potentially endless. Recycling makes a substantial
saving on landfill space requirements and it helps
conserve world resources. For example, melting down
one tonne of recycled steel cans uses only around
25% of the energy needed to melt enough ingredients
to make one tonne of all-new steel. For every tonne of
scrap steel recycled, around 1.5 tonnes of iron ore,
one tonne of coke and half a tonne of limestone are
saved in the production of a tonne of virgin steel.

The largest scrap metal resource for PICs is old
vehicles (these are also referred to as End-of-Life
vehicles, or EOL). Many Pacific Islands have large
numbers of dead cars lying around in the environment,
especially on islands that are more developed. Another
sizable waste stream of steel is tin cans that held
food. The third main area is of White Goods, that is
washing machines, fridges and freezers, and air
conditioners.

Vehicle Dismantling

Old cars and trucks contain a large amount of
recyclable materials. A large yard area is required to
work on vehicle dismantling effectively. Tyres, oil,
battery, radiator and perhaps engine, will need be
removed and the petrol tank holed. Vehicles should
be stripped of glass windows, seats, carpets on floors,
and any vinyl or similar material linings in the interior.
Large pieces of plastic can be removed and stockpiled
and sold once a container full is accumulated. FSP
Kiribati conducted a simple study on a typical crashed
car in Tarawa in 2004. The car was first stripped of
useful parts that could be sold as second-hand spares,
and then the non-metal parts described above were
removed. Next phase was to try and recover non-ferrous
parts (such as aluminium housings and radiators, or
any brass, copper and stainless steel parts) that are
more valuable than the steel. Each phase was timed,
and also the tools required noted. This study on car
dismantling is useful for anyone looking at the feasibility
of setting up a dismantling system. Recovery of useful
spare parts is seen to be essential in places where
overseas shipping costs are high and labour costs low,
as car spare parts are often comparatively expensive
too. The non-ferrous parts will usually be worth 4-5
times more than the steel per kg, and are thus well
worth recovering.

To maximise the value of the scrap steel in a car, it
must be cleaned of all non-steel parts as far as
possible. Some of this material will have to be
landfilled, but glass windows can be saved as spare
parts, because broken windows and windscreens are
a common problem; seats may be sold off cheaply to
people who may want to re-use them. The most
useless parts will be small pieces of trim from inside
the vehicle. Unused glass windows may well find a
use for some people as windows set in concrete walls,
or used to make plant frames in mountainous country
where cold weather can damage some vegetable
seedlings and plants.
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Once a vehicle has been stripped of all non-steel parts,
it can be placed whole into a car crusher, should one
be available. There are mobile car crushers that are
mounted on trucks or on skids, and units such as
these could be used within the Pacific Islands. Small
countries will have a problem in that the number of
cars to process will be too small to justify the purchase
of a large crusher. In this case, the vehicle bodies will
require cutting up with tools such as hydraulic shears,
disc saws, grinders and LPG gas. Details of such
equipment are provided in the Recycling Equipment
section. These smaller pieces can be fed into a smaller
baling press and turned into bales of scrap.

Larger items will almost certainly be required by the
buyer to be cut up into smaller pieces. Typical
specifications are that heavy steel items should be no
more than 1m wide by 1.5m long. As with any recycled
material, it is very important to contact the buyer and
agree to the size and specification of materials to be
exported before processing is decided on. Some
buyers are able to take materials to different
specification, and it may well be worth looking around
as one buyer may pay less for your material but take
itin a form that saves you a lot of money in processing
costs. It will be much better to ensure that your scrap
is well sorted and clean rather than shipping mixed
materials that have a lower value. Shipping essentially
worthless materials such as car windows, and odd
bits of plastics at great expense makes no sense.

Automotive Plastic Parts

Modern vehicles have a large number of plastic parts
in or on them. These parts usually of uniform types of
plastic and may well be recyclable. Due to laws coming
into force in nations such as Germany and Japan, the
recyclable content of cars is increasing; in Germany,
carmakers are being required to recycle ever-higher
percentages of the vehicles they produce, as the years
go by. This is forcing the designers of the vehicles to
include recyclable components in the cars. A paper
from Toyota describing the cars’ recyclability is
provided to show some of the progress in this area.

In Toyotas, the bumpers and other larger, rigid plastic
interior trim parts will be made from Polypropylene,
and these are marked as PP somewhere, usually on
the inside (non-visible side). Car plastic parts should
be marked using the Society of Automotive Engineers
(SAE) marking systems. A document with the full set
of marking systems for plastics used can be
downloaded from the SAE website www.sae.org but it
must be paid for. These plastic parts are quite heavy,
and a container full may amount to sufficient for export,
depending on shipping costs. It may be possible to
put them through a large chipper of the truck-towed
sort (see the recycling equipment section) to increase
density.

Waste Oil

All vehicles will generate used oils. These are a
problem: waste oil very easily becomes a big pollution
problem, for one litre of oil can contaminate up to one
million litres of water, as the oil spreads across its
surface. Any recycling of vehicles will result in having
to deal with waste oils. A fact sheet on waste oil
adapted from one produced by Zero Waste, in South
Australia gives some ideas of the problem. In South
Australia, oil collection points have been set up. A
much more in depth look at the issue is provided by
the Guidelines for Handling of Used Oils, produced by
the New Zealand Ministry for the Environment. These
guidelines are very comprehensive, and of particular
help may be the sections detailing with setting up
public collection points, and construction and use of
collection tanks. Appendix 3 also contains details on
what to have in an oil spill kit, for use when spills
occur.

Waste Qils are a big problem. In small island nations
in particular, such as atolls, there is a very good case
that the importer of engine oils should also export
them. Usually in the smaller nations there is only one
oil company, and arrangements should be made that
the company remove the waste oil collected when their
tanker makes a port call. This way, the oil can be
aggregated with other waste oils to produce viable
amounts that can be reprocessed. Waste oil can be
re-refined into new engine oils, and this is done in New
Zealand and some other countries. This product is
usually not expensive and quite suitable for older
vehicles that may be burning oil.

Waste oil must NOT be tipped onto the ground,
poured down drains or thrown into the sea or
creeks. This can cause a great deal of contamination
to groundwater, and very bad effects to people’s health
and the local environment. Where cars are being
dismantled, they should be stripped over a place with
a concrete floor that has a low wall of about 15 to 20
cm high (called a bund) around it (a course of concrete
blocks for example). This ensures that oil spills can
be contained. When processing cars for wrecking, it
is best to drain engine oils as the very first step in the
wrecking process.

Tyres

Every car has at least four tyres, and huge numbers of
tyres build up over time. They are also a big problem,
and to process them effectively requires large
machines. They can be ground up, the steel reinforcing
removed, and the rubber crumb produced can be used
in a variety of products, such as ground coverings for
playgrounds and horse arenas, some moulded rubber
products, aggregates for drainage, or Tyre Derived Fuel
(TDF) which is where tyres are burnt as a furnace fuel,
a questionable practice.
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There is also a system that bales tyres so that they
can be used for sea walls and under roads over
swamps. See www.GlobalZyme.com - World Wide
Road Construction with Perma-Zyme, for details.

In an island context, tyres are best used for some
purpose that involves little processing. Tyres are very
strong and once a sizable quantity is collected, people
start to find uses for them. One use is as markers
along the side of roads, where they are painted and
set into the ground. Tyres can also be used to make
walls, when stakes are put down the holes in the
middle, and the insides are filed with earth, sand or
concrete. There are even houses with walls built of
tyres. They can be used as steps when set into the
side of a hill, pegged and filled in the middle, whilst
the outside forms a strong edge.

Another good use for tyres for places with poor soil, or
in towns, is to make tyre gardens. Several tyres
(three to five) are placed on top of each other, and
good sail placed inside (mixed with some of that
compost made from the organic waste perhaps), and
flowers, or other plants can be grown off the top. This
system can also be useful for growing root vegetables
such as potatoes, as the depth of the tyre garden is
good for these plants. Harvesting is done by taking
the tyre pile to pieces.

Scrap Metals

Metals containing a high proportion of iron, such as
steel, are termed ferrous.. The three types common
in the Pacific will be steel tin cans, used for food, light
gauge panel steel, such as used in car bodies, white
goods (see below), and heavy steel, for example from
construction equipment, and building frames. Other
metals are termed non-ferrous, and these are usually
of higher value.

To prepare scrap metal for shipment for recycling, the
metal will usually need to be reduced in size by cutting,
shredding or by crushing. Shredders are used for large
pieces of metal and are effective for vehicles where
large numbers are being processed, but this level of
processing will probably not be reached in the Pacific
Islands, and the equipment is very expensive. The most
common equipment for metal preparation is a heavy
baling press, of double or triple compression type. The
Recycling Equipment section of the Kit gives some
indication of suitable equipment. The metals must also
be clean to reduce the chance of requiring fumigation
upon arrival at the receiving country port. See the
shipping section of this Kit.

Steel Food Cans (Tin Cans)

Tin cans are easy to recycle, particularly these days
where the quantity of tin in the average can is so low
that a de-tinning process to remove the tin is not
required. Tin cans can be baled in a similar baling
press as that used to crush aluminium cans, especially
if it is a larger one. The bales produced are easy to
put into shipping containers. It is advisable that cans
collected should be clean where they are exported
into New Zealand or Australia to avoid quarantine
problems. However, leaving cans in a pile for a week
or two in the open before crushing may mean that the
ants can do the work for you. However, be careful that
the ants do not go into the container with the cans! It
may also be possible to export to Asia direct. Buyers
in Australia may be able to help arrange this.

Heavy Steel

Heavy steel consists of abandoned and derelict
construction equipment (bulldozers, draglines, cranes,
etc.) shipwrecks and stranded barges, old structural
steel, engine blocks and parts. This thick steel needs
to be cut or broken down into manageable size pieces
for shipment to the recycler. The steel needs to be
sound, and not too rusty. Often this kind of material is
found on the seashore, where it has been pushed into
the sea as a wave break or just as a convenient dump.
Ifitis very rusty, the metals buyer will not be interested,
and prices will be low, so beware before going to great
lengths to recover such materials. That said, heavy
steel could often be in good shape even if the surface
is quite rusty. Consult with the metals buyer on this
score; ideally, get them to come and look at samples
of scrap so that it is clear on both sides what is
acceptable. For issues concerning shipping of scrap
metals please look at the Shipping Recyclables
section.

White Goods

White Goods is the term given to household appliances
such as washing machines, refrigerators, air
conditioners, microwaves, gas and electric cookers
with ovens, and dishwashing machines. By weight,
white goods are mostly ferrous metals, with steel
panels and perhaps frame, making up the bulk of the
weight. Where they contain an electric motor, such
as in fridges or washing machines, the motor will also
be a heavy 