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How to use OUTREACH packs

. The materials in OUTREACH packs may be used for non-commercial, educational
purposes in low-Income countries. Use the material as you wish:
ADOPT all or part of the materials for inclusion in articles, activities and programmes;
ADAPT materials to make them have local relevance;
ADD materials to existing articles and programmes to complement local interest with more
general interest.
Write for more information to contributing organisations or those listed in resource sections.
Whatever way you use the OUTREACH pack, PLEASE CREDIT SOURCE where
indicated. Otherwise please credit OUTREACH.

Who can use OUTREACH packs

The OQUTREACH packs are supplred free-of-charge to ‘muitipliers’ in low-income countries.
‘Multipliers’ are people who can pass on the environment and heaith messages to a wider
audaence They include:

newspaper journalists who can use the materials:

- as ‘fillers’ in newspapers and magazines,

- in articles;

- in a series of articles;

- in special editions, especially in children’s heaith and environment newspaper

supplements and magazines.
* radio broadcasters/journalists who can use the materials:

- as 'spots’ between programmes,;

- inreports;
in a series of programmes on a specific issue;

- in a special programme devoted to a particular topic;
- as background information for interviews with local experts on environment and health

issues.
* community workers and representatives from Non-Governmental Organisations (NGOs) who

e Tal i adidin il

can use the materials:
- to inform their own networks;
- as background information for programmes;
- for meetings and activities with women; farmers; scouts, girl guides and other youth
groups; community groups and leaders;
- in environment and health campaigns;
- in training workshops.
* teachers who can use the materials:
- for background information for their own ciasses;
- for classroom activities;
- in teacher training workshops;
- on field trips and in laboratories;

ih
- in curriculum development.

What you can do for OUTREACH
We need feedback on the packs. How useful is this material? How can we make it better?
Are there special topics you need? Please let us know. Please send us material to which you
have added OUTREACH materials. We can pass it on to others to help them in their projects.
. We also want to hear about the projects you are working on, and see the materials you
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produce. We would like to pass on your information and ideas to others in the OUTREACH
Network. Please write to:

Dr. James Connor, OUTREACH Director, Teaching & Learning Center,

200 East Building, 239 Greene Street, New York University, New York NY
10003, USA or

Mr. Richard Lumbe, OUTREACH Co-ordinator, Information & Public Affairs,
UNEP, P.O.Box 30552, Nairobl, KENYA

ACKNOWLEDGEMENTS
These OUTREACH packs were written and edited by Gillian Dorfman.

OUTREACH would also like to thank Mary Appelhof (Flowerfisld Enterprises), Sandra
Cointreau, Dr. John W. Reynolds and Heather Spalding (Greenpeace) for their
assistance in the preparation of the OUTREACH packs on waste.
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How to use this OUTREACH pack

Issue 91: Waste part 1 - global problems, local solutlons.

This pack is the first in a series of five OUTREACH packs that explore waste and recycling. it
looks at the type and scale of waste problems that exist, particularly in Third World cities and
towns, and emphasises the growing recognition of the need to develop local solutions to match
local needs and opportunities. Much of the pack is devoted to local case studies to illustrate the
variety of ways waste problems are being - and can be - tackled in order to inspire others to act
to improve their local envircnments. It also draws attention to the Clean Up the World campaign
that is attempting to focus international attention on the problems of rubbish while encouraging
individual and group action.

Other packs in the waste and recycling series include three more general packs and one
Leaming-By-Doing leaflet pack:

92: Conserving natural resources; 93: Recycling;

84: What to do with hazardous waste; 95: Learning-By-Doing leaflets on waste and recycling.
At the beginning of each segment there are suggestions as to how the material might be

used by multipliers. Here are some general suggestions:

Communlty workers and school teachers might use th ean n

World Campaign to get ideas for local projects that they can help to initiate as part of the

global campaign. Thier local projects can be publicised through radio and the local press,

and journalists can draw upon material in this pack (pages 12-23) for general background
on the Clean Up the World Campaign.

* Journalists might write newspaper articles on local municipal waste problems, drawing
attention to what local communities are trying to do about the problem. Pitfalls - such as
local authority bureaucracy - and success stories could be highlighted. Journalists might
draw upon the global information on pages 1-7 to put local issues into perspective, and also
use examples of how similar obstacles hawe been overcome in other communities.

*  Community workers might be inspired by case studies described in this issue {pages 12-
14 and pages 20-23) to start a recycling or other waste disposal campaigns.

* Radlo broadcasters/]ournallsts might use this pack to provide them with background
information {e.g. pages 1-7) before interviewing iocal experts and/or politicians on a local
waste issue.

* Teachers might use the use the story “Trash Trek" (pages 9-11) as an introduction to
project work on waste. Discussions about this one view of the future with future decision-

makers mlnht lnlf them into action. The examnlac of what Thai children are doing {naqesg 28-
TAWRINAL |y L= UI\“"JP Snd W LA 1 \.l\.lllls LY it A

29) might give the students a few ideas about where to direct their energy.

* Journalists and/or radlo journalists might use the information and ideas presented in
pages 92-94 to produce a series of articles or programmes on waste. For example a series
could ook at “Employment opportunities in the waste business” drawing on the following
material: 91: pp 24-28; 92: pp 20-27; 93: pp 8-12; 94: pp 21-23; 95: leaflet nos. 75-80)

Innf‘lnnll thao
1 W Wi U I.U
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STATISTICS

Urban Waste in Rich and Poor Countries

SOURCE
The following article is based upan information in World Resources

1988-89, a report by The World Resources !nstitute and The International
Institute for Environment and Development in collaboration with the United
Nations Environment Programme (Basic Books, Inc., New York, 1988)

The international statistics are from Environmental Management of
Urban Solid Wasts in Developing Countries: A Project Guide by Sandra J.
Cointreau (The World Bank, Washington, D.C., 1982}). Whiie these
statistics are from a 1982 report, a telephone interview with the author
confirmed that the figures remain valid.

If reproduced, please acknowledge original sources.

SUGGESTIONS FOR USE

Teachers: As part of an introduction to
projects on consumerism, waste, urbanisation
or development.

Journsalists, radio broadcasters: As
background information for articles/scripts
aimed at increasing awareness of the global
wastae probiem.

Children’s newspaper supplement/
magazine writers: As a source for graphics
on waste issues.

How much waste do people throw away?

When living standards rise, people consume more -- and waste more. The chart below illustrates
that the more wealthy a country and city, the more waste urban dwellers tend to generate:

Urban Waste Generation Ratess

City or country kg./person/day
Industrialised countries
New York City, USA 1.80
Hamburg, Germany 0.85
Rome, ltaly 0.69
Middle-income countries
Singapore 0.87
Hong Kong 0.85
Tunis, Tunisia 0.56
Medellin, Colombia 0.54
Kano, Nigeria 0.46
Manila, Philippines 0.50
Cairo, Egypt 0.50
Low-income countries
Jakarta, Indonesia 0.60
Surabaya, Indonesia 0.52
Bandung, Indonesia 0.55
Lahore, Pakistan 0.60
Karachi, Pakistan 0.50
Calcutta, India 0.51
Kanpur, India 0.50
[ Bource: Sandra J. Cainireau, Environmental Management of Urban Solid Waste in
Daveloping Countries (The World Bank, Washington, D.C., 1982}, Table 1, p.10
Note: a For cities in developing countries where the total refuse mix was divided into major
categories of waste, data indicate that the residential portion of the total refuse was £0-80
percent.

Among the industrialised nations, Americans are by far the world's biggest waste makers. New
Yorkers hold the world record for producing the most garbage per person. They each throw out three
times as much rubbish each year as residents of Manila, in the Philippines. !

Cities in middle income countries -- Cairo, Manila, Tunis and Hong Kong, for example -- generate
0.5 to 0.85 kilograms per person per day. In a city of 1 million, this rate produces 500 to 850 metric
tons of waste each day. Large cities in low income countries -- such as Calcutta, Karachi and Jakarta,
for example -- generate 0.5 to 0.6 kilograms of waste per person per day.

OUTREACH 81/p.1




Solid waste disposal in growing secondary cities can also be a serious problem. In Morocco, for
example, the urban waste collected ranges from 107 tonnes a day in Marrakech to more than 963
tonnes in Casablanca. But generally, people in smaller cities in both more developed and less
developed countries generate less waste primarily because they have fewer commercial activities

than larger cities.

What waste do people throw away?

What people throw away depends upon where they live. In industrialised countries, packaging
contributes about 30 percent of the weight and 50 percent of the volume of household waste. Food
and yard scraps account for most of the remainder. Paper constitutes by far the largest share of
packaging, followed by glass, metals and plastics. Every American discards almost 300 kilograms of
packaging each year.2

People living in cities in industrialised countries tend to throw away little organic material and a
high percentage of paper, plastics, glass and metals, see table below. For example, the trash of
residents of New York City, USA, contains valuable metals, reusable glass containers, recyclable
paper and plastic and food waste high in nutrient value. It also contains ever greater amounts of
hazardous wastes - mercury from batteries, cadmium from flourescent lights, and toxic chemicals from
cleaning solvents, paints and wood preservatives.3

In less developed countries, a large part of urban household waste is vegetable and putrescible

materials, including human faeces.

Urban Waste Composition

{parcantage by waight)

Material type |___industialised citles Mddle-income cities Lowmoomedties
Brooklyn, London, Rome, Singa- Medallin, Lagos, Kano, Manila, Jakarta, Lahore, Karachi, Calcutta,
New York, England Italy pore Colombiz Nigeria Nigeria Philippines Indonesia Pakistan Pakistanindia, |
u )

Paper B k4 18 & 2 1 17 17 2 4 <l '3

Glass 9 8 4 1 2 3 2 5 <1 3 <l 8

Motals 13 8 3 3 1 4 5 2 4 4 <l 1

Plastics 10 2 4 6 ) X 4 4 3 2 X 1

Leather and rubber X X X X X X X 2 X 7 <l X

Textiles 4 2 X 9 4 b 4 7 4 1 5 1 4

Wood, bones, straw 4 X X X X X X 6 4 2 1 5

Nonfood total 74 57 2 63 k' 2 kc 3 40 15 &7 4 2z

Vegetative and putrescible prd 3 Ly 5 % @ 8 43 -4 49 S5 >

Miscellanaous inerts 4 15 21 k4 10 19 2 17 3 24 40 42

Compostabtle total -1 B n 37 &% B 65 &0 -] n % 78

Source: Sandra J. Cointreau, Environmental Management of Urban Solid Waste in Developing Countrigs: A Project Guids (The World Bank,
Washington, D.C., 1982) Table 3, p.14

Notas: Figures may not total due to rounding.

X = not available

Other sources: -
1. Sandra J. Cointreau, Environmental Management of Urban Solid Waste in Developing Countries: A Project Guide {The World Bank,

Washington, D.C., 1982)
2. Cynthia Pollock, “Realizing Recycling's Potential” in State of the World 1987, a Worldwatch Inslitute Report on the Progress Toward a

Sustainabla Society (W.W.Norton & Co. New York and London, 1988)
3  Environmental Defanse Fund, To Bum or Not to Bum: The Economic Advantages of Recycling Over Garbage Incineration in Naw York

City (New York, 1985)
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QUESTIONS AND ANSWERS ]

Waste and Recycling in Third World Cities

SOURCE

Adapted from The Poor Die Young: Housing and Health in Third
World Cities edited by Jorge E. Hardoy, Sandy Cairncross and
David Satterthwaite, published by Earthscan Publications Ltd.
(London, 1990), 120 Pentonville Road, London N1 9JN, UK, and
from ‘Living with garbage: Cities learn to recycle’ by Sandra
Cointreau and Maarten de Kadt in Developmant Forum {Jan.-Feb.
1991) published by the United Nations/DP| {(New York, USA),

If reproduced, please credit original sources.

SUGGESTIONS FOR USE

Teachers, Community workers: As background
information 1o increase awareness on waste issues in
the Third World.

Journalists, Radio broadcasters: As the basis
of a script for radio; as a source of information for
newspaper articles to increase awareness on the
subject; as background information for interviews with
local experts commenting upon local waste situations,

s

Third world cities and towns are growing fast.
More than 1.3 billion people live in urban
centres in the Third World. There are now more
urban dwellers in the Third World than there are
in Europe, North America and Japan combined.
While the number of rural dwellers still exceeds
the number of people living in urban areas,
countries are becoming increasingly urban
societies. Virtually all Third World governments

have failed to cope with the rapid urban growth.

The result? An escalation in the number of

=R~ 1V 131 W wiarla

people living in overcrowded dwellings and in
informal and illegal settiements with inadequate
or no services such as water, sanitation, and
refuse collection.

The questions and answers below look at the
issue of waste and recycling in Third World cities
today. Part 1 looks at what's happening with
waste and recycling, and Pan 2 explores some
ways to move forward.

PART 1: WHAT'S HAPPENING WITH WASTE AND RECYCLING?

‘‘‘‘‘‘ PR J— A Bmm o m

popuiations.
different cities.

in generai, what services exist for solid w .
Waste collection services in developing countries reach only from 50 to 80 percent of urban
The box on the next page illustrates the inadequacies in garbage collection in
Typically, there are too few coliection trucks available to do the job. Lack of

P P | i B ad LAS
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asie UISPUSHI in Third Worid cities?

moneay for spare n:mq means trucks are nat availahla for Innn nnnndq Cn any mvnn dau 16 to B0
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percent of a fleet may be needing repairs and cannot be used

. Why is so little household waste collected?
Several reasons, not least the cost. Solid waste disposal is a large expenditure for cities of all

» O
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sizes, and the costs increase with city size. Costs also vary with the type of disposal method used.
For example, littering and dumping cost a municipality virtually nothing, and engineering filling of
small depressions and channels and burning of open dumps are relatively inexpensive. But
these options pollute the environment and create human health hazards. Sanitary landfills with
daily cover are more costly, and environmentally safe incineration is an expensive means of
disposing of urban solid waste.. Many cities in less developed countries now spend over 30
percent of their budgets on refuse collection and disposal.

LY1 Y I—n——nann GA -i

vhat happens (o
Uncollected garbage is highly ISI le in rnost cities of the developing world. Wastes are

dumped on streets and on open land, in drainage ditches, rivers, streams and lakes.

. Does this create health problems?

Indeed. The health problems are obvious. Piles of garbage are scattered by scavengers or
animais and serve as food or breeding grounds for rats and flies. Dangers to health arise from the
germs in the refuse itself and from the disease-carrying creatures which breed or feed there.
Uncollected refuse often clogs drainage channels, which then become stagnant pools and may

OUTREACH 91/p.3



Inadequacies in garbage collection In a selection of Third World citles

The following cities were collected, and ends up inrivers and  sites.
selected simply because datawas  canals, and along roadsides where it  S&¢ Paulo, Brazil: One-third of the
available. Several of them seem clogs drainage channels and causes population lives in areas with no
relatively well-served compared to  extensive flooding during the rainy  service to collect household wastes,
many cities which could not be season. Bogota, Colombia: Around half the
included here for lack of accurate Karachi, Pakistan: Only one-thirdof 1.5 million tons of garbage
data: the solid waste produced in the city is generated every year is collected
Bangkok, Thailand: Although 80 removed. and disposed of by local authorities.
percent of the population is served Dares Salaam Tanzania: Only a Every day, some 2,500 tons of
by a retuse collsclion ssivice, in Guarter of the clily's reluse is wasiss are left uncollscted - some
1987, around a quarter of solid collected. are patrtially recycled informally while
waste generated in the city Kinshasa, Zaire: Household waste is  the rest is simply left to rot in small
remained uncoliected and was only collected from a few residential  piles or in canals, sewers or the
dumped, mostly onto vacant land or areas. In the rest of the city, streets. _
in canals and rivers. household waste is dumped on Source: Jorge E. Hardoy and David

Jakarta, Indonesia: Around 30 roadsides, on illegal dumps, in

Satterthwaite, Squatter Citizen: Life in the
Urban Third World (London: Earthscan

percent of the garbage is not stormwater drains or buried 0n 0peNn  p,pications, 1989)

>0

>0

overflow. [f drainage channels are carrying liquid wastes which includes excreta, this can further
contaminate land and seep into groundwater supplies, increasing the risks to ali residents.
Uncollected garbage is particularly hazardous te chiidren who play on streets. It is also a fire

hazard

Who sutfers the most from Inadequate waste disposal services?

Poorer households usually suffer most. It is overwhelmingly the poorer areas of the city which
have inadequate or no services to collect garbage. And poor people generally do not have the
space in their homes to store garbage, or the space or means to have rat- and dog-proof dustbins
outside their homes.

Why do poor households have inadequate refuse collectlon services?

There are several reasons. Firstly, so many poor people live in settlements regarded as
illegal by public authorities. This means their right to public services is often not acknowledged.
Even if their right is recognised, there are likely to be limited resources to pay for services.
Garbage collection is the responsibility of local municipal governments, and the poorer
households live in the poorest municipalities, which have the least resources for public services.
This is especially so where revenues generated in richer city districts are not transferred to help
pay for services in poorer districts. The collection and disposal of solid wastes is expensive. It
often consumes as much as 20 to 40 percent of a municipal authority's totat budget.

Secondly, poorer areas of a city are often more expensive to service. Many poor settlements
are built on steep hillsides and on other terrain that is not accessible by vehicles. Houses are
often built close together linked only by narrow paths. Thus is it difficult to get conventional
garbage-collection trucks into the settiements.

A third reason is that poor people throw away less waste which can be profitably reclaimed by
refuse collectors, or by the scavengers or recycling businesses with which the refuse collectors
deal. Private companies can make money so long as they collect garbage from richer
neighbourhoods where service charges can be higher and where rubbish contains more
valuable recyclable materials.

So some of the waste Is recycled?
Yes. People in developing countries are recycling not as a way of disposing of rubbish, but is
a means of earning a living. Most major cities in the Third World have thousands of households

OQUTREACH 91/p.4
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that rely on incomes they make by reclaiming material from household garbage for resale. Some
make a living collecting wastes by going door-to-door in residential neighbourhoods. Others sort
through rubbish once it has been collected, or when it is unloaded at the official city dump.

The numbers of individual street buyers, collection workers and dumpsite scavengers
involved in recycling represent 1 to 3 percent of the urban population in developing countries.
There are more than 10,000 dumpsite pickers in Mexico City, and more then 7,000 door-to-door
collectors who privately run the city’s recycling system. Waste piles in Cali, Colombia, a much
smaller city, supply 400 well-organised workers with saleable scrap.

MW W Ty

In general, recycled materials are bought from scavengers by dealers who sell to industry. In
some cities, there are buy-back {redemption) centres where recycled materials ¢can atso be turned
in. In Bangkok, for example, there are about 1,000 licensed dealers privately operating buy-back
centres. Dealers also buy directly from commercial and industrial sources.

Is recycling a profitable business?

The people from whom the dealers buy make only a meagre living. Dumpsite scavengers
usually make only enough to feed themselves on a day-to-day basis, and only if whole families
work at the dump is there enough money for more than essential food requirements.  Usually,
the only people who make a significant income from recycling are the dealers who mark up
selling prices from 50 to 100 percent over their buying prices.

What materials are recycied?

There are many different kinds of materials that are recycled -- paper, scrap metal, plastics,
glass and so on. But there is one common requirement of all recycied material: it must have a
commercial resale value. In many cities, there are hundreds of businesses, ranging from small

family-based enterprises to large-scale firms which manufacture zll kinds of goods out of

reclalmed materials. Many industries are dependent on recyclable materials because there are
no domestic supplies of raw materials, and the imported ones are expensive or unobtainable.

Can Industries save costs by using recycled materials?

Yes. Indeed, savings in materials costs for industries can be substantial. For example, a 1988
study in Bangkok, Thailand, showed that recycling led to savings on materials costs of 75 percent
in the paper industry and 10 percent in the glass industry. A 1985 study in Cairo, Egypt, showed
that plastic manufacturers saved about 50 percent on materials by using recyclable materials. A
1983 study in Peru indicated that recycling led to an annual savings of about $20 miilion in
foreign exchange.

Do Industries save on fuel bills, too?

Yes. Many industries use recyclable materials to cut down their fuel bills. Energy costs can
be substantial in developing countries that depend upon imported fuel. So it makes sense to
produce goods from recycled materials which use less energy than to produce goods from new
raw materials. In the Bangkok study, it was estimated that recycling led to savings of 25 percent
in the paper industry and 20 percent in the glass industry. In 1984, the Chinese city of Shanghai

estlmated that it had reduced industrial fuel reqwrements by the equivalent of 15 million tons of
coal during the past 25 years of recycling.

It recycling waste provides a llving for so many people, is good for business, and
helps dispose of waste, then is the level of recycling high in the Third World?
Actually it is not high. The amount of waste recycled in most Third World countries ranges
from 1 percent in a number of African countries to 10 percent in several Latin American and East
Asian countries. However, there are a few exceptions. In Cairo, Egypt, 22 percent of solid wastes
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is recycled - about 14 percent is privately recycled by the source, and the other 8 percent is
recycled after being discharged into the waste collection system. in Mexico City, an estimated 25
percent of the wastes is recycled after being discharged into the waste collection system - 5
percent by refuse collection workers and 20 percent by dump scavengers. Furthermore, there is a
government-assisted waste exchange programme in Mexico City by which additional recycling is
done between industries through exchange agreements.

Why is the level of recycling generally so low?

Recycling tends to take place only where there is an industrial demand. If there is no demand,
there is no incentive to recycle. In Nigeria, for example, thousands of abandoned cars cluttered
roadsides until a steel mill, designed to use scrap ferrous metal, was constructed. In Mexico,
dumpsite scavengers in some cities may or may not recover plastics, depending upon the
proximity of plastic manufacturers.

How can garbage be collected when municipal budgets are limited? How can services be
provided to the poorer, more inaccessible settlements whose inhabitants are least able to pay for
services but who are in most need? How can the health problems faced by those making a living
from garbage be addressed? How can recycling initiatives be encouraged? Solutions need to
be found. Part 2 looks at new approaches to dealing with waste and recycling.

PART 2: THE WAY AHEAD

What can be done about the solid waste problem In Third World cities?

New approaches to waste management need to be adopted. This requires changes in
attitudes from certain professionals. This is already happening. In the book, The Poor Die Young:
Housing and Health in Third World Cities edited by Jorge E. Hardoy, Sandy Cairncross and
David Satterthwaite, Stenio de Coura Cuentro and Dji Malla Gadji describe attitudes that are
beginning to - and should - change.

Firstly, there is a growing recognition of the need to develop local solutions to match local
needs and opportunities. Conditions vary so much from city to city, for example, in the type and
scale of refuse generation, the type of collection vehicles required, local possibilities for recycling,
local traffic conditions, availability of land sites for city dumps resources available and so on. New
solutions are likely to be very different from those taught to engineers whose training is
overwhelming based upon western technigques.

Secondly, there is a recognition that different garbage collection vehicles suit different
settlements. For example, carts pushed manually or modified bicycles might be more appropriate
for some locations.

Thirdly, there is a growing realisation that the cheapest and most effective way of collecting
refuse is to involve local residents in the planning and management of refuse-collection schemes.
This is especially so when materials are to be reclaimed or recycled: these schemes lead to
additional employment, and help cut down the volume of waste that needs to be disposed of.

A tourth change in attitude is that scavengers, rag pickers and recycling businesses are
valuable elements of a waste management scheme, and need to be supported, not treated as
nuisances. Authorities tend to look upon the scavengers involved in recycling as a nuisance,
upon the buy-back centres as an eyesore, upon the time spent by refuse coliection workers in
recycling as unproductive, and upon the shantytowns housing dumpsite scavengers as an
embarrassment. Instead, there should be an appreciation of the material and energy costs saved
by industry, of the benefits to nations' trade balance and of the savings of waste disposal costs.

A final change in attitude among professionals is the appreciation of the links between
garbage collection and other improvements in infrastructure and services. For instance, paving
roads to and within settlements can reduce collection costs while, in turn, improved garbage
collection means fewer blocked drainage channels and thus less water pollution.
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What are some of the measures that national governments can take to assist
recycling efforts?

To increase the level of recycling, developing countries may need to increase their industrial
base. Not only would an increase in the industrial base affect industrial demand for recyclable
materials, but it would increase price competition. Currently, because there is too little
competition among industries in most developing countries, the prices paid for recyclable

s iiiil arlivit QUGS heaial L L 4

matenals are low.
Governments can also provide technical and financial assistance in establishing the initial

network for a waste exchange and waste recovery. To provide support and limit duplication of
efforts, national governments could provide a major service by setting national goals, researching
and developing recycling markets, examining technologies for materials recovery and reuse, and
developing financial arrangements which support local efforts.

Publicity provided by governments about the successes and failures of existing programmes
would diminish unnecessary duplication of local efforts.

What innovatlve efforts have already been made?

Effective ways of disposing of urban solid waste, especially in smaller cities and towns often
involve public partnerships. Private organizations provide services that local government cannot
coffer efficiently and effectively on their own, or private firms supplement local government
services. In the central region of eastern Sudan, for example, the Regional Ministry of Health
contracts with private organizations employing sweepers with donkey carts to collect dry refuse
and garbage house-to-house in small towns, This system is more efficient and less costly than
buying expensive imported garbage trucks, and some of the costs could be recovered through
household charges.!

in ‘Living with garbage: Cities learn to recycle’ by Sandra Cointreau and Maarten de Kadt in
Development Forum (Jan.-Feb. 1991), several innovative recycling schemes are described:

In Indonesia, door-to-door buyers have formed cooperatives with the support of central and

local governments. Once united into cooperatives, buyers of recyclable materials are more

empowered to obtain fair prices from dealers who buy recyclable materials on industry's
behalf. Also, they are able to pool their resources to purchase equipment which enables them
to better mest industrial specifications and thus obtain higher prices.

" In Egypt, with financial help from the World Bank, the community of waste recyciers which
performs much of the city's waste collection through private arrangements, has received
upgraded community infrastructure (that is, water, drainage, roadways) and improved
collection and waste processing equipment.

* In the Philippines, with the help of the central government. cottage industries have been
established to recycle wastes into new products. The government assisted the new
companies in networking with sources of waste, and also in finding markets locally and
overseas for their recycled products.

" In Korea, scavengers at open dumps have been provided with sturdy housing, clean water
and bathing facilities.

* In Mexico, increasing numbers of specially-designed sanitary landfilis feature a designated
area for waste recovery that enabies scavenging to take place after trucks unload and before

waste is buried.

COther Sources

1.

M.A. Lewis and T.R. Miller, Public-Private Partnership in African Urban Development {U.S. Agency for International Development,
Washington, D.C. 1986}
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ILLUSTRATION

Enduring Litter

SOURCE SUGGESTIONS FOR USE
""" Teachers: As an iniroduciion
K-12 produced by California Departmant of Toxic Substances Control, Public Education to classwork on fifter and its
Unit. If reproduced, please credit original source. The No Waste Anthology is a impact on the environment.
compilation of interdisciplary, action-oriented, cooperative problem-solving activities NGOs, journalists, radio
focusing on pollution prevention. Produced in 1891, the publication is divided into three broadcasters: As statistics
sections: naturai resources and poiiuiion, sofid waste and hazardous wasie. For furiner | |io heighien awareness of the
information, write to: California Dept. of Toxic Substance Control, P.O.Box B06, problem of littering.
Sacramento, CA 95812-0808, U.S.A.

Litter at the roadside is ugly. How long it will stay befcre decaying may be an ugly surprise.

TRAFFIC TICKET
2-4 weeks

1 month
COTTON RAG
1-5 months

6 months PR ROPE

WOOL SOCK
1 year

BAMBOO POLE
1-3 yoars

10 years

PAINTED WOODEN STAKE
13 years

TIN CAN
100 years

100 years

ALUMINUM CAN
200-500 years

FLAD IV

500 years .' 6-PACK COVER
S 450 years
g
, GLASS BOTTLE
undetermined




FICTION

Trash Trek

by Deborah Churchman

SOURCE

The following story is adapted from the September 1990
issue of Aanger Rick magazine, with permission of the
publisher, the National Wildlife Federation. Copyright 1990
by National Wildiifte Federation. For further information,
contact Gerald Bishop, Editor, Ranger Rick, National Widllife
Fedaration, 1400 Sixteenth Street, N.W., Washington, D.C.
20036-2266, U.S.A.

SUGGESTIONS FOR USE

Teachers, Community workers: As a story to read to
the class/youth group foliowed by ciass/group discussion
and activities.

Radio broadcasters: As a story to read over the air.
Children's newspaper supplament/magazine
writers: To adapt/reprint. (Copyright premission would
have to be sought from NWF.)

Wiping sweat off her forehead, Pat stooped
and fingered the sooty dirt of an almost blank
planet. it didn't iook promising. Her space pod
had nearly run out of fuel, and the other ship was
more than a light year away. Pat needed to find
something -- anything -- in this solar system to
power the pod. Her map said the system’s third
plant had once been home to intelligent life. So
she'd set the pod in orbit around it and beamed
down.

Standing back up, she looked over the
rolling land. Weird mushrooms and slimy
moulds sprouted between the hills. The blue-
green thing in the distance looked as if it might
be a lake. At least | can breathe, Pat thought,
inhaling the heavy air.

She poked her chemical analyser into the
ground. It showed loads of methane gas below
the surtace. The ship could use that as fuel! she
thought. Now how do | collect it?

Pat wandered over the sooty hills, punching
at the soil occasionally with her boots.
Suddenly, the soft, grey soot just ahead sank
into a gaping hole. The hole swallowed her up
and pulled her down! She hurtled through the
ground, tumbling along a hot, bumpy tunnel.
Finally, Pat landed on something soft. It was
black, plastic -- and full of garbage. That looks
just like an antique trash bag, Pat thought,
amazed.

All around her, more trash bags were
propped up along the walls and floor -- almost to
the ceiling of the large tunnel. A dark, oozy
liquid dripped down the tunnel walls, making
everything slimy. The heat was unbearable, and
the odour was worse. Pat longed to run away
from this filthy place. Will my transporter work in
this hole? she worried as she reached for her

gadget.

It was gone! Somehow the transporter had
slipped from her belt during the fall. Turning her
laserlight, Pat dug frantically for the transporter
among the trash bags. The methane gas in the
air was making her gasp and stumble. Pat
wished her life support pack hadn’t run out of
oxygen. ! must find some air! she thought. Then
I'lf come back and find the transporter.

Pat knew she couldn’'t climb those slimy
walls to the surface. The tunnel was dimly lit by
a kind of glowing fungus, so she turned off her
laserlight to save power. Then she started
sliding down the tunnel, stumbling dizzily over
squishy, spilling trash bags. Just ahead, she
heard a bubbling sound. Is that water? she
wondered.

Turning the corner, Pat saw a dark green
stream. The smelly, disgusting liquid bubbled
across the tunnel. Pyoo, she sniffed. This place
is disgusting!

Beside the stream was the strangest being
Pat had ever seen. But what got Pat’s attention
was the thing he was holding. It was a tank, the
kind scuba divers once used on her home
planet. Air/ she thought, running towards the
creature.

The creature was using this tank to pump up
an inner tube. The tube was part of a makeshift
boat.

“Please,” Pat gasped, clutching her throat.
“The tank. | need air.”

The creature, who'd been watching Pat from
the comer of his eye, looked up. “Need some of
this stuff, do you?”

Pat nodded.

“Well then, there goes my boat." He took the
nozzle off the inner tube and passed it to Pat.

OUTREACH 91/p.9




She stuffed the nozzle into her mouth and took a
deep breath. '

“Thanks,” Pat said, taking another swig of air.
“l owe you one.”

“Oh, no problem. We're all in this together,
eh? Us against the Insizors!”

“What are Insizors?” Pat asked.

“You're not from here, are you?” the creature
said. “They're big critters. Some call them
mutant rats. Meat-eaters, with sharp teeth. So
where are you from?"

“Far away," Pat told the creature. "My name
is Pat,” she said, trying to shake the creature's
clawed hand.

“Mine's Scabby,” said the creature, staring at
Pat's hand. “Glad to meet you."

“What'’s this place called?” Pat asked.

“Trashiand,” the creature said. “You from
another |andfill or something?”

“Sort of," Pat said. He'll never believe me if |
say I'm from outer space, she thought. “I'm from
far away,” Pat said again. “And | need to get
back. But | need methane gas for my, um, car.
And | need to find my...box,” Pat said.

No trouble,” the creature said, smiting. “Lots
of methane and boxes around here."

“| lost a littte black box with buttons.
down back there when |...arrived.”

“H'mmm... may have slipped to the next
level," the creature said. “One of the other
Trashpickers will probably find it. We'li go to the
power plant first -- where we collect methane.

It fell

" The Thinkers there know how to turn it into

electricity.”

Pat had trouble keeping up with the creature
through the trashy, slippery tunnels. And she
had to watch out for the fallers -- heavy objects
that crashed through the ceiling without warning.
When Scabby got bonked by an old radio, Pat
noticed, the radio just bounced off his head. So
that's why Scabby’s head is so super.bony, Pat
thought. But why are his feet so big?

In the next moment she discovered why.
They came to a big mound of plastic bags.
Scabby leaned forward and zipped away on his
long, strong feet. He looked as though he was
skiing. Pat lost her balance as she slid behind
him.

“Your big feet come in really handy,” Pat
said, landing in & towering pile of grass
clippings.

“Tell me -- how do you stand living here?”

Pat asked Scabby.

“You get used to it,” Scabby said.
get used to anything, you know.”

Pat stared at him. [/ hope not, she thought.
I'd hate to get used to this place.

As they went along, Pat noticed a really
terrible smell. She stood still, sniffing the air.
“Something smells reaily weird.”

“What do you mean, smells?” Scabby asked.
Pat stared at him. The creature's nose had only
tiny holes. So that’s how he can stand these

“You can

terrible odours, she thought.

Pat sniffed again. “l smell smoke.”

The creature's eyes widened. "Watch out!”
he yelled, tugging Pat away from the pile of dried
grass. “It's going to flame!”

Pat hurtled straight down the tunnel, landing
in a huge wad of chewing gum. A noise like an
explosion shook the tunnel. Then a wave of
mega-heat hit them. *It's a quickfire!” the
creature shouted as flames crackled. “You run
ahead. I'll get us some crawlers.”

Pat obeyed, yanking gum off her boot as she
hobbled along.

A short while later, Scabby caught up with
her. He was carrying a handful of roasted
cockroaches. “Good munchy crawlers, eh?
Here - take a few. | got plenty.”

“Actually, I'm not hungry,” Pat said. Turning,
she asked, “How much farther to the power
plant?”

“Right down the Junkfoam tunnel,” the
creature said, pointing to the right.

Walking carefully along a tunnel paved with
fast-food burger boxes, Pat and the creature
entered a room lit with an eerie green glow. The
room was rigged with a turning, chuming, noisy
wall of machinery. In the centre of the room
were more creatures, arguing over a pile of old
machines.

“Hi, Thinkers -- meet my new friend,” said
Scabby. “Needs methane for a car.” '

The creatures looked Pat over very carefully.
Finally one spoke: “You've got a car?” she
asked. Pat nodded; the space pod was a bit like
a car. “Wow!" said the Thinker. “The tunnels
must be super-big where you live. Waell, take as
much as you like -- the collector's over there,”
she said, pointing to a wall-size machine.

The machine backed onto a big tank. /t must
suck in methane, Pat thought. How in the world
did they rig this up?
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The creatures were still arguing about the
machines. Suddenly, one whispered, “Uh, oh --
what's that?" Each creature whirled around,
listened, and dived for cover behind broken

furniture and appliances. Pat heard nothing, but

she decided to hide, too.

Then it came -- the biggest rat Pat had ever
seen. Must be an Insizor, Pat thought. It was as
big as a lion! And the monster-rodent was
heading straight for Scabby!

Pat pulled out her laserlight and shouted,
“Hey Insizor!" The Insizor turned towards her.
Pat punched the button, and set off a brilliant
light.

The Insizor screamed in rage at the blinding
flash. The Thinkers all jumped out of their hiding
places and ran towards the rat. Using old rope,
used fan belts and twisted plastic wrap, they tied
the insizor into a tight bail. “Throw it into the
quickfire,” one of the Thinkers said. “There’ll be
much meat tonight!”

A shont, skinny creature entered the power

plant just as two Thinkers hauled out the rat.

“Who bagged the Insizor?" he asked.

“Scabby’'s new friend,” said one of he
Thinkers, pointing to Pat. “Used a new kind of
light-maker. What's happening with you?" he
asked the creature.

“Got some kind of zapper here,” said the
creature, pulling out a black box with buttons.
“But | can't seem to puzzie out how the thing
works. Thought you could poke at it.”

Pat looked at the zapper.
transporter!

It was the
That's mine!” she said, reaching for the
black box. "I lost it when | first came -- my friend
will tell you.” Scabby nodded. The other
creature just stared.

“I'll make you a deal,” said Pat. “if you give it
back to me, I'll give you my laserlight.” She
showed the creature her gadget, turning it so he
could see. The creature still held the transporter.
“And my special pills that make the water

Actlvities

drinkable,” Pat added.

“Yuk -- who'd want to drink water?" a Thinker
asked. "lt's so filthy.”

“Where | live, we drink a lot of water. It's
clean and sweet,” Pat explained. “You can even
swim in it. And in the evening, deer and rabbits
come down to the water's edge to drink. It's a
beautiful place....”

“Sounds pretty weird to me,” said Scabby.
“But maybe you're used to it. Anyway, this is
yours.” Scabby grabbed the transporter and
handed it to Pat. Pat handed over her laserlight
and a package of pills.

“You know,” said Scabby, “listening to you,
I'm remembering a story my great-grandmother
handed down about our world.”

Pat, carefully setting the coordinates on her
transporter, aimed the collector's methane
towards her pod's fuel tank. Sure hope this
works, she thought, hitting the Start button. Zap -
the pod's tank was fulll Now Pat turned to
Scabby and smiled. “What was the story?” she
asked him.

“Nana said Trashland was once bright and
colourful, too,” said Scabby. “We drank water
and put our whole bodies into it, | think. The air
was light, and there was something called 3 sky.
But then the trash came. Tons of it, piling up
year after year...” ‘

Pat, making changes with the transporter
buttons, got ready to beam up. But what Scabby
said reminded her of something.

“Say -- | think something like that happened
to my people, too,” she said. “But most of them
left the planet when the trash took over. Well, it's
time for me to go.”

“There was a name,” Scabby said, mumbling
to himself. “Not Trashiand. Our world had an
old, old name. What was it?"

I've got to go now,” Pat said, punching the
beam button. “I've got to get home.”

“Hey, | remember!" the creature shouted as
Pat disappeared. “It was Earth! The name of our
world was EARTH!"

1. Draw a picture of Scabby, the Thinkers and the insizor based upon their descriptions in the story.
2. Trashland Trek describes one vision of Earth in the future. Tell a story that describes what you

think Earth of the future will be like.

3. Make a list of things we can do now to prevent Earth from becoming Trashland.



CASE STUDIES |

How some communities have tackled
waste problems

SOURCE

Clean Up the World - How To Do It: A guide to organising community,
clean-ups prepared by Clean Up the World Pty Limited, 123 Harris

Street, Pyrmont, Sydney NSW 2009, Australia. [tel: (61 2) £92 0700;
fax: (61 2) 692 0761]. Original sources are noted below. Please

give credit to Clean Up the World/appropriate original source.

SUGGESTIONS FOR USE

Teachers, Community workers, NGOs: As
ideas for inspiring local clean-up action.

Radio broadcasters, ]ournallsts To make

their audiences awars of how various groups have

tackled urban waste problems.

Nairobi, Kenya

Mathare Valigy in Nairobi, Kenya, is a poor
neighbourhood that faces high rates of disease
and death, a major cause of which is uncollected
garbage and blocked drainage ditches. The
Mathare Youth Sports Association proposed a
programme in which the young peopie of
Mathare can participate in sports organized by
the Association free of charge in exchange for
carrying out garbage and drainage ditch clean-

ups. in the programme, the clean-ups are
scheduled with the games, and sports teams
earn additional points in their league standing
for taking part in the clean-ups. A community
service cup is awarded annually for the best
performance.

Source: Project Proposals, Mathare Youth
Sporis Association, Box 69038, Nairobi, Kenya

Malta
The Ministry for the Environment in
Maita has developed a cartoon

character called Xummiemu
(pronounced Shoom-mee-moo),
cleanliness-loving hedgehog, to help

community education programmes.

Media advertlsements have depicted
Xummiemu cleaning up different
locations, including beaches,
roadsides and parks. These
campaigns have been very successful
in promoting anti-pollution action in
Malta and Xummiemu is now a
household name. On occasions an
actor has dressed up as Xummeimu
and visited clean-up locations to give

moral support to volunteers.
Source: Envircnment Secrelariat,

Ministry for the Environment, Floriana,

Malta

Gulf of Thailand

A group of volunteers operate a pollution
patrol of the western shore of the Gulf of
Thailand by light aircraft. They are concerned

about the shore, the fishing grounds, forests and
swamps along this area which are often not
easily accessible by land. They report on
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industrial polluters, and any badly polluted area
in the hope that this will act as a preventive
measure and preserve the natural habitat.

Source: Pollution Patrol by Ultralight Aircraft,
Department of Industrial Works, Bangkok,
Thaifand.

Curitiba, Brazil

In 1990, the City Council of Curitiba, Brazil,
calculated how much it would cost on a per bag
basis to hire a company to clean up the informal
dumps in its shanty towns (favelas). Then, it
launched a “Don’t Throw Away Your Garbage -
We Buy It" programme that offered an equal sum
of money per bag of garbage to the residents of
the favelas to clean-up the many open-air waste
pits which had become breeding grounds for
disease-carrying rodents. Under the
programme, every person was provided with a
much sought-after free public transit ticket for
each bag of garbage they delivered to a
municipal collection truck. This was a big
incentive as the favelas were located at some
distance from the city centre and public transport
was the only means for residents to commute.
The City also donated a certain amount of
money for each bag collected to a
neighbourhood association for use in community
projects, such as community gardens. The

immediate impact of the programme was a
marked reduction in the rate of disease. Areas
which were once piled high with garbage were
transformed into urban gardens or waere
reforested.

in 1991, the City enhanced the project. With
a declining economic situation in Brazil, the
consumption of fruit, vegetables and dairy
products dropped. The City was able to buy
surplus food directly from producers close to the
city at a very low price and offer the residents a
4kg bag of food in exchange for a bag of
garbage. This reduced the waste of good food
and increased the disposable income of poor
families, enabling them to spend money on other
necessities. The programme aiso assisted the
local farm economy and boosted the nutrition of
families in the favelas.
Source: Instructions for a Sustainable Future by
International Council for Local Environmental
Initiatives (ICLEI), 1992,

Banbung, Indonesia

The City Council of Banbung, a city on the
heavily populated isiand of Java, Indonesia,
found the burden of waste collection and
disposal had become overwheiming. Dumping
sites in the central city had become overcrowded
and waste had to be transported away from the
city. Squatter communities or “kampungs” did
not have adequate roadways for the formal
collection of rubbish, and informal dumps had
grown in these areas creating major health
hazards. Squatter residents, especially children,
who depended upon the selling of recyclable
and reusable materials from roadside dumps,
were seen as a hinderance to the formal waste
disposal system.

In an attempt to find a solution, the City of
Bandung has developed, with a non-
governmental organization working in the city,
the Integrated Resource Recovery System (IRR).
in the IRR programme, residents of squatter

communities work together in a more formalized
programme to separate recyclables from the
city's waste stream. This provides a low-cost
alternative to taking all the waste to already
overstretched landfill areas. It also recognizes
the value “scavengers” have in dealing with the
waste disposal crisis.

A researcher living with the squatter families,
identified social services that families would
need for them to become productive recycling
cooperatives: evening schooling for children,
health care and assistance on the development
of a savings and loan cooperative corporation.
Providing these and other financial and
technical support enabled residents to improve
their recoverable waste services, and to develop
a business infrastructure to compost organic
wastes properly. (78% of the waste stream in
Bandung is composed of organic materials. )

The IRR programme created business and
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employment opportunities using waste products
as raw materials and “capital”, which in turn has
influenced the setting of fair prices for the
secondary materials collected. It provided the
residents with a sound economic and social
base, one that was recognized iocaily and
owned by the residents themselves. From this
base other non-recycling enterprises developed.

In the three years since the programme

began operating, the number of families

involved in the programme has grown from 35 to
88. The sorting and selling of waste for recycling

has intensified. Organic compaost is made and’

sold. Some compost is used for intensive urban
farming for the family members’ needs. Seeds
collected from the waste are used in seed
farming. All shelters and dwellings have been
improved, and

a food market has been set up to supply daily
needs. Health, maternal and child care
programmes have been introduced in
cooperation with the Municipal Health
Department. Savings have grown from US$108
to US$1080.

Bandung anticipates that within 10 to 15
years, the current solid waste management
system will be converted to a collection of waste-
managing |RR communitiag, given the proper
market conditions for their solid waste “products”
and given the growth in the population of the
city. The IRR approach has been adopted by
two other Indonesian cities.

Source: Instructions for a Sustainable Future by
International Council for Local Environmental
Initiatives (ICLEI), 1991.

RADIO TRANSCRHIPT

Clean Up the World

SOURCES

1. A United Nations Environment Programme radio script written and presented by
Richard Lumbe and Lucy Mulenkei and produced by Beatrice Lacoste, 1993. The
script is part of a series of UNEP scripts that deals with topical environmental
problems. For turther informatian, contact IPA, UNEP, P.O. Box 30552, Nairobi,

KENYA (tel: (2542) 230 800; fax: (2542) 226 831

2. A Clean Up the World press release. For further information, contact Claan Up
the World, 123 Harris Street, Pyrmont, Sydney NSW 2009, Australia [tel: (61-2) €92

0700, fax: (61-2) 692 0761].

SUGGESTIONS FOR USE
Teachers, Youth Leaders: As
information to increase awareness
about garbage, and to inspire
students to take action.

NGOs, radio broadcasters,
Journalists: As source material to
encourage local action to clean up
rubbish.

Presenter 1: Just what is the environment?

mauy people think of aplua.uulg

Sers, 16fesis
lakes, rivers and oceans polluted by industry. But
increases, our environment is also urban.

1

the number of city d ellers
Streets, playgrounds. city parks and

harbours. As our industry grows, cities in developing countries face the problem of

coping with domestic wastes.

phosphates from washing powder.

Such as plastic which is not biodegradable and

According to the United Nations Environment Programme, the amount of municipal
waste in developing countries is fast catching up with that in industrialized countries.
In just thirty years, the quantity of refuse doubled from about 160 million tonnes in 1970

to 322 million tonnes in 1990,

Presenter 2:

o P A P Y YT Yy

Indeed, and to make things worse, in most developing countries, sanitary services are

nUI U”UUQII lll ldbl, "lUbl uroari cenuves lll Hlllbd dllu H::Id. lldVU no aewagv ayawm cll
all. Most human and household wastes end up in rivers, streams, canals, gullies and
ditches. In addition, refuse collection services are inadequate or non-existent in most
residential areas of cities in developing countries. An estimated 30-35% of solid
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Presenter 1:

Presenter 2:

Presenter 1:

Presenter 2:

Presenter 1;

Presenter 1;

wastes generated within urban areas is left uncollected. It accumulates on streets, on
open spaces between houses and on wasteland. :

When garbage is left uncollected and not properly disposed of, it poses many dangers
to the people. Such untreated refuse, particularly in hot climates, creates a breeding
ground for disease vectors and pathogens. The environment in and around human
dwellings offers fertile areas in which fleas, cockroaches, bugs, mosquitoes, flies and
other insects can thrive. These insects transmit a variety of diseases, the most

common being diarrhoea and malaria. Diarrhoea claims 5 million children each year,

measles 2 million, tetanus 1.8 million and malaria 1 million. This is a very serious

situation which must be addressed by all.

This is why UNEP has been promoting a Clean Up the World campaign. The campaign
offers an opportunity to highlight the problems of garbage worldwide, and to
encourage people to take an active part in tackling the problem. The campaign was
jaunched on the weekend of September 17-19, 1993,

With around 30 million participants in 79 countries, Clean Up the World has become a
iandmark in environmental history. In its first year, the campaign has shown that it has
the potential of reaching many, many millions of people in all parts of the world. It
brought together communities from the farthest-spread corners of the Earth in the
world’s first ever unified effort at making an inroad into rubbish poliution. The positive
achievement for the environment is immeasureabie.

The campaign has added to the impact made by the hundreds of thousands of
individuals already involved in community clean-ups.

There is an awareness that garbage is a problem all over the world. The challenge
comes from mobilizing communities to do something about it. What gives us optimism
is that communities have aiready started doing something about garbage disposal. |
will give you some examples. Scouts and Girl Guides in many countries carry out
clean-ups as part of their communities activities. There are several international
organizations which also undertake clean-up activities. For example, the Center for
Marine Conservation, which is based in the USA, coordinates beach clean-ups every
September in more than 60 countries woridwide. Then there is the Children’s Alliance
for Protection of the Environment which has branches in 40 countries and aiso
promotes beach clean-ups every September. Small national groups also promote
clean-ups.

o P lonm Ll dhn Wadal anmamaian ia e de i et ioa
Yes, and the Clean p the World campaign is helping to uni roups so that

they can work together to achieve their common objectives. There is a strength in
numbers, and when different groups join forces to tackle the common problems, then
much more is achieved than when they work independently. In short, there is a need
to bring clean-up resources together; there is also a need to mobilize other resources;

and fmally. there is a need to employ all these resources in an on-going, long-term
clean-up programme.

But how do we do this? What is the strategy to mobilize these resources? How does
one go about organizing a clean-up?

The approach differs from situation to situation, depending upon the nature and the
magnitude of the problem. Clean Up the World has produced a “How to do it" kit to
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Presenter 2:

Presenter 1:

Prasenter 2:

Presenter 1:

Presenter 2:

Presenter 1:

Presenter 2:

Presenter 1:

help those who need ideas. There is also a regular newsletter to report on the
progress of the campaign. Perhaps, | should tell you about the experiences of two
organizations, ong in a developing country and the other in an industrialized country to
give some idea of how it has been done elsewhere.

Yes, it is a global problem. It is easy to understand that the way to tackle the difficulties
of a city-clean-up must be different in different parts of the world. Please give us some
examples! '

I'l start with the Australian experience. It all began in 1986 when lan Kiernan, a
housebuilder and yachtsman was competing in the world yacht race. While out in the
open sea, he was dismayed by the amount of garbage in the world's oceans. So great
was his concern that he resolved to do something about it, and what better place to
start than right at home, in his own backyard, so to speak. He rallied a committee of
friends and relatives and together they organized a clean-up of Sydney Harbour on
Sunday 8th January, 1989. Forty thousand volunteers tumed up and more than 5,000
tonnes of rubbish were removed. The success of that clean-up led to the creation of
Clean Up Australia, an organization to promote clean-ups in the country. It alsc led to
the creation of an annual Clean-Up Australia Day. To date, more than one million
Australians have participated in clean-ups. Clean Up Australia committees, which are
made up of volunteers, operate in more than 500 cities and towns arcund the
continent, and the movement is growing each year. Clean Up Australia has produced
a report on the garbage situation in the country. They have also published a “How to
do it" kit with a video and a booklet describing what individuals can do to recycle, re-
use and reduce garbage.

| must say that is quite impressive. One individual making such a difference! This
Australian really acted like a catalyst, a spark setting the whole engine in motion!

lan Kiernan and Clean Up Australia did not stop there. They approached UNEP with
the idea of Clean Up the Wortd. That's how the world campaign came about. Now for
the developing country experience. When Kim McKay, a director of Clean Up Austraiia
visited the United Nations Environment Programme in Nairobi, Kenya in February
1989, she talked to a group of non-governmental organizations about the Australian
clean-up movement and the global campaign. Kim wanted to see if the City of Nairobi
would join the Clean Up the World campaign.

So that is how it all started! People including children with rakes, shovels and large
plastic bags collecting garbage.

Indeed, those attending the meeting were much encouraged and motivated by what -
they heard, and by what they saw on video. In February 1992, the Kenya Scouts
Association convened a meeting of several NGOs at which it was agreed to form a
loose coalition called Clean Up Nairobi which would operate under the auspices of the
Kenya Scouts Association.

But why a loose coalition? It seems to me it would be more meaningful to form an
organization like Clean Up Australia, with an office and full-time coordinator.

As you said earlier, different places require different solutions. The founder members
of Clean Up Nairobi were primarily youth organizations: scouts, girl guides, wildlife
clubs and other youth environmental NGOs, all with few resources. They also wanted
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to participate freely, without tying themselves down or losing their individuality.
What happened after that?

Clean Up Nairobi contacted other organizations to join and support them. The first was
the Nairobi City Commission because it is important to have the support of the local
government authority. After all, clean-ups complement the work of the local authorities.
Then, organizers approached industry and asked for assistance with logistics --
transport, impiements such as shovels and wheelbarrows, and other items needed for
clean-ups.

How did the organizers divide up the work?

Three task forces were set up. The first dealt with logistics, specifically to identify what
was needed; the second was sponsorship, to seek the logistical support needed; and
last but not least - the publicity task force to generate awareness about the need for
clean-ups and publicize the activities of Clean Up Nairobi. One of the first things the
coalition did was to draw up a time line - a list of things to be done, when and by
whom. The first clean-up took place on 11th July, 1992. With the help of member
organizations and the City Commission, sites were identified in 15 estates in the City.
The City Commission and commercial garbage removal companies provided trucks
and bags to remove the refuse. Industry assisted with additional impiements. The
Kenya Broadcast Corporation, which was represented on the publicity task force,
assisted with publicizing the campaign.

Do you think the Clean Up Nairobi campaign was successful?

Certainly. More than 3,000 volunteers turned up. This was quite an encouraging
beginning. However, it could have been better, and the experience gave Clean Up
Nairobi new ideas on how to do it next time. For example, the organizers felt
communities could have been more effectively organized and they have since started
to look into the question of engaging local mobilizers, individuals within the community
who can assist. A clean-up will not be successful if residents in the area are not fully
involved,

We learned that Clean Up Nairobi should go into a long-term public awareness
programme focussing on the management of household wastes as this would
eliminate some of the illegal dumping in the estates. What else did we learn?

Clean Up Nairobi would also like to promote waste recycling programmes at
household and community level. An Awareness programme for schools and a
“Cleanest School” competition would also help to spread the message. Most
importantly, Clean Up Nairobi would like to focus part of its public awareness
campaign on the issues of human health and the environment -- to show communities
that incidences of diseases such as malaria and diarrhoea which are common in the
poorer sections of the society are linked to the state of the environment.

Please tell us how much money is needed to undertake ail this work? What financial
arrangements have the organizers made for its activities?

You would be surprised but Clean Up Nairobi does not raise funds for any of its
activities. What the coalition does is to ask members to contribute what they can, in
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cash, by underwriting any expenses incurred, or by providing services in kind. The
same approach is used for sponsors. It has worked well so far.

Presenter 2: The Clean Up the World campaign helps us to focus on this important issue, and gives
us the opportunity to mobilize our communities to do something about the garbage
probiem, especially in deveioping countries.

Presenter 1: There is a role for everyone to play in Clean Up the World! [f you need further
information on Clean Up the World, or how you can start clean-up activities in your

-~ cirmibes mlamean wamiba dac Th
community, please write 1o: The United Nations Environment Programme,

P.O.Box 30552, Nairobi, Kenya.

This programme has been produced by the United Nations Environment Programme, and from your
presenters, it's aoodbye.

st A

QUESTIONS AND ANSWERS |

C

SOURCE SUGGESTIONS FOR USE

Clean Up the World - How To Do It: A guide to organizing || Teachers, Community workers, NGOs: As a
community clean-ups arepared by Claan Un the World Pty starting-point far local clean-up action.

Limited, 123 Harris Street, Pyrmont, Sydney NSW 2009, Radio broadcasters, journalists: To make their
Australia. [tel: (61 2) 692 0700; fax: (61 2} 692 0761) audiences aware of the international campaign.

What is Clean Up the World?

Ciean Up the World is a campaign designed to focus intemational attention on the probiems o
rubbish and waste affecting the state of the world's environment, and the importance of the role that
individuals play in improving their own local area.

Clean Up the World is a unique cpportunity to unite communities around the world in an activity to
demonstrate concern for our local environments. At the same time, by participating in clean-ups,
people can create immediate results and permanent changes in their Iocal areas.

What Is a clean-up?

Clean-ups are carried out by groups of volunteers working together in their own communities to
maks that community a cleaner place in which to live. Volunteers work together to remove garbage
from .designated areas, taking care that disposal of that garbage is managed in a responsible
manner. Clean-ups should be enjoyable activities that encourage people to take greater care of their
community areas on an on-going basis.

What kinds of areas can be cieaned up?

The sites are often public areas such as beaches, waterways, park land, markets and roadsides,

and are chosen by local organizers.
Are clean-ups just one-day events?
They need not be. They can serve as catalysts for permanent changes in attitude and behaviour,
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and encourage the adoption of practices, such as recycling, that can have a profound effect on waste
management in the community.
Who can particlpate?

Any community can participate. And within a community, a clean-up campaign can bring together
individuals, local government, industry, business, schools, community and civic groups.

How do we get Involved In Clean Up the Werld?

Start by writing to Clean Up the World at its headquarters at 123 Harris Street, Pyrmont, Sydney
NSW 2009, Australia [tel: (61-2) 692 0700, fax: (61-2) 692 0761]. This office oversees the
coordination of the campaign and the international promotion of the event, and is the chief liaison
point between Clean Up the World and each local Organizing Committee. A small permanent statt
prepares and distributes information to assist each Organizing Committee plan and promote local
clean-ups. The regional Offices of the United Nations Environment Programme also assist with
information and distribution of materials.

What kind of materials?

The most useful publication to help you get started is Clean Up the Worid: HOW TO DO IT.
The information in this booklet is intended as a guide to organizing a community clean-up. As it
would be impossible to produce a definitive guide suitable for communities in every part of the world,
the HOW 70 DO IT guidebook has been written in a generic manner, and is primarily based upon
Ciean Up Australia’s experience in developing and promoting successful clean-up campaigns for the
past several years.

The information in the booklet should be seen as only a foundation upon which a local

Organizing Committee can plan and manage a clean-up that is suited to local conditions and
resources. As the publication is hnlnn ucad hv nnnnln all over the warld in very different cultures and
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countries, with very different priorities and consnderatlons. the guidebook has been written as a series

of suggestions from which the QOrganizing Committee can take ideas and leam from the experiences

of other people that have held similar activities. Then, the Committee can decide what it wants to do
locally. 1t is the responsibility of each Organizing Committee to ensure proper planning and conduct
of the clean-ups in its village, town or city.

What suggestions does the guidebook make?

The guidebook outlines 6 steps to a clean-up operation:

1. Setting up an organizing committee which is responsible for the management and conduct of
gach clean-up. Responsibilities might include securing sponsorship or services, decisions and
planning regarding the size and locations of areas to be cleaned, organizing the removal of
rubbish, coordinating promotion and encouraging volunteers in the general public.

2. Planning. This covers the selection of clean-up sites; the choosing of one or two site supervisors

for each site, and defining their responsibilitiss; the planning of ways o encourage and register

volunteers; safety precautions; the provision of collection containers; the organization of
communications; the securing of support of community groups; the arrangements for waste
removal and disposal; the involvement of schools in the campaign and in associated educational
activities,

3. Your clean-up day. Advice is given on setting the day and time for the voluntary clean-up;
on what supervisors and volunteers should bring to the site; on how to cope with emergencies.

4. Promotion and Publicity: The booklet covers ways to make focals aware and enthusiastic about
the clean-up(s); how to deal with the media; ways to promote the event in the community.

5. Sponsorship and funding of your clean-up. Likely expenditures are noted and ideas for raising
funds are mentioned.

6. Working towards long-term changes. Ways to use the one-day event to focus attention on the
need for individual behavioural changes and waste management changes on the part of
community organizations.

The booklet offers suggestions for recycling and composting, and includes some case studies of

successful clean-up programmes to provide inspiration and ideas to others.



CLEAN-UP CASES STUDIES l

Clean Up the World Events, 1993

SOURCE

Clean Up the World Campaign reports.
Please credit original source. For more
information, contact Clean Up the World Pty
Limited, 123 Harris Street, Pyrmont, Sydney
NSW 2009, Australia. [tel: (61 2) 892 0700;
fax: (61 2) 692 0761},

SUGGESTIONS FOR USE

Teachers, Community workers, NGOs:
clean-up action.

Radie broadcasters, Journalists: To make their audiences aware of
how various groups have cleaned up rubbish in their communities, and to
inspire them to take action in their own communities.

As ideas for inspiring local

Below are just some of the first year's country reports on the Clean Up the World campaign:

Indonesia

The Clean Up event began on the evening of
17th September, 1993, with community
gatherings in five locations throughout Jakarta
and West Jakarta attended by heads of districts,
representatives of citizen groups, women’'s
associations and individual members of the
community. Slides were presented and
discussions took place covering environmental
issues such as garbage disposal, high rates of
disease and lack of recycling programmes.

On 19 September, the clean-ups began
involving 500,000 people. Target areas were
residential districts, main roads, squatter
settlements and areas with poor drainage

facilities. Soka trees, supplied by the local
government, were also planted. At least 3,500
garbage bags were filled and picked up by
garbage trucks circulating the sites. The Mayor
of West Jakarta supported the event, as did the
media. Television stations aired locally-made
community service announcements throughout
Indonesia and the national Radio Republik
Indonesia reported on the event.

The event coordinator, Trisakti University in
Jakarta, is compiling an evaluation report for the
Minister of Demography and Environment. This
report will include a proposal for a national
Clean Up event in 1994, '

The Republic of Korea

Clean Up Korea, held over the weekend of
17-19 September, 1993, was the largest
environmental event in Korean modern history.
A staggering 9 million people from about 4,300
groups {including boy/girl scouts, the Red Cross,
YMCA and YWCA) tock part. They collected
14,000 tons of rubbish.

Clean Up Korea was organized by the
Chosun libo (“The Chosun Daily”), the oldest
newspaper in Korea, with a national circulation
of over 2 million. The Chosun {Ibo has
championed many environmental campaigns
and issues over the last few years with great
success. Clean Up the World was very actively
promoted by the newspaper in the lead-up to the
event, often on the paper’s front page.

Clean ups took place in every corner of the
country - on beaches and mountains, and in

harbours, urban areas and neigbourhoods.

400,000 members of the Korean army and navy
joined the event, cleaning up over 1300 sites
with diver boats, vehicles and helicopters.

IBM gave much assistance to Clean Up
Korea including the production of the “How To
Do It" guide book in Korean. The Munhwa
Broadcasting Corporation televised the event
live for seven hours and mobilised 200 staff
members to cover 10 provincial networks. Well-
known TV stars joined the TV coverage and
delivered messages on envircnmental themes.

Mr Kim Myung-kyu of the Chosun libo said,
“Now we are collecting the ‘rubbish reports’ from
every participant, with which we will analyse the
collected waste.” He added, "We believe that
every participant was convinced that an
individual can make and made a difference by
joining the event. The Chosun libo is thinking of
making it an annual event.”
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Maita

The third annual clean-up event in Malta was
held from 17 to 25 September, 1993 as part of
the Clean Up the World campaign. The event -
comprising activities at 160 locations and

2%
invelving 4000 participants - was organized by

the Environment Secretariat (part of the Maltese
national government), based in Floriana.
Xummiemu, the Environment Secretariat's
well-known mascot that promotes environmental
awareness (see p.12), pilayed a key role in
promoting Clean Up the World. A Xummiemu
cartoon was broadcast several times daily on

Litle turtles think ihat
plustic bags ore
jellyfish.

local television, and the cleanliness-loving
hedgehog visited clean-up sites throughout the
week’s activities. A Xummiemu skipmobile

specially-designed for the campaign was an

instant success, especially with the chiidren.
Clean-up campaigns were organized in

urban centres, rural areas and underwater. First

aid kits were distributed to all participating

groups, together with gloves, bags and tools.
Groups were asked to complete a special form to
quantify and analyse the amount of rubbish
collected, Early reports indicate that apart from
discarded rubbish, paper, packaging and white
goods, thousands of bottles, used tyres and iron
scrap were retrieved. Other aspects of the
campalgn included:
50,000 paper litter bags were distributed to
motorists from petrol stations throughout the
country to minimise the roadside dumping of
common items such as cigarette packets,
wrappers and tissues.
* A large number of flower pots were
distributed to families to put on their window
sills with the hope that flowers would

enhance neighbourhoods.

* A local organization, the Kerygma Movement
used the opportunity of the Clean Up the
Worid campaign to conduct a survey among
thousands of Maltese to determine the
island’s major environmental problems.
Results will be released in the near future.

Mexico
() Mexico City

Nucleo Radio Mil (NRM) is a network of
seven radio stations in Mexico City. With the
assistance of the Australian Embassy, the
network coordinated Clean Up the World in that
city. The aim of NRM's campaign was to
heighten local awareness of the garbage
problems facing a rapidly-growing city such as
Mexico City. From early August, the stations
broadcast environmental messages, and a
variety of news programmes looked at the issues
in detail. There were interviews with local
environmentalists and the Australian
Ambassador, Mr Keith Baker, who played an
active role throughout the whole campaign.

The Australian Embassy produced the How
To Do It brochure in Spanish, and distributed it
to Australia’s other Spanish-speaking posts and
environmental

groups throughout Mexico.

Among other activities, the Embassy worked with
a public school in one of the poorer areas of the
City on a clean-up in which 1800 students and
parents took part.

City Hall sponsored a number of activities,
such as a beautification scheme for local
communities and the provision of trucks and
cleaning equipment. Collected materials were
recycled as much as possible, and the most
common items found were plastic, sweet

wrappers, junk-food packaging, paper, glass
and tyres. Refrigerators, paint cans, stoves,

tables and mattresses were also uncovered. A
collection station that was set up for recyclables
collected over 2 tonnes of newspaper and an
indeterminate amount of giass.

The Qrganizing Committee produced brightly-
coloured vests for volunteers to wear, and food
and drink were provided to all those who took
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part. Since the event, three different schools in
Mexico City have contacted NRM to start
newspaper recycling drives and clean-ups in
their areas.
(ll) Guanajuato

in the city of Guanajuato, 6000 people took
part in a clean-up event which lasted for, in
some locations, as long as ten days.
Coordinated by Fundacion Mexicana Para La
bUliUfa de Servicio l-\b uuanajuato, the event
aimed at cleaning up streams, roadsides and
public places within the city, and encouraging

recycling. Another long term goal was to
address chemical pollution in waterways.

An Ecology parade by social clubs and
primary schoolchildren was held. Boy scouts,
Lions Clubs, high schoo! and technical school
students, environmental groups and Bankers
Club joined together to collect 166 tonnes of
rubbish. The Department of Public Services,
responsible for garbage collection in the city of
UUﬁﬁﬁjUﬁfﬁ. removed rubbish Iﬂl’OUQHOUI the
event, and will now be starting its own
programme for garbage segregation.

Nepal

Clean-up events were organized by the
Nepal-Austratian Friendship Society in
conjunction with the Embassy of Australia in
Kathmandu, the Nepal-International Consumer
Union, the Hotel Association, the tourist industry
and several sponsors including Qantas. Clean-
ups took place in the historic city centres of
Kathmandu, Bhaktapur and Lalitpur in the
Kathmandu Valley. At least 15,000 people took
part in these major areas alone.

RAubbish probiems are severe in rivers,
ponds and lakes throughout Nepal, and there is
inadequate garbage disposal facilities in urban
areas. The local communities received
information brochures and messages on

television, radio and newspapers, on thelr role in
environmental care. Many activities focussed on
encouraging schools, children and boy scout
and girl guide groups to take action, with tree-

planting exercises and a poetry symposium.
The campaign proved to be very successful. It
invelved government ministers, municipality
staff, students, boy scouts, girl guides, NGOs,
business and community groups and a large
number of the general public. Huge amounts of
rubbish were collected. In just one area -
Bouddhanath Stupa, a major tourist site and
buddhist temple complex - fifty-eight trucks of
garbage were taken away. Since the event, a
iocai youth group has set up a 24-nour guarding
service at Bouddhanath Stupa to ensure the
inhabitants dispose of their rubbish in the
designated areas. There is also a campaign to
install bing throughout Kathmandu, The Napal-
Australian Friendship Society is planning to visit
schools over the next six months to continue the
awareness programme that Clean Up the World
has started.

The Philippines

The Philippines, an estimated 20 million
people took part in clean-up events. In Cotabata
City 23,000 school children focussed attention

on the collection of plastic waste which is to be
recycled and re-marketed as part of their income-
enhancement programme.

Taiwan
The Organizer in Taiwan, Mr Jay Fang from
the Green Consumer Foundation, reported that

Mmt RFAF e r e e n v LA LR e LA

100,000 volunteers took to the streets across the
country to remove rubbish from some 1500 sites
including parks and residential areas. People
were amazed at how much garbage was

coliected in a short time, and families, including

children, learned how to clean up thsir.
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communities, and ‘how to avoid dumping
garbage in the future. The clean-up was so
successful, the campaign was extended for the
whole month.
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Thailand

According to Khunying Chodychoy
Sophonpanich of the Thai Environmental and
Community Development Association, 500,000
people from all over the country took part in the

Clean Up the World campaign targeting 8,500
sites. One of the highlights was the clean-up of
22 temples on Rattanakosin Island which were
cleaned up by 30,000 students.

Vanuatu

A six-man Organizing Committee formed
frorn the Kiwanis Club of Port Vila took three and
a half weeks to prepare for the Clean-up event in
Port Vila. Meeting three times a week, the
committee helped organize 75 site supervisors
and 2,000 volunteers from 9 schools and 14
community groups. On the Clean Up day - 18
September, 1993 - children, teachers, youths,
parents and local businesses collected 6,500
bags of rubbish, of which 1000 were recyclable
bottie caps.

The event began with a parade through Port
Vila in which the President of Vanuatu
participated, and ended with a barbecue lunch
for all volunteers provided by a local sponsor.

On the outer island of Vanua Lava, in the
north of Vanuatu, the local village was cleaned
up, as was the local river which was said to
house evil spirits. As a result of the clean-up, it
was reported by the village chief that the spirits
have gone, and the children can play there once
more.

FICTION |

Happy Beach, Sad Beach

SQURCE

Reprinted from the Fall 1991 issue of Earth Notes for Educators,
(Grades K-6), a publication of the U.S. Environmental Protaction
Agency, 401 M Street, SW. (A-107), Washington, DC 20480,
U.S.A. The story is adapted from an activity by Carmen E. Trisler,
Great Oaks Joint Vocational School, Cincinnati, Ohio and the Ohio
Sea Grant Education Program in Great Lakes in My World, I
reproduced for non-profit, educational purposes in low-income

countries, please credit source,

SUGGESTIONS FOR USE
Teacher, Youth workers:
projects on wasle.

Radio broadcastars: As part of a youth
progamme on the importance of litter prevention.
Children's environment and health
magazine/newspaper supplement editors:
As the basis of a story for an issue on the theme of
waste and litter prevention.

As an introduction to

This is a story for five and six-year olds that explains the consequences of littering water and shorelines. The
tale describes how Happy Beach became Sad Bsach until a group of children took action. in class, students can
act out the parts as the teacher reads. Afterwards, the students can make touch-and-feel pictures of Happy Beach
or Sad Beach. Each child can present his/her artwork to the class.

Once upon a time, there was a place called Happy Beach,
It was a pretty beach with sparkling sand and a gentle surf
which lapped onits shore. Schools of fish swam in thecool,
clear water, and a family of ducks bobbed on the calm
surface. Children came (o spread their towels on the warm
sand. All were glad to b on the Happy Beach

Many people used Happy Beach in the summer, Some
tried to catch fish with rods and reels. When they were
finished, they threw their tangled lines on the sand or in the
water. Some sat in the warm sun drinking pop to cool off.
When they were finished, they threw their cans on the sand.
Some enjoyed picnics by the water. When they were
finished, they threw their plastic piates and forks on the sand.

Happy Beach soon became Sad Beach. The fish got
their fins twisted in the old fishing line and died. The ducks
got their heads caught in the six-pack rings from the pop
cans and died. The children cut their feet on plastic forks

and cried. Trash was everywhere.

Finally, one smallchild had erough. She made hersmall
voice as loud as she could and shouted, “STOP! Stop
ligtering our beach! Weneed to teach people how to use the
beach without leaving trash everywhere!”

Soon each child was telling a parent, a friend, and a
teacher not to litter the beach with garbage. “STOP! Stop
littering our beach! ™ they said.

People got the message. Some still tried to catch fish
with rods and reels, but when they were finished they tock
their tangled lines home, Some still sat in the warm sun
drinking pop to cool off, but when they were finished they
threw their cans in the recycling bin. Some still enjoyed
picnics by the water, but when they were finished they
threw their plastic plates and forks in the garbage can.

After a while, Sad Beach became Happy Beach again
and things went back to normal,
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ARTICLE

How Garbage is Collected and Managed
in One Favela in North East Brazil

SOURCE

Adapted from “The Collection and Management of Household Garbage® by
Stenio de Coura Cuentro and Dji Malla Gadji in The Poor Die Young: Housing and
Health in Third World Cities edited by Jorge E. Hardoy, Sandy Caimcross and
David Satterthwaite (published by Earthscan Publications Ltd. (1990), 120
Pentonville Road, London N1 8JN, United Kingdom). Earthscan Publications
Ltd. is an editorially independent and wholly owned subsidiary of the
International Institute for Environment and Development. |f reproduced, please

cradit original source.

SUGGESTIONS FOR USE
Teachers: For study and discussion in
class projects on finding solutions to
waste problems in urban areas,

NGOs, Radio broadcasters,
Journalists: To make audiences
aware of some solutions to urban waste
problems in low-income urban
settlements.

Greater Recife in Northeast Brazil grew from
554,000 inhabitants in 1940 to over 2.3 million in
1980. It is made up of twelve municipalities, of
which Olinda (330,000) is one of the most
populous. In 1983, the municipality of Olinda
selected a favela (low-income settlement), called
Triangulo de Peixinhos for a pilot upgrading
project.

Triangulo de Peixinhos is a settlement with
450 low-income families covering an area of 3.5
hectares. The origins of the favela date back to
1945. In 1983, only a handful of the occupants
held legal titles to the land they occupied.

Triangulo de Peixinhos is built in a swampy
area which had previously been used as a
rubbish dump. Until the project in 1983, houses
were often flooded in the rainy season, and the
settlement's streets, which were not paved,
became mud-paths because of no system to
drain storm or surface water. The ground water
from which many inhabitants obtained their
drinking water was often contaminated with
water carried by the floods from the local pit
latrines and from the rubbish dump. When 272
of the 1,350 inhabitants were tested for intestinal
parasites, all but nine tested positive. While the
water supply was inadequate, most dwellings
were connected to the electricity network.

There was no municipal garbage collection
services. Only part of the household refuse was
placed in a skip. The rest would usually be left
to rot in the streets or would be dispersed by the
wind and rain close to the inhabited areas.

Faced with such problems, the project team
realized that anything it did needed to involve
the local community. The team also realised
they needed to provide simple but effective
solutions to the lack of basic infrastructure. This

they tackled first. A drainage system was
installed for the whole settliement. Then, latrines
were buiit, individual houses were upgraded,
and roads and access paths were paved.

Three major cleaning actions were

organised in which the community took part,
The first was a general spring cleaning of the
whole settlement. With the help of the
municipality, the garbage, which had
accumulated in different parts of the favela, were
collected while every household got rid of
discarded objects and pieces of furniture.
Altogether, some 50 tons of rubbish were
collected. .
- A second, more reguiar and permanent
initiative followed: the daily collection of refuse
using a simple hand-pushed cart. Opsrated by
one person, the cart has a capacity to carry up to
180 litres of rubbish. The light-weight steel
structure with two bicycle wheels was designed
and constructed by a local firm, with the support
of the municipality of Olinda. The cart's design
makes it ideal for this type of work as it combines
a sturdy yet light body which is easy to maintain
with a relatively large capacity. In addition, its
small size allows it to reach houses only
accessible through the narrowest of streets and
alleys.

A composting pilant was the third major
cleaning action. The director of Qlinda Waste
Management, Engineer Rodofo Aureliano,
designed the small composting and recycling
plant which was located in the same 25-hectare
plot of land as the faveta’s skip.

The compost plant is relatively small with an
operational capacity of one tonne per day. The
technology used in building the plant was an
extension of the simple techniques and
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materials used in the upgrading of the favela.
For instance, a soil-cement mixture was used for
paving the site of the plant. After 18 months of
hard work with the help of inhabitants, the plant
began operations

The small plant offered clear advantages
over a centralised system of rubbish collection
for the whole city. Firstly, unskilled labourers
were given jobs during construction, and
secondly, running costs are comparatively low,
partly because the community is involved in the
everyday running of the plant.

How the composting plant operates is
described in the box below.

According to figures gathered in the plant in
1984/5, between 8.9 and 14.2 metric tonnes of
garbage were processed every month. Of these
between 62 percent and 73 percent were
compostabie, between 3.5 percent and 6.3
percent were recyclable, and between 22
percent and 34 percent were discarded. The
volume of compost produced varied greatly from

nAna mnanth tn tha navt it Aan avarana thao
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volume produced was roughly equivalent to a
quarter of the garbage processed.

By the end of 1985, the plant was still
working below capacity. This is shown by the
fact that the largest daily average amount of
garbage handled in any given month was 595
kilograms (in June 1985). Perhaps, not
surprisingly, the favela’s househoids produced
less refuse {(an average of 0.28 kg. per person
per day) than middle- or high- income
households in other parts of the city (between
0.5 and 1.5 kg). This is an indication of the low

~la U | JU [, P

leveis of consumpuaon found in the pogrer area,

[« R

land also of the fact that certain objects, such as
tin, glass jars and bottles and newspapers, are
not discarded but either kept or sold by the
households themselves. The proportion of
refuse that can be recycled in higher-income
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areas is typically of the order of
may go up to 15 percent.

In the early 1980's when the Triangulo de
Peixinhos composting plant was being built,
Recite’'s metropolitan authorities were making
plans for restructuring the solid waste
management services of the metropolitan area.
The plan proposed centralizing operations. It
involved a number of trucks of different
capacities collecting and transporting refuse to a
large sanitary landfill outside the built area. The
metropolitan authorities' plan was challenged by
the smaller municipalities (particularly that of
Qiinda) where more environmentally and
socially sensitive refuse disposal projects were
being developed. Under such pressure, the
centralisation plan was abandoned in favour of

thnea eshomoe whinh inualuad - Aaraatar Inral
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control.

QOlinda's authorities produced plans for
seven more composting plants similar to that of
Peixinhos, but in most cases much larger. For
example, the next one that was built has a
capacity of 7 tonnes every day. These
composting plants will process around 40 per
cent of the garbage produced by the
municipality. The systems of rubbish collection
and cleaning of streets have been designed with
the areas in mind. A combination of large
compacting lorries, pushcarts and animal

fraction carts are used, the mix depending upon

How the composting plant in Trilangulo de Peixinhos operates

The composting plant
operates in a series of steps as
tollows:

1. All rubbish is collected in an
open 2 metres x 3 metres x 0.5
metres tank at ground level.

2. The recyclable matter (glass,
paper, plastic, etc.} is removed
by hand and placed in different
50-litre metal barrels, classified
according to type of material,
colour, and texture. These
materials are sold.

3. The compostable waste (organic
material - mainly discarded

foodstuffs) is weighed on a
portable scale on wheels and
then piled up in heaps some 1.2 -
1.6 metres high in the
composting yard These heaps
are covered with finished

organic compost to keep off flies

and other insects.

. The water content and the

temperature of the heaps is
checked regularly. The piles are
turned over at intervals of three
to seven days, and water is

added as needed. The first
stage in the mmmqhnn

process takes some 60 days. At
the end of this first stage, the
compost is a topsoil-like
substance, odourless, with a
brown or ash colour, and free

IlUlI‘I lllb‘ pdl.llUgBlllb Ult:!llt:lllb
which can be harmful to humans.

. The compost is then movedto a

cornar of the courtyard where it
is left untouched for another two
weeks. At the end of this
period, the compost will be
stable both physically and
chemically.
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locai conditions. In all cases, experience in
Olinda has shown that substituting existing
complex and expensive technology with

cheaper, more low-key techniques has proven to
be viable and closer to the needs and realities of
the people it is designed to serve.

ARTICLE

Turning Garbage into Gardens in Porto Novo, Benin

SOURCE

Adapted from “Garbage into Gardens” by Ruth Massey in
Davelopment Forum Vol.19 No.4 (July-August, 1991).
Deavelopment Forum is published by the United Nations
Department of Public Infarmation for the Joint United Nations
Iinformation Commitiea, If reproduced, please cradit original
source.

SUGGESTIONS FOR USE

NGOs, Community workers: As one type of youth-
employment scheme to consider for the local community.
Radio broadcasters, .Journalists: To make
audiences aware of how one group has tackled waste
disposal in its community. This information may inspire

people 1o take local action.

Porto Novo, the capital of Benin, has a
population of around 150,000 and a run-down,
ramshackled look to it. Its narrow streets are
lined with once-grand houses that are now
crumbling. Enormous piles of rubbish lie rotting
in the streets.

There used to be even more rubbish in this
West African city. It was never collected. Some
heaps grew as high as a four-storey building.
This caused health problems, and drove people
out of neighbourhoods where the stench was
unbearable.

Then, a rural development expert, Veronique
Gnanih, made a suggestion:

“Why not create a composting centre in order
to transform the garbage into fertiliser? This
would help enrich the poor soils of the Porto
Novo region, and create jobs.”

Veronique took action. She obtained
funding for the project from the Centre
Panafricain de Prospective Sociale (CPPS). In
the village of Tohoue, she found a site of several
hectares on which to recycle the rubbish, and
CPPS bought the land to launch the project on
an experimental basis. A French non-
governmental organisation, Emmaus
International, provided the project with a tractor
and two trailers.

“We parked the trailer in two locations--one
near the station and the other near the football
stadium--and people started dumping their
rubbish in them,” Gnanih explained. “It was if
they knew instinctively what the trailers were
there for.” ‘

Every evening the tractor tows the trailers
back to the recycling centre in Tohoue. There,

21 once-jobless youths sort out the rubbish.

First they remove plastic, metal, glass and all
other substances that do not decompose
biologically. They se!ll the metal to the
blacksmith. The glass is crafted into jewellery by
local artisans. The plastic is kept aside bacause
they still have not found a use for it.

The organic refuse is thrown into pits and
covered with palm fronds, which help to turn the
garbage into compost. Humidity, air flow and
heat are checked regularly to make sure that
fermentation takes place correctly. After two
months the fresh compost is ready for use.

A laboratory at Toulouse University tested
some compost samples and discovered it did not
contain enough nitrogen to allow adequate
fermentation. The laboratory suggested water
hyacinths should be added to the compost.

As it turned out, water hyacinths with a high
nitrogen content were found growing in
abundance in a lagoon outside Porto Novo. In
fact, the plants were depriving fish of oxygen,
and this was worrying local fishermen.

“Now, when we take hyacinths for our
compost,” says Gnanih, “we're aiso doing the
fishermen a favour.”

On the recommendation of Toulouse
University, the recycling centre built a latrine with
a small wastewater purification tank. This tank
doubles up as nursery for fish. The latrine
empties out into a long, shallow tank lined with

" blue plastic.

Every so often, the centre staff add water
hyacinths, which grow rapidly in the nitrogen-
rich water. Besides being used for compost, the
plants, which are rich in vitamin A, make
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nourishing fodder for pigs and chickens.
Chickens, fed on the plants, produce eggs with
harder shells and more yellow yolks.

The tank is kept relatively free of flies
because of frogs, that live in the web of water
hyacinth leaves and feed upon flies and
mosquitoes that are attracted to the pond.
Tilapia and catfish thrive on the pond's fecal
matter, acting as a purification agents and
helping render the tank free of odours.

The youths employed in the recycling
scheme have branched out into market
gardening. With funds from the United Nations
Development Programme's Partners in
Development, the centre bought seeds and
more land for growing crops.

In this region of Benin, the sandy soil, never
rich, has become poorer still due to over-use.
Says Kodjo Gato, a youth that works at the
centre, “My father and friends told me it was
useless to try and grow anything on this land.”

Yet in one year the 18-year old proved them
wrann Tha

FEEMSIIN. i oWl

tasty vegetables.

“They couldn’t believe their eyes when they
saw our spinach,” says Gato. “Using five
wheelbarrows of compost, we got three crops
from a plot of 120 square metres.”

This is good news to a region where
malnutrition and poverty are endemic.

The villagers are now paying for compost to

i A lad [
soils of Tohoue produced lots of

use on their own gardens. Gnanih says, “They
were amazed at the amount of corn and manioc
they could produce on what they thought was
infertile soil."

In addition to the spinach, the youths grow
cucumbers, green beans, cabbage, peppers and
onions. Because meat is expensive inTohoue,
the project organisers are also cultivating
vegetables rich in protein, such as “ablat”, a

hean that rnanrn:: unry little water to grow.

“We just put a bit of compost around the foot
of the plant, and it produces beans all year
round,” says Gato. He has learned to make
seed beds and keep records of planting,
harvests and sales.

Many who buy the produce say it is of higher
quality than vegetables found in the local
market. It also keeps longer,

“We were able to keep cucumbers for one
month without refrigeration,” says gato, adding
that cucumbers usually start to rot after a week.
“Now we are experimenting with cabbage to see
if it too will keep longer.”

As with other young men selected to work at
the centre, Gato says he has learned enough
about market gardening to be able to train

others. Mnnnv eamsd hu the caentre from se!!mg

vegetables and fertnllser is put towards buying
more equipment and hiring more unemployed
youths to work as garbage sorters and trainee
market gardeners.

ARTICLE

Turning Garbage Disposal into Jobs for Women

SOURCE

Taken from The Tribune newsletter 43: Women, Environment
The Tribuneis a
Women and Development Quarterly newsletter published by the
International Women’s Tribune Centre, 777 United Nations
Piaza, New York, NY 10017, USA. If reproduced, please credit
the International Women's Tribune Centre and artist, Laurel E.
Douglas, and send copias of reproduced material to the IWTC.

and Development part Il (February 1993).

SUGGESTIONS FOR USE

Community workers: In “how-to-do it” meetings as
encouragement for psople planning community waste
disposal and santitation schemes or income-generation
projects for women,

Radio broadcasters, Journalists: In repors on
income-generation schemas for women or on waste
disposal projects.

OTH SITUATIONS ARE SERIQUS. ON THE ONE HAND,
Malian women graduates find it very hard to find employment
after they finish university. On the other hand, the population of
Mali is rapidly expanding, and waste disposal and the lack of

ganitation are serious prnb]ems ?nrh:-“]nrlu in ritiscs snn]\ as

Bamako.

To try and find solutions to these problems,, the Union Nationale des Femmes
du Mali (National Union of Women of Mali) met together and discussed
possibilities. They approached PROWWESS (Promotion of the Role of Women

AL ViWAGAE LY IR LawviTo
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in Water and Environmental Sanitation), a project of UNDP, and together
launched a project in Bamako that addresses both problems.

Sixteen young female graduates were selected and trained in small enterprise
management. A garbage collection cooperative was formed, and a fund

created for enterprise revenues that could be used to create their own small
businesses. Training materials were developed in the areas of sanitation and
family health, and a participatory survey undertaken in the area where the

16 graduates would be working.

Through the help of the project, 16 graduate women have now started their
own businesses in waste disposal. The environmental and health situation is
improving in the Medina-Coure neighbourhood, which has about 17,500
inhabitants. And there is more awareness on health, sanitation and family §
planning issues among poor women and their families. Both the local
government and other municipalities have responded enthusiastically to the &

initiative and are considering similar follow-up efforts. Yl

From: Global Assembly of Women and the Environment, 1991

ARTICLE

Thai Schoolchildren Tackle Waste

SOURCE

The following articles are reprinted from: Thailand's
Children and the Environment, a publication of the
Royal Thai Government under the coordination of
the Environmental Awareness Committee and the
Office of the National Environment Board with
support from UNICEF. If reproduce, please credit
original source.

SUGGESTIONS FOR USE

Teachers: Adapt the ideas for use with students: (1) Have
students design local litter campaign, and put ideas into action; (2)
Identity local waste problems thatstudents may have creative ways

of resolving.

Children's environment and heaith magazine/newspaper
supplement editors: Use the ideas as a basis of comic strips,

stories or local competitions.

The Disappearing
Krathongs

Each full moon November night, watarways are [it
by “krathongs".

EachNovember, asthefullmoon
I8 rising, the rivers of Thalland begin
to shimmer with pinpricks of candle-
light as millions of Thais of alt ages
fipat tiny boats called “krathongs” to
celebrate Loy Krathonp. Laden with
candles, incense, flowers, and small
coins, the “krathongs” are ofierings
of thanks to the river for its bounty and
a request for blessings during the
cominp year, especially for young
lovers.

The ristng sun the following

" maorning revaals riverbanks clogged

with millions of these boats. Their
styrofoam hulls will continue to po!-
lute the waterways for months unti)
they have finally floated away to the
ocean, there to create another pollu-
tion probiem.

Bui all this Is changinp. Aftera
trial sun in 1980, celebrants in 1931
were asked to returnto the traditional
“krathong” huil made of natural ma-
ferials. The goai was o reduce
styrofoam poliution by 30 per cent.

Work began in March and

schooichildrer were enroiled as the
taskforce. Artclasses were devoted
{0 making “krathonps” from cheap
materials. School competitions in
Bangkok and the northern city of
Chiang Mai selecied the best
“krathongs™ made of banana stalk
slices, leavas, water hyacinth, co-
conut fibers, reeds and other biode-
gradabte materials.

The results surprised even the
optimists. Only three per cent of the
the “krathongs” ficated in the city
had styrofoam bases. This year, the
programme inciudes upcountry
schools and is being tied to another
programme to encourage the propa-
gation of banana trees.

Because hanana trees take Six
months to mature, the campaign was
lavnched in March and is receiving
enthusiastic respanse. Adultmakers
of “krathongs” report that in 1991,
sales of styrotoam-based
“krathongs” were so low that this
yoar, they, too, will be switching to
natura! materials.
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Magic Eyes

“Ah-Ah! Don't litter!
Eyes Sees You.”

These teasing wards, inscribed
under a pair of stern eyes that genlly
scowl from bus sides, litter bins,
schooibags, and T-shirts, have be-
come the most effective anti-littering
message in Thailand’s history. They
originated with a children-based
campaign io shame adulls into
cleaning up trash.

Founded in 1984 by aprominent
businesswoman, Magic Eyes directed
its inittal efforts at society at large.
The response was "Everyone litters.
You can’t change people’s ways.”
Magic Eyes realized that it was best
to appeal to children whose habits
can be changed, and 1o influence
them to poiice adults. The “Ah, Ah,
Magic Eyes Sees You” slogan lets a
child point a finger at adults without
seaming rude.

Fromanti-littering, Magic Eyes
expanded its activities to include wa-
ter pollution and tree-planting, and
helping the child to see the environ-
ment as an integrated whale.

Among its activities are annual
“Clean School” contests, painting
contests, puppet shows, stage dra-
mas, and slogan and essay contests.
The "One Minute with Magic Eyes”
edycational series, aired daily on
television, focuses on three topics:

Magic

water, forests, and litter. Three 30-
minute MagicEyesvideoprogrammes
on these subjects have been created
{or schools and institutions.

In one campaign, primary
school students are asked to formu-
late an environment-related project.
They create basic guidelines and a
work plan which they carry oul overa
nine-manth peried. Theirfinal report
issubmitted tothe Magic Eyes judges
for consideration. Projects can in-
clude tree plantings and clean-ups of
Buddhist monasieries. Prizes are
awarded for the bast projects. Since
1935, this programme has been con-
ducted in 800 schools.

Magic Eyes is best-known for
its "Love the Chao Phya” campaign.
tn 1990, 80 children were taken by
boat down Bangkok's polluled main
riverwhere theysawfloating rubbish.
Two water quality experts expiained
how the Chao Phya was being con-
taminated, and advised the children
on whatthey couid do to helpclean it

On the return trip, children
painted pictures depicting the ideal
Chao Phya. The campaign was S0
successiul that it atiracted the atten-
tion of riverside restaurant and factory
owners who have begun cleaning up
their effluents and involving them-
selves incommunity action o restore
the river ta life.

Wealth from Wreaths

A group of Thai secand-
ary school students has trans-
formed an environmental
probiem into a profit-making
venture that offers lessons in
dealing with poliutants.

For decades, funeral
wreaths have been backed with
styrofoam. With grewing con-
cem nver the accumulation of
styrofoam in landfills, teach-
ers began exgloring alterna-
tives, drawing on Thailand's
rich craft tradition. Working
with students, they created
backings woven from water
hyacinth, grape vines, and
straw. They tound them stundy,
environmentally frierdly, and,
best of all, reusabie.

As part of their secandary
school activitles, students must
form and operate a small com-
pany fo giva them business ex-
perience. It was a small step
from turning an art class into a
business enterprise.

At Pothinimit Wittha-
yakhon School, Pakkret,
Nonthaburi, north of Bangkok,
students formed a limited par-
nership with nine students and
two faculty advisors. Each
member bought10sharesat10
baht each and the money was
used to purchase raw materials.
In producing their wreaths, the
students combined environ-
mentconsiderations with social
concern. They fashioned bed

The logo of the campaign, a disembodiad pair of
black and white eyes set in a bright green circle,
lont the project its nama, “Magic Eyes”. In Thai
culture, Chodchoy Sophonpanich, the campaign's
founder, explained, "everyona is afraid of ghosts -
and the eyes remind them of ghosts.”

and bath towels into wreaths,
sewinpg small towels inte flow-
ers and crabs. After the fu-
neral, the threads are removed
and the towels are donated to
paor families.

Working at lunch times
and after schoal, the students
produced dozens of funeral
wreaths which they sold in the
neighborhood for 350 baht (US$
14) each. Withinamonth, they
had earngd several thousand
baht profit.

Today, Pothinimit Wit-
thayakhas students' success
is being repeated in other
schools and there are predic-
fions that in the near future
styrofoam backings will have
disappeared from the floral
wreath market.
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" ARTICLE

Fun and games with a serious purpose
by Zadie Neutville

SOURCE SUGGESTIONS FOR USE
Reprinted from Panoscope No. 34 (January 1993). Panoscope, Teachers, Youth workers, Students: As
an Environment and Development magazine, is produced six inspiration for initiating extra-curricular environmental

times a year by Panos, an independent institute working to activities.

promote sustainable development. This Panoscope material can Radio broadcasters, children’s environmant
be republished free of charge in developing countries with and health magazine/newspaper supplement
attribution to Panos, For further information, contact the Panos editors: As ideas to spread to audiences/readers
Institute, @ White Lion Street, London N1 9PD, United Kingdom. and thereby encourage similar local initiatives.

Environmental
education in Jamaica
is strictly practical:
children learn as they
do. and teach as
they learn.

Children at a primary school in
Kingston have taken it on them-
selves to do something uscful with
the waste that clutters up the
schoolyards berween too-infrequent
garbage collections. The Art
Recycling Club, a group aged 7-9,
turn old cartons, straws and plastic

‘-\nm |nrn rarde  Adasaratinne and rae
2gs WiC CarGes, GECOratons ang oy

cars. Children in other schools have
followed their example.

In one rural area, sudents run
their own environmental groups,

Portland Environmental Protector
{PEFP) ciubs, under supervision from - Cuban cartoonist
teachers. Children in the clubs, aged 6-18, have pledged to pro- Jamaica: it is the basis of a programme at the  Carlucho draws
tect the earth. Older children make up songs and games about Blue MountinJohn Crow Mountin national  attention to global
the environment, often using popular folk or work song runes, 1 park, where community members spread the environmental
teach the younger children. Environmental quizes are one popu- conservation message to their neighbours. But problems?
lar _fg;mel(iee‘?aox). children may be the most efficient communica- ozons-destroyers
e clubs have set up tree-planting and ing projects tors — and doers — of all.
and some have built compost bins, designcdns?l:lrn;%;s,)and’ continue their deadly
even made miniature gardens enclosed in glass to demonstrate activity
how water is cycled through plants, air and soil. ]
The children are now not only leaming from and tea . .
themselves and each other, bt a!;e also finding ways 1o :;I.:-.Ed mq;l:mm
their environmental me$sage. Other clubs are starting up outside
the area, borrowing songs and games from the original groups, -{ -2.What Is Its function?
and sending back their own. Soon the message will be available 3. Name some reasons trees are important.
all over the country in the 4. What Is the smallest Jamalcan bird?
shape of an environmental board game produced by the PEP 5. Name two endangered Jamalcan animals,
clubs. The game features a map of Jamaica, and you progress M09 Bt ‘eneus mogek LEStRIET (R eeUmS o (0
around the board winning or losing points depending on aagE #) Aaas ‘susnd) ‘eppCS0ID T0p (M BUMON; S JO OM) AUY G
whether your actions help or harm the environment. The game T BULALNY AN U1 ‘b
is being sponsored by the UN Development Programme and the “Kydcns sayem gy STRICIA
World Wide Fund for Narture. PUS ‘U008 JUAAS] ‘UOZAXD PG ‘PeyNIIIM au) 1293000 S98I) E
The government is sufficiently impressed with the PEP clubs “SIRAL OLLT SMOU LOEUM SR §O LINOUN
that it may set up a nationwide network. The idea of people oy} S0U00 pus ‘AAdns SAIRM SITEHGI PUE ADESTS ¥ SEpIOIK I TSTIeM
teaching each other about the environment is already accepted in PUR 8504} O] SMOY YNUM JIEM IO} JOAIDSA ¥ 5] PRUINIIM ¥ T
P 018 CONSAS FUURA GORIM WOY LTSE] CRRUIRID O} 5) PAULIIEM ¥ T
. RNy
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Issue 92

Waste part 2: Conserving Natural Resources
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Tin can football
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Worm composting
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How to use this OUTREACH pack

Issue 92: Waste part 2 - conserving natural resources
This pack is the second in a series of five QUTREACH packs that explore waste and

recycling. It looks at ways people waste natural resources in the production, use and discarding
of manufactured products, and then it explores how these resources can be conserved. The
pack introduces the hierarchy of waste management practices that should be adopted in order
to safely and effectively handle municipal solid waste with the least harmful impacts on health
and the environment. In order of priority, these practices are:

* Reduction at source (avoiding the creation of waste in the first place)

" Reuse of products directly(use of goods and packaging more than once)

* Recycling (convert waste into re-usable materials such as composting)

* Incineration (with recovery of energy)

* Landfilling

The first three priorities are often known as the three ‘R's. While the pack introduces different

methods of dealing with solid waste, particular attention is given to composting as this is a

practice that can be adopted by individuals the world over. (It should be pointed out that the

pack does not look at issues related to human solid waste: some of these issues have been
explored in pack nos. 12-14 on water and sanitation and in pack no. 76 on Appropriate Water

Technologies.) :

Other packs in the waste and recycling series include three more general packs and one

Leaming-By-Doing ieaflet pack:

91: Global problems, local solutions:

93: Recycling; ,

94: What to do with hazardous waste;

95: Learning-By-Doing leaflets on waste and recycling
At the beginning of each segment there are suggestions as to how the material might be

used by multipliers. Here are some general suggestions: _

* Community workers might be inspired by the articles and resources on composting
(pages 18-31), and on worm composting in particular (pages 20-27) to promote the various
techniques in their local community. .

" Print and radio journalists might develop a series of articles or programmes, with each
segment devoted to one of the waste management techniques mentioned in the question
and answer segment on pages 1-6. A pane! of local community leaders and waste experts
could be invited to tailk about the waste management techniques that are used in - or are
being considered for - the local community. The series could conclude with a programme
that describes what individuals can do to conserve natural resources.

" Journalists, preparing special children's newspaper supplements on ways to conserve
natural resources might find the pack full of useful background information.

° Teachers can draw upon various activities in this pack to help students understand the
value of the three ‘R's, and to encourage them to act accordingly.
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QUESTIONS AND ANSWERS

Wasting Our Natural Resources

SOURCES

Waste Away: Information and Activities for investigating Trash Problsms
and Solutions for upper elementary and junior high students produced and
published by Vermont institute of Natural Science, Woodstock, VT 05081,
USA; Waste, 3.83 in a poster series produced by World Wide Fund for
Nature - UK, Weyside Park, Godalming, Surrey, GU7 1XR, United
Kingdom; Worldwatch Paper 101: Discarding the Throwaway Society by
John E. Young (Worldwatch Institute 1776 Massachusetts Avenue, NW.,
Washington, D.C. 20036 USA, January 1991); Let's Aeduce and Recycle;
Curriculum for Solid Waste Awareness - lesson plans for Grades K-6 and 7-
12 produced by the U.S. Environmental Protection Agency, {1980, revised
1990), 401 M Street, S.W. Washington, D.C. 20460, USA. If reproduced,
| please acknowiedge original sources.

SUGGESTIONS FOR USE

Teachers: As an introduction to discussions
and projects on waste of natural resources,
and local methods of waste disposal.
Children’'s environment and health
magazine/newspaper supplement
editors: As background material for an issue
on the same thems.

Radio broadcasters: As a basis for a
radio script on use of natural resources, and
as an introduction to a programme exploring
local waste management needs and
opportunities.

Q. What |s waste?

A. When something is unwanted or no longer serves a purpose, it is generally thought of as

waste.
individuals, industries or communities.

Solid waste is any unwanted material, solid or semi-solid, that is “thrown away" by
What is thought of as waste varies from person to person.

One person’s waste rags may be another person’s recyclable clothes. What is thought of as
waste may vary over time. The once waste products of the pulp and paper industry are now a

source of fuel and chemical feed for animals.

. Do we all create waste?

s ')

Every living thing uses energy to process raw materials and creates waste. Nature's wastes -

old leaves, animal droppings, shed skins - seem to disappear. But nature recycles its nutrients.
Earthworms, millipedes and other soil creatures obtain food by digesting dead plants and
animals. Microorganisms - bacteria, fungi and other decomposers - continue the process by
breaking down the complex structures of dead plants and animals into simple components, such
as carbon, nitrogen, phosphorus and potassium, which enrich the soil. Absorbed by plants, these
nutrients are essential to growth, see Learning from Nature: Want not Waste Not on page 6.

»o

Can’t waste generated by people be recycled In the same natural way?
Some of it can, certainly. Organic materials, such as vegetable peelings, fruit scraps, egg shells,

ashes, sawdust, can be composted. Microorganisms feed on the materials and chum out a dark,
rich crumbling substance called humus. When added to the soil, this humus is a natural fertiliser

and also increases water retention in soil.

So why is our waste a problem?

>0

It is true that much of the waste we generate is organic, or biodegradable, and so is able to

decompose, with the help of microorganisms such as fungi and bacteria. But people accumuiate

waste far more rapidly than it can be decomposed.

The overloading of nature's "waste

decomposing machinery” inevitably ieads to water, air and soil pollution.

In addition, there are manufactured products that are not biodegradable.

Some of these

degrade through chemical breakdown - nails, for example, rust - but other products are neither
biodegradable nor chemically-degradable. Neither time nor nature's elements will ever make this
garbage disappear in the near future. Some synthetic materials, such as plastics, take so long to
decompose (due to their molecular structure) that they are considered nonbiodegradable.

Q. Is the garbage problem getting worse?

A Yes. The problem of waste grows with each new person on the planet. More people make
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more waste. And as cities mushroom, the waste builds up.

But it's not that simple. As people earn more, they consume more, and they become more
wasteful of the earth’'s resources. Too often, items are discarded when they could have been
repaired or saved for other uses. Products are often designed for a relatively short life, to be cast
aside for something new and more popular. Convenience goods are packaged in containers that
are thrown away instead of reused.

Technology can also contribute to today’s waste crisis. Before modern technology, the chore
of harvesting the earth’s natural resources, like minerals and petroleum, was extremely difficult.
Today, with complex machinery, resources are taken relatively easily. This often leads people to
think that it is an easy task to simply find and harvest more resources. Sometimes - through
ignorance but often through a desire to make a quick profit - forests are cleared, minerals are
mined and energy sources are used up with little thought given to what will happen when ores,
energy sources and soils are exhausted.

. What can we do about waste?

Our disposal options are steadily being reduced. Open dumps, often the only waste disposal
method available, have their share of problems, and in some countries are being phased out.

What are open dumps, and what's wrong with them?

An open dump is an uncovered piece of land used for depositing municipal solid waste. The
garbage is neither compacted nor covered, and so a dump smells terrible, and it becomes a
breeding ground for flies and rats. Domestic animals feeding at a dump, and people scavenging
from dumps, can catch diseases and spread them. When it rains, water running off a dump can
carry pieces of garbage plus harmful chemicals and germs, and can contaminate land and water
nearby. Landfills are considered a better alternative to the unsafe and unsightly open dumps.

. How Is a landfill different from an open dump?

A landfill is often confused with a dump. In both operations, rubbish is brought to a location
and deposited. But that is where the similarity ends. A landfill is a hole in the ground into which
rubbish is tipped. Large earth-moving equipment runs over the garbage and packs it down. At
the end of each day, all this compacted garbage is covered with a layer of soil. Each day’s
garbage becomes a buried ‘cell'. The cell is surrounded by dirt on all sides. When the landfill is
full, a thicker layer of dirt is put over the-entire area, and the site can be developed. Since
garbage is always covered at a landfill, few flies and rats can breed.

Do landfills present any problems?

Yes, Several problems with landfills have been discovered. For exampie, many landfilis--
especially those that have been built on wetlands, gravel pits and other areas with porous soils--
experience problems with leaching. Water seeping through the landfill mixes with buried waste
such as battery acids, pesticides and other hazardous materials. This liquid waste, called
leachate, can leak through soils and into surface water and groundwater. Fears about leachate
contaminating water supplies have led several countries to limit fandfilling to sanitary landfill sites.

. What are sanitary landfills and how can these help solve the leachate problem?

Sanitary landfill sites are lined with impermeable materials such as clay or plastic or built over
impermeable soil to contain leachate. Lined landfills are very costly to construct. Some people
claim that even liners and leachate collection systems are not permanent solutions to the leachate
problem since tests have shown that plastic liners develop leaks when exposed to chemicals
including solvents and acids.

. Do landfills present any other problems?

Yes. The rate of decomposition is extremely variable. it can be very slow due to compaction
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and limited oxygen supply. Garbologists - people who study garbage - are discovering that many
of the biodegradable materials that we have assumed would decompose in a landfill--do not.
They have uncovered 50-year-old carrots, newspapers and other “biodegradable” items that are
still intact. Methane build-up is another danger.

. What is methane?

Methane is a gas. It is produced during anaerobic decomposition, which occurs when little or
no oxygen is present. This gas burns quickly and, if uncontrolled, can be dangerous. Methane .
contributes to the greenhouse effect, (see OUTREACH issue nos. 56 and 57). In some landfills,
methane gas is being tapped and sold as fuel.

So landfills are not the answer to waste disposal management?

Not really. Some experts believe that many of the problems of landfills can be avoided or
controlled with proper siting, design and operation of disposal facilities. But this could be costly.
Also, many landfills are filling up, and in many areas safe sites for new landfills are getting
tougher to find.

Is there no single, simple solution to a community's solid waste problem?
It is very unlikely. To effectively reduce solid waste management problems, communities need
to consider a hierarchy of integrated management techniques.

What does “Integrated management techniques” mean?

it refers to the complementary use of a variety of waste management practices to safely and
effectively handie municipal solid waste with the least harmful impacts on health and the
environment. The hierarchy consists of the following, listed in order of priority:
*  Reduction at source (avoiding the creation of waste in the first place} )
Reuse of products directly (use goods and packaging more than once) ) the three ‘R’S’
Recycling (convert waste into re-usable materials such as compost) )
Incineration (with recovery of energy)
Landfilling
The United Nations Environment Programme endorses this hierarchy.

" » [ ] »

Have countries adopted this hierarchy?

In theory, governments advocate reduction, then reuse and recycling with landfills as a last reson,
but what happens in practice is often the reverse. Most governments focus on managing rather
than reducing waste. They tend to fund waste management options in inverse proportion to their
position on the hierarchy, usually moving one notch up the ladder when faced with a disposal
crises. For example, the increasing concern about the health and environmental problems
associated with landfills has led to more incinerators being built.

What Is reduction at source?

Actually, source reduction isn't about managing waste at all. It's about managing natural
resources more carefully in the first place so that the amount and the toxicity of the waste we
generate is reduced, see box 1.

What kind of actions can we take to reduce waste?

Manufacturers may contribute to source reduction by designing and making products that contain
fewer toxics and less packaging. As consumers, we can buy more durable and nondisposable
goods; products that can have more than one “iife”, and products with less packaging and fewer
toxic components. We can try to buy food in bulk, and store it glass jars. One of the best ways to
lessen our waste disposal problems is to reuse many of the things we have habitually thrown out.

OUTREACH 92/p.3



Box 1: Treating the symptom not the disease

The waste disposal crisis is but
a symptom of a much larger
problem: a global economy built
upon the inefficient use of raw
materials and energy.

Today's industrial economies
were founded on the use of vast
quantities of materials and ensrgy.
The economic health of nations
has often been equated with the
amount they consumed. But
prosperity need not be linked so
closely to consumption. A
kilogram of steel may be used in a
building that lasts hundreds of
years or in several cans that may
end up in a dump after one use. A
few hundred grams of glass may
be fashioned into a bottle reused
50 times or one immediately
discarded.

The amount of materials that
aoriginally enters the economy tells
us nothing about the materiai's
eventual fate or its contribution to
human well-being. But it does tell

us a good deal about the damage
that economy has inflicted upon
the environment.

Mines, like forests, oil fields
and other sources of raw materials,
are largely out of sight and out of
mind for those who eventually use
their products. But each year, raw
material extraction -- mining,
logging and the like -- damages or
destroys millions of acres of land
and forests and produces billions
of tons of solid waste. It also
pollutes air and water to a degree
exceeded only by the world's
production and use of energy --
much of which is generated to
extract and process materials,
anyway.

The waste generated by
industrial economies that use up
these raw materials is more famifiar.
This rubbish presents a massive
disposal problem which continues
to grow {often faster than
population). Though the symptom

gets attention, politicians rarely
diagnose the disease: a global
economy built on the inefficient
use of raw materials and energy.
As a result, the usual prescription --
increasingly more sophisticated
technology for destroying waste -
allows the illness to progress
unchecked.

By attacking the problem at its
source, societies can move
beyond treating the symptoms of
their rampant consumption.
Preventing waste through more
efficient use of resources can both
cut the garbage problem down to
size and reduce environmental
damage from producing raw

materials.

Source; Adaptad from text in Worldwatch
Paper 101: Discarding the Throwaway
Society writtan by John E. Young (January
1981), published by Worldwatch Institute,
1776 Massachusetts Avenus, N.W.,
Washington, D.C. 20036, USA. If
reproduced, please give acknowledgment
to the Wortdwatch [nstitute.

Q. What Is recycling?

A. Recycling invoives collecting discarded materials (such as glass, paper, metal and organic
waste), processing these materials and making them into new products.

b )

Db

. What are the benefits of recycling?

There are six main benefits. Recycling:

reduces the ‘amount of solid waste requiring disposal;
saves natural resources, including nonrenewable resources such as petroleum.
reduces the amount of energy needed to manufacture new products;

reduces pollution and destruction caused while obtaining new raw materials;
provides employment opportunities; and
helps the national economy when fewer raw materials have to be imported.

in addition, recycling, combined with improved resource-use technologies and reduced
resource consumption, can significantly extend the avaiiability of our natural resources, see box 2.

Box 2: Depleting non-rénewable resources
This graph shows three possible depletion

patterns tor a nonrenewable natural

resource. Pattem A shows what would

happen to the available quantities of a

natural resource if there is an expanded

use of that resource. Patems Band C

illustrate that this rapid rate of depletion can

be slowed down significantly by reducing
consumption, and reusing and recycling

products made from that raw material.

Source: Adapted from Miller, G.Tyler, Jr.,

Living in the Environment Concepts, Problems and Altematives.
Wadsworth Pub., Belment, CA, 1875 and revised edition 1982.

A - MoE, USE, THROW AWAY
8 - MINE, USE, RECYELE
€ - Revvce ,REUSE RecvYcoL e

AMoUNT OF RESOURCE AVAILABLE

VER TIME
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Box 3: Incineration plants : Powar Plant —
Turbing //-I I
fumaces are used to bum wastes
This process of buming wasles is Steam Ganeratar
7 /‘:‘
recovery plants, recyclable - Erraan \g‘,ﬁ'_;{,,/ I[
materials are removed from the Scrubber [
waste before it is bumed. At |
|
generated by burning the waste Crane ! x f | Fiter |
e bt e |
What is left after waste is
burned is bottom ash at the Waste
Storage
also ash that floats up in the hot
air. This is called fty ash. Fly ash
devices. Disposing of
both types, especially fly ash, is a problem because they usually contain high concentrations of f dangerous toxins
generally taken to landfill sites and buried. When rain washes through the landfills, # mixes with the chemicals in
the ash, forming leachate. Leachate contains toxins and can run off into nearby streams and poliute them or leak

Near populated areas, large

called “incineration”. At resource
waste-to-energy plants, the heat
rd::au;’:; 10 Create eiecinciy, see- ” <\ v w"'&'ﬂ —I J:
bottom of an incinerator. Thereis gy
can be caught in pollution control Shippod to Landtil
such as heavy metals and dioxins. Among other harmful effects, these toxins cause cancer. The ashes are
through the ground into groundwater, which may poliute drinking water.

Q. Below recycling In the hierarchy Is incineration. What does this mean?
A, Incineration is the buming of waste. This method reduces the weight and volume of garbage
that needs to be disposed of by 50 percent and 60 percent respectlvely Hence, this disposal

arialy alraontive s Aameainidan I P
iz

method is es attractive to communities that are running out of landfill sites.

Does inclneration have any drawbacks?

Yes. Most importantly, it is a destructive process that wastes both materials and energy.
Though many incinerators produce energy {(see box 3), tha amount recovered is considerably
less than that needed to produce the ltems they burn. For example, recycling paper ¢an save up
to five times as much energy as can be recovered through mcaneratuon though the amount varies
substantially with the type of paper.

Buming garbage is not a clean process. It produces air and water pollution and tons of toxic
ash. High temperature combustion breaks chemical bonds in products containing toxic metals.
These substances, left in incinerator ash and buried in landfills, can leach into groundwater.
Incinerators pump into the air nitrogen and sulphur oxides (which can create acid rain), carbon
monoxide, acid gases, dioxins and furans (extremely toxic substances suspected of causing

cancer and genetic defecis), and 28 different types of heavy metais, inciuding lead, mercury and
cadmium.

b

Q. Can’t any of this pollution be prevented?

A Yes. Filtering devices can frap these substances, but such equipment is expensive, and air
pollution controls create additional toxic ash. Some highly toxic pollutants, including mercury, are
not adequately controlled by such equipment.

Q. Does this add to the cost of incineration?

A. It certainly does. In general, incinerators are extremely expensive to build. Rough

calculations using conservative figures for capital costs reveal that an $8-billion investment in
additional incinerators could allow the United States to burn one-quarter of its projected solid
waste output in the year 2000. However, the same sum spent on recycling and composting
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facilities could provide enough additional capacity to handle three-quarters of the nation’s
garbage that year.

That leaves landfill as the last option for waste disposal?

Landfill will continue to be a major method of solid waste disposal for the near future. It is
needed to handle waste that cannot be recycled or safely combusted. It is likely that there will
always be some portion of waste requiring landfill no matter how efficient our reduction, recovery,
treatment and recycling processes become,

We can however, greatly reduce this portion by becoming aware of our own individual
contributions to the solid waste problem, and medifying our habits to promote wise use and reuse
of our valuable resources.

COMIC STRIP

Learning from Nature - Want Not, Waste Not

SOURCE SUGGESTIONS FOR USE

Waste, 3.83 in a poster series produced by Teachers: As part of class work on the natural recycling process.
World Wide Fund for Nature - UK, Weysids Park, Children's environment and health magazine/newspaper
Godalming, Surrey, GU7 1XR, United Kingdom, supplemant editors: As a comic strip.

it reproduced, please credit original source.

1.

Lionesses - like all predators - do not know the
meaning of overkill. They hunt out of hunger,
and they kill sufficient prey to feed their families.
Once their appetites have been satisfied, the
remains of their meal (the carcass) is not wasted.
Other animals, such as hyenas, follow the
lionesses and arrive for their meal. These
animais are called scavengers.

Virtually all hunting animals prefer an easy meal
of the leftovers of another hunter's Kill rather
than one that involves a chase, and the hyena is
no exception. The animal is a perfectly-
designed waste disposal unit of the natural
world: it can devour aimost any fragment of a
carcass except horns and teeth.

Another scavenger is the vulture. Different
kinds of vulture feed on difterent parts of the
carcass. Between them, the birds eat most of #t, | 5
from the tough skin to soft muscles and even the [s722
marrow from bones. Within hours the bones are
laid bare.
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4. Once the larger animals have taken all they can
from the carcass, it is the turn of the carrion flies
and beetles to feed on the last of the debris.
Carrion flies and beetles are called
decomposers. Decomposers feed on animal
waste and dead bodies of plants and animals,

Mike Biksland

A wiidebees!. hilled and partially eaten by lions. 15 a meal for hyenas,
eventually breaking these materlals down into  vuitures and carrion flies.

simple raw materials which can be re-used to
support plant growth.

Bacieria and fungi are the oniy decomposers that can The entire process of decomposition may take many
complete the chemical breakdown of complex plants years. But without decomposers to break down waste
and animal material into simple raw materials like and recycle essential raw materials, the earth would be

oxygen, carbon, nitrogen and phosphates. piled high with natural litter and all life would die.

CLASS/GROUP ACTIVITY

How Does Waste Affect Our Resources?

SOURCE SUGGESTIONS FOR USE
The activity below is adapted from Activity 10 (K-6) and Activity 11 {7-12) in Let's Teachers/Youth Leaders:
Reduce and Recycle: Curriculum for Solid Waste Awareness, Lesson Plans for Gradss K- As an exercise to increase
6 and 7-12 produced by U.S. Environmental Protection Agency 1980, revisad 1990. The awareness of the waste of
activity may be reproduced for non-profit, educationai purposes in fow-income countries natural resources,

provided credit is given to the original source. For further information, contact U.S. Community workers: Use
Environmental Protection Agency, 401 M Street, S.W. Washington, D.C. 20460, USA. as the basis of a poster.

1. Have the students name objects made of paper, metal, glass and a favourite type of food.

Using the blackboard or a large piece of paper, help the students trace these materials back to
their source. For example, a soda bottle is made from sand mixed with soda ash and lime and melted
down to form a liquid, which is then moulded into glass. See if the students can trace the origin of the
other objects illustrated below. (Use the ‘Resource Tree' on the next page to trace the origins of

Aibimrmeml Aol

additional everyday objects.)

|
; &
=y ‘ hat

SODSOTI’LE CEREAL BOX METAL CAN APPLE
GLASS PAPER TIN/STEEL/ ALUMINIUM TREES
SAND wOOoD ROCKS SOIL
ROCKS TREES
SoIL

}
Ask the students if they can think of anything that they use that is not provided by the earth. {The

children will probably name some things, but on close examination, it will be seen that these things

also come from the earth.} Explain to the students that raw materials that we take from the earth are
known as natural resources. Help the students to list the natural resources used in the above
objects. Remind them that energy, which is also a natural resource, is needed to change objects
from their natural forms into the products we use. Ask the students what are some forms of energy?
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2. Bring into class a collection of items that would normally be discarded. With the aid of the
‘Resource Tree', have the students identify the raw materials used to make each item and decide
whether they are renewable or nonrenewable. In the discussion, peoint out that aluminium, tin, steel
and petroleum are all nonrenewable resources. Help students understand that some materials are
not renewable because they are the result of geological processes that take millions of years to
complete. Nonrenewable resources are in limited supply and once the
for millions of years for practical purposes.

Paper and cardboard come from the renewable source of wood (trees), but wood is being used
up at a faster rate than it can be produced commercially. At the end of the discussion, students
should be able to place any piece of solid waste into the categories of renewable and nonrenewable
resources. Here are some examples:

Organic waste such as food scraps (renewable)

Glass bottles, from sand, soda ash and limestone (nonrenewable, but in plentiful supply)
Plastic containers or bags, from petroleum (nonrenewable)

Tin-plated steel cans, from iron and tin {nonrenewable)

When products are discarded, resources are wasted. Discuss ways to reduce the waste of
renewable and nonrenewable resources.
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CLASS/GROUP ACTIVITY

Reduction at Source: Some Facts and Opinions

SOURCES

1

[43]

If any material is raproduced, please credit appropriate original source(s).
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John E. Worldwatch Pupc‘r 101: G'

Society (January 1891), Worldwatch Institu
Avenue, N.W., Washington, D.C. 20036, USA
Hawkin, “A declaration of sustainability”,
{September/October, 1993)
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3 (May/June 1991), published by Worldwatch Institute.

. Christopher Flavin and John E. Young “Shaping the Next industrial

Revolution™ in State of the World 1993: a Woridwatch institute Report on

SUGGESTIONS FOR USE
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source reduction for older students.
Community workers: As a source of
ideas for local source reduction campaigns
aimed at manufacturers and consumers.

Radic broadcasters, Journalisis: As
awareness material on source reduction; as
background material for an interview with

industrialists/consumers trying to promote

ssion on

Progress Toward a Sustainable Society published by Worldwatch source reduction.

institute,

Many people think that reducing waste is impractical in today’s industrial societies, but there are

measures that people and industries can - or should - take to reduce both waste and production using
raw materials. Read these facts and opinions on the topic, and then try the activities that follow:

L]

The key to designing an economy that produces little waste is to recognise that people do not need
metals, plastics, wood and other substances but, rather, the services these items provide. The
amount of stone, steel or lumber used to make a house or office building, for example, is irrelevant
to its occupant if the building is sturdy and stays at a comfortable temperature. Rice bought straight
from a bin at a local store and carried home in an old jar is no less tasty or nutritious than that
bought in a throwaway box. 1

One objective to achieving sustainable commerce, is that absolute consumption of energy and
natural resources among developed nations should be reduced by 80 per cent within 40 to 60
years.2

Companies pay artificially low prices for virgin materials: this is in part because the environmental
costs of making them are rarely included in the price. And virgin materials (those newly extracted
from natural resources) are often subsidised by governments. Prices of products should account
for the real costs of using materials. Stopping government subsidies to industry for virgin materials
and levying taxes on virgin materiats would provide major incentives for waste reduction, reuse and
recycling.?

Manutacturers need to be convinced, cajoled or forced to improve their products, so that people
have the opportunity to choose items that are less harmful to the environment. And consumers
need enough facts to make choices that, at first glance, might not have obvious benefits. For
instance, one compact fluorescent light bulb may cost more than US$ 15 but will last 10 times as
long as an incandescent bulb, and -- since it uses one fourth as much energy to provide the same

h o lIQE EN in t-- s bille B o
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light -- can save as much as Uop OV iN 8IBCNCIYY OinS OVEr its lifetime.3
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To cut waste, industrial designers can focus on developing durable, repairable products rather than
the “convenient” single-use items - from razors to cameras - that now proliferate. Requiring
manufacturers to replace or repair products that do not meet prescribed standards of durability

= 4= | i el tetR Lt ta LR e bl o ol 7 L

could push them to design goods that iast.2

Several companies have cut considerably the amount of waste they generate. One of the most well
known examples involves Minnesota Mining and Manufacturing Corporation (3M) which began its
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“Pollution Prevention Pays” programme in 1975. This programme encourages employees to find
ways to reduce or eliminate use of problem chemicals -- and save money -- through the redesign of
products and manufacturing processes. 3M estimates it has prevented more than 1 billion pounds
of emissions since then and saved over US$ 500 million. 4 .

* Nissan and several European car manufacturers are addressing [one) environmental issue: wasted
materials. They have announced plans to build cars that will be nearly 100 per cent recyclable.4

* Government mandates, consumer pressure and the rapid proliferation of recycling programmes
have recently caused paper manufacturers in Europe to convert a number of mills to the use of
recycled pulp, and at the same time eliminate the use of dioxin-producing chlorine bleaches.
Manufacturers that once claimed recycled paper was only good for low-grade paper products are
now making high-grade magazine stock at least partially from recycled fibres. Over time the
industry may move away from the forested areas where it is now centred to the outskirts of large
cities, where its major future resource - discarded paper - and its markets lie.4

* Under pressure of higher energy prices, declining grades of iron ore, and environmental concerns,
the worid steel industry has been replacing its older, less efficient, more polluting mills since the
[nineteen] seventies. The most rapid area of growth is in modular minimilis that rely on electric arc
furnaces. They are far more energy-efficient, and rely heavily on scrap steel rather than iron ore.
Because they do not need to be near iron and coal resources, minimills are likely to be
decentralised, and can be centres of economic development even in small cities.4

* The British chemical giant ICI has built a new terephthalic acid p!ant in Taiwan that it claims
produces virtually no chemical wastes.

* A great challenge is to fing substitutes for products that are themselves hazardous or that cannot be ‘

manufactured without using dangerous chemicals. For example, in recent decades massive use of
chemical herbicides and insecticides has boosted agricultural yields. But pests have become
immune to many chemicals, and toxic substances have made their way into groundwater. A
number of farmers are turning to alternative forms of pest control, including Integrated Pest
Management (IPM). IPM combines small, targeted applications of pesticides with careful
monitoring of field conditions and the protection of predator insects. IPM often saves farmers
money through reduced chemical bills. It is likely to have far-reaching consequences for
agribusiness, giving rise to new firms offering IPM services. Companies may find they do better
marketing “pest management” than pesticides alone.4

* Consumers will reduce waste if given the incentive. Charging for garbage disposal by the garbage
can or bag, or -- even better -- charging a higher rate for a second container of refuse, is a very
persuasive method.3

Actlvities

1. Which of the above statements are facts and which are opinions?
(a) Select a tact, and describe how this source-reduction measure might affect your life or life in your community.
(b) Select an opinion, and debate the issue in class.

2. One statement says, "Manufacturers need to be convinced, cajoled or forced to improve their products.” Select
a product that your family uses, or a product made locally, and think of ways {o improve that product so that less
waste is created. For example, you might think a preduct should be made from recycled materials instead of
virgin materials, or you might feel a product should be more durable. Then think of ways to encourage the
manufacturer to adopt less wasteful manufacturing methods of production. For example, you might decide a
letter-writing campaign is a good persuasion tactic. Put your ideas into action.

OUTREACH 92/p.10



L ARTICLE |

How Paper And Plastic Bags Are Made

SUGGESTIONS FOR USE

Ae rafaranes matarial far laceane nn
As reference maternial for lssso

SOURCE

“Bag it: the grocery dilemma” by Karen McN tilty
ScienceWorld April 20, 1980, Vol. 46 No !6
published by Scholastic Inc. 730 Broadway, New
York, NY 10003-8538, U.S.A. Reprinted by

permission of the publishers. Permission to

ramemelizma thn artiria ehauld ho sounht from tha
IUFIUUU\-U HIT QUMD S Wi e Wil airin wer

publishers, Scholastic Inc.
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of resources.

Journalists, NGOs: As reference material for consumer
campaigns t0 CONServe resources.

Children's magazine/newspapar supplement editors: As
a basis of an annotated drawing on natural resources/packaging.

Paper and plastic bags pose many environmental threats--even before they become bags.
Follow the manufacture of paper and plastic bags from beginning to end to find out what poliutant
R

n flrnm virnin

and wastes are created along the way.
materials.)

7. The pulp is then spread across a moving
screen. More waste water drains off,
lsaving a mat of fibres on the screen. A

aocine af smllorn amiinasna am i o A
2ONTD> VY Wl o SYUBBLTD ﬂllu unes uig

shoet of paper before it is stored on huge
roliers.
It takes a lot of electricity to run the
machines needed for paper-making. This
elactricity is usually generated by buming
fossil fuals such as coal and wood. This
burning releases many pollutants into the
- air, including sulphur dioxide and nitrogen
oxidas (the chief companents of acid rain),
as well as carbon monoxide and dust.
Because sulphur compounds are used in
the pulping process, hydrogen sulphide
gas makes the air smell like rotten eggs.

3. At the mill, a revolving barking drum
removes bark from tha logs.

1. Paper is made from trees. Wall, actually
wood fibres that were once pan of living
cells in tree trunks. The longer the fibre,
the stronger the paper. Sturdy, brown
paper bags that are sometimes used to
hold grocenes, are usually made from long-
fibred softwood trees, such as pines.

T
Chopping down thase treses disrupts Ci—a l .
wiidlife habitats. ﬁ "b'—

4. Then, a chipper cuts the wood into small
chips.

|/

2. Treas are cut up into logs and carried o &
paper mill by truck or on a flowing stream,
The truck uses energy and creates

pollutants, but the natural route has{g The wood chips are converted inta soft

6. The puip is now a watery mix of chamicals
and fibres. It is mfined to separate the
individual fibres. Then, it is washed to

e mmm mitnd el M

robtems, too The lﬁgb can ovenoao uie

prooiems, 160.

stream with nutrients and chemicals.
Algae and other microarganisms thrive on
these nutrients and muitiply, using up the
stream's oxygen supply. Some of the
chemical pollutants aise deplete the
oxygen supply., Fish and other aquatic
living things that use oxygen may die as a
result,

pulp (like potato that is cooked and
mashad up) by cooking them at a very high
tamperature with sodium hydroxide (lye)
and sodium sulphide. These chemicals
digest the lignin--the natural glue that
holds the wood fibres together in the tree--
so that only the fibres remain.

remove the chemicals. The waste water is
usually treated to remove some of these
chemicals before it runs into a nearby
stream. But many chamicais remain,
which turther deplete the stream’s oxygen.

I 8. At the factory that makes pa;;er bags.

machines use more selectricity to cut, fold
and glue the paper to form bags. Some of
the glues and the inks used to print on the
bags may contain toxic substances. The

T ey ey b vimn

paper Dags aré now ready 1or Uss.
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HOW PLASTIC BAGS ARE MADE

1. Plastics begin as oil or naturai gas. Both
oil and gas are taken from below the
earth’s surface, where they occur naturally
but in limited quantities. Drilling for these
rasources may disrupt naturai wildlite
habitats. And, as today's reserves are
used up, wa will need to explore now areas,

6. Polyathylene is heated to form a hollow

3. At the relinery, cil and natural gas are

refined into heating and transportation
fusls. Ethane gas, a waste product from
this process, is used to make plastics and
other chemicals, (Otherwise it is bumed

tuhe, and blown up with air like a balloon.
The double shest of polyathylene is then
stored on large rollers. All these
processes require energy obtained from

A & o B wnla noralh ma - [« PR | RPFP ey

bUllllll9 fossil fusls such as ofl. rulJlang,
including sulphur dioxide, nitrogen oxides,
carbon menoxide and dust are released
into the air.

disnipting mere wildife, oft.} ‘
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7. At tha bag factory, electricity is used to
run machines that cut, shape and seal the
polyethylene sheets to form bags. Inks
used to print on the bags may contain toxic
chemicals, such as lead and cadmium.

Tho mianka hame mom smiss Benis b
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4. The ethane gas is heated so that a
chemical reaction takes place to convert it
to ethylense, a chemical that is the building
block of many plastics. This process
creates many hazardous wastes, but most
are bumed off as fuel to keep the process

going.

-
W

2. Transporting oil and natural gas from the
driliing siies required enargy. it aiso
presents the possibility of environmental
damage from accidental spill, like that from

(Y7, S N SR TR IY ST S

5. VWhen combinea with other G'IB!TIICE.IE ma

ethylene building blocks join together to
form polyethylene -- the plastic from which

the Exxon Valdez off the coast of Alaska.

plastic bags are mads. The palyethylone
may be mixed with additional chemicals
that add strength to the plastic, or perhaps
colour it. Some of the chamicals needaed
for thesa reactions are known as
carcinogens--known to cause cancer.
Wasts water from the factory carmies soma
of the chemicals to streams where they
may be toxic to fish and other wildlife.
Some of these chemicals are also released
into the air.

QUESTIONS

1. What raw materials go into making a paper bag? Name one way that getting these materials might harm the
environment.

2. What raw materials go inte making a plastic bag? Name one way that getting these materiats might harm the
environment.

3. Sulphur dioxide and nitrogen oxides, the pollutants that form acid rain, are produced during the manufacture
of which type of bag?

4. During the manufacture of which type of bag are carcinogenic chemicals emitted into air and waste water?
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5. Which type of bag, do you think, would break down faster if it (a) were littering the street or (b) were in a landfill?
6. Which type of bag, do you think, would be more harmful if it littered places where animals lived (such as the
ocean or the countryside)?

ANSWERS

Trees (wood fibres). Cutting down trees destroys habitats.

Gil or natural gas. Drilling disrupts wildlife. Oil may spill.

Both paper and plastic.

Piastic.

(a) Paper (b) Neither paper nor plastic breaks down in a landfill.

Plastic. In ocean habitats, sea birds, marine mammals, turtles and other wildlife may get tangled up in the
plastics or mistake them for food. Since animals cannot digest plastic, they die. See the article, “Deadly litter
chokes livestock” for the effects of plastic litter on animals.

oah D=

] . CLASS/GROUP ACTIVITY

Packaging

SOURCE SUGGESTIONS FOR USE
Adapted from: Let’s Reduce and Recycle: Curriculum for Solid Waste Awareness - | | Teachers, Community workars:
lasson plans for Grades K-6 and 7-12 produced by the U.S. Environmental | | As an exercise to encourage students
Protection Agency, (1980, revised 1990), 401 M Street, S.W. Washington, D.C. and consumers to consider packaging
20460, USA. If reproduced, please acknowledge original source. and ways that it can be reduced.

Have students list five examples of the following three types of packaging:
1. natural packages (oranges, nuts)
2. older reusable packages (paper bags, paper wrapping, glass fars and bottles)
. 3. modern packages (plastic, polystyrens, aluminium foif)

Make a combined list for the entire class/group. If possible, have students bring into school examples

of these packages.

For each package listed, answer the following questions:

*  What purpose does the package serve?

*  Which purposes are essential? (e.g. helps keep food and drink fresh and/or free of germs; allows
them to be stored and moved easily)

*  Which purposes are non-essential? (e.g. for advertising - to make an item look larger; attractive
colours to make item more noticeable)

*  What is the package made of? (Label all parts including metal or plastic tops and paper labels)

* In how many ways does the package affect the environment? (Consider the energy and raw
materials needed - and the pollution created - to make the packaging, and the disposal required)

* Can the package be reused and/or recycled?

* How much packaging is there compared to how much product it holds? (Have students try
various mathematical activities such as experimenting with weighing an empty package, then
filling it with water and weighing the filled package. Compare the weight of the package with the
weight of the water it holds. The lower the ratio of package to product, the less waste there is.
Also, have students compare the amount of cardboard used for one large container of a product
with the amount of cardboard used to hold the same amount of the same product but which is
contained in several smaller packs.)

*  Why are some items packaged in small containers? (e.g. convenience; to make product
affordable; to sell more for profit)

*  What's good about each package? What's not so good?

Remind the students that cutting down on product packaging or buying goods in bulk (where the ratio

. of package to product is low) are important aspects of reducing at source. Reusing packaging
material also reduces waste.
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[ STATISTICS |

About Aluminium ®

SOURCE SUGGESTIONS FOR USE

“Aluminum’s Real Tab" by John E. Young in World Watch | | Teachers: As background information for classwork on
magazine, issue Vol. 5, No. 2, (March-April 1992), published | | nonrenewable resources, waste.

by WorldWatch Institute, 1776 Massachusetts Avenue, | | Children’'s magazine/newspaper supplement
N.W. Washington, D.C. 20036 U.S.A. The material may be | | editors: As source material for “Did You Know..?
reproduced for non-profit, educational purposes in low- | | anticles/illustrations.

income countries provided credit is given to the original | | NGOs/Consumer groups: As background information
source, for campaigns to promote source reduction.

Here are a few facts about aluminium:

Aluminium is a uglu metal: it is one thirg as dense as copper, brass of el. 1ne
easily worked, resists corrosion, and is a good conductor of both heat and electricity

*  Aluminium is used in the manufacture of aeroplanes, cars, in the moving parts of machinery, in
electricai wiring, in building products and in packaging, especially aluminium beverage cans.
production, with world sales totallrng about US$39 billion in 1990.

* The metal's principal ore is bauxite. One third of the world’s bauxite comes from Australia. Qutput
from Guinea, Jamaica and Brazil adds up to another third. Most of the rest comes from half a

: dozen nations such as india, the former U.S.S.R., China and Suriname.

*  Nearly all bauxite is strip-mined. This means that miners move thousands of tons of rock and soil
just to get the ore they want. Since most deposits occur as a thin layer of mineral, bauxite mining
probably lays waste more land than the mining of any other metal.

*  Alumina (aluminium oxide), the material which smelters convert into aluminium metal, makes up a
guarter to a half of the content of bauxite ores mined today, depending upon the richness of the
ore. Extracting alumina creates large quantities of waste. For every ton of alumina extracted, a
ton or more of ‘red mud’, a caustic soup of metallic oxides and other contaminants, is produced.
Red mud is usually left to settle in large ponds adjacent to alumina refineries. It is corrosive to the
skin and can pollute both surface and ground water.

* More energy is used in the smelting of aluminium than in the processing of any other major metal.
While most metals can be obtained by simply heating their ores, aluminium can be economically
extracted only through a process involving the direct application of electrical current. Afumina is
dissolved in a bath of molten cryolite (aiuminium fluoride), to which an extremely powerful electric
current is applied. The current breaks the chemical bonds between aluminium and oxygen,
allowing the pure meta! to be drained off. The process releases large amounts of fluorides, which
it allowed to escape into the atmosphere, can cause damage to, and accumulate in, plants and
animals. This can harm humans and other animals who eat these plants and animals.
in 1880, the worid aluminium industry used an estimated 280 biliion kilowatt-hours (KWh) of
electricity--nearly as much as was used for all purposes in the entire African continent. This
amount was required simply to convert alumina into 18 million tons of metal. Additional energy,

most of it in the form of fossil fuels, was used to mine and refine bauxite into alumina.

* The demand for a large and constant supply of electricity to smelt the metal makes this the sing!
most important factor in determining where the metal is produced. Electricity prices are more
critical than the location of bauxite mines or alumina refineries, since both materials can be
shipped at low cost. The United States, the leading producer of the metal, imports virtually all of its
bauxite.

* The prices that aluminium smelters pay for electricity vary widely around the world, but they
generally pay less--often much less--for power than other users in their area, wherever they are
located. Dams have consistently provided the aluminium industry with its cheapest source of

power.

[(]
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The great bulk of aluminium is consumed by industrial nations, mainly because of their use of
aluminium for packaging--much of which, despite recycling efforts, is discarded. The U.S. used
4.8 million tons of aluminium in 1990. In per capita terms, U.S. use is the highest, followed fairly
closely by that of Japan and Western Europe. The average American uses about 42 pounds of
aluminium each year, while the average Chinese or Mexican uses less than two pounds.

in many applications, such as aeroplanes, trains and automobiles, aluminium can save more
energy over a lifetime of use than is required for its manufacture. Using aluminium instead of iron
and steel has played an important role in increasing the fuel efficiency of vehicles. A typical car
now contains 140 pounds of aluminium, and the amount is expected to more than double by the
year 2000.

Becauss it is the extraction of aluminium from bauxite that takes so much energy, recycling the
metal would result in considerable energy savings. To make aluminium from scrap takes only
about 6 per cent of the energy needed to produce aluminium from ore.

More than 5 million tons of aluminium--nearly a quarter of world output--was produced from
recycled metal in 1990. Japan gets about 40 per cent of its aluminium from recycling. Recycled
aluminium makes up about 20 per cent of U.S. consumption, and 20 to 30 per cent of the metal
used in Westem Europe. In most developing countries, though data is scarce, recycling probably
accounts for an even larger share.

The country with the highest recycling rate is not necessarily the most efficient user of aluminium.
The U.S.A. recycles half its atumninium beverage cans. Yet the amount of aluminium, in the form
of beverage cans, that the country throws away is still greater than the total use of the metal by all
but seven nations.

In the article, “Aluminum’s Real Tab", author John E. Young claims that the best way to encourage
recycling and discourage environmentally-inappropriate uses of aluminium would be to make
industry pay its own way. If aluminium makers no longer had artificially low energy prices, there
would be strong incentives to recycle aluminium and to limit the metal's use to energy-saving
applications.

CLASS ACTIVITY |

Not everything made from scratch is the best

SOURCE

Adapted from Groundwater Resources and Educational Activities for Taaching - GREAT
produced by lowa Department of Natural Resources (USA). It may be reproduced for non-
profit, educational purposes in low-income countries provided credit is given to the
original source. GREAT is a six-unit science-based curriculum (for 12 to 14 year-olds)
dealing with groundwater pratection-in the state of lowa, USA, including the impacts of
hazardous wastes and substances on groundwater.

SUGGESTIONS FOR USE
Teachers: As the basis for a
class discussion on production
using virgin materiais,

Study the chart and then answer the questions that follow.

Reclpe for one ton of Aluminium
Pollutants Generated

Ingredients
81.766 Ibs. bauxite 3,290 Ibs. red mud
11.020 Ibs. petroteumn coke 2900 Ibs. CO2
966 lbs. soda ash a1 Ibs. air pollutants
327 Ibs. pitch 789 Ibs. solid waste

238 Ibs. lime
Process with 197 million BTU's of energy.

Note;

1 short ton is 2000 Ib
which equals 0.91
metric tonnes.

A BTU is a measure
of energy and is
defined as the
amount of energy
needed to raise 1
pound of water 1
degree Fahranhait.

OUTREACH 92/p.15



1. How many pounds of material are required to make one ton of aluminium?
2. What is the ingredient that is used in the greatest quantity?
3. What is the pollutant that goes into the air in the greatest quantities? |s this pollutant harmful to
our environment? If so, how? .
4. Does the recipe include any other nonrenewable resources? If so what are they’?
5. Besides the 197 million BTU's needed to actually make the aluminium, in what other ways do you

think energy was used in the whole process of getting aluminium from the earth to the consumer?

6. Aluminium can be recycled for approximately 94% less energy than it takes to produce it from
“scratch”. Besides this saving in energy, what do you think might be five other benefits of
recvcl:nn aluminium rather than manufacturing it from bauxite?

P latiawrs B s

Answers:
1. 94,317 ibs
2. Bauxite

3. Carbon dioxide. [t is necessary for plant growth, but it can become harmful if too much collects in the
atmosphere and traps the heat, producing the Greenhouse Effect.
4. Petroleum coka and pitch.

5. Energy is also used in mining bauxite and other materials, transportatlo nof r
nlam |rnne:nnri=mnn of nrnr'ncenri aluminium to the manufacturing plant. a
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materials to the processing
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nd transportation of th
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lhe consumer (sometlmes through various distributors).

6. Recycling bensfits include: conservation of land from mining practices; reduction in solid waste; reduction in
litter; conservation of nonrenewable resources; reduction in air pollution; reduction in water pollution from
mining practices and from less use of waste disposal (e.g. landfills).

B ' CLASS/GROUP ACTIVITY
The Life Cycle of a Discarded Product
SOURCE SUGGESTIONS FOR USE ‘

Adapted from: Let's Reduce and Recycle: Curriculum for Solid Waste | | Teachers, Community workers: As
Awareness - lesson plans for Grades K-6 and 7-12 produced by the U.S, an awareness exercise to help students
Environmental Protection Agency, (1980, revised 1990), 401 M Street, S.W. and community groups review solid waste

Washington, D.C. 20460, USA. W reproduced, please acknowledge original | | probloms and ways that thoy can be
source. reduced.

In this activity, students research the “life-cycle” of a particular type of waste. Divide the class into
groups and assign one of the types of waste listed below to each group. Give each student a copy of
the questionnaire beiow fo heip them tell about their particular resource. Then, have them present
their findings to the class:

Plastic tube Cardboard box Tin can Glass bottle

THE STORY OF THE

‘What does it look like?

Why does it have a label?

What are some of the things it is used for?

What is it made of?

Where does the manufacturer get the raw materials to make it?

I N

 amounts of these raw materials available?
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How many years will it be before these raw materials run out?

7.
8.  Does the process of extracting these raw materials from the earth pollute the land, the air, or
the water? If so, how? ‘
9.  How do manufacturers change the raw materials to make the product?
10.  Does the changing of the raw materials pollute the land, the air, or the water? If so, how?
11.  Isthe item thrown away afier it is used?
12. What effect would this item have if it was littered on the ground or in a body of
water?
13.  What chemicals are released when it is burned? Are they harmful if released into the
environment? Can they be filtered and disposed of properly?
14,  Does the item break down into earth again if it is buried? If so, how?
15.  Does it disintegrate if thrown into a river, lake, or ocean? If so, how?
16.  What are some ways in which it could be reused?
17.  Canit be recycled? Is it currently recycled? Where?
18. Howisitrecycled?
19.  Can it be safely burned to produce energy from heat?
20.  Who pays the real cost for manufacturing this item?
The manufacturer who makes it?
The company that uses it?
The consumer who buys it?
21.  Who is responsible for disposing of it? Who pays the cost for disposal?
22. Do you think this item makes a good container? Why or why not?
23.  Could we have avoided using this container? How?
CLASS/GROUP ACTIVITIES
Don’t throw away - Reuse
SOURCE SUGGESTIONS FOR USE
OUTREACH Teachers, Youth/Community leaders: Use as activities 1o increase awareness of waste, and to

encourage inventiveness.

A lot of products can be reused instead of being thrown away. Containers such as paper and
plastic bags, glass jars, plastic bottles, cans and boxes can be used to serve another purpose.
Containers of all shapes and sizes have more than one life. Here are three activities that encourage
students to reuse products:

1. Ask children how many uses they can think of for the following items:

a large empty jam jar an empty tin can bicycle spokes

Have them try out their suggestions.

2. Set up a "use-it-again” box in your classroom. Have the children paint, colour or paste pictures on
it. Suggest that children place in it all materials that can be used again. Encourage children to
contribute to the “use-it-again” box on a day-to-day basis. For example, paper that has been used
on one side can be used again; materials such as thread spools, paper bags, grocery boxes,
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empty tin cans {washed) can also be brought from home for school! arts and crafts and games.

3. Have the class/group draw up a list of household items that might need repairing, together with
names of local people with expertise in doing these types of repair and who would be willing to
‘barter’ their services. Place this list in a local community noticeboard.

ACTIVITY |

Tin Can Football

SOURCE SUGGESTIONS FOR USE

Reprinted from: BOTHER issue No. 136 (September - October 1985) “Oo It Teachers, Youth leaders: As part of
Yourself: Recycling tor a Fairer World" published by Oxtam's Youth and a waste awareness project.

Education Dept., 274 Banbury Road, Oxford, OX2 7DZ, United Kingdom. The Children’s magazine/newspaper

material may be reproduced for non-commercial, educational purposes in low- | | supplement editers: To include in an
income countries providad credit is given to Oxfam. issue on waste.

Why not collect enough small tins to play this game from
Ghana?

The pitch is marked out on the ground with a stick. The
players collect 24 empty small Ideal milk cans (small baked
bean or other cans will do). Take the labels off 12 of the tins,
leaving 12 with their labels on. This makes two teams of 10
players plus four goai posts. Two sardine cans on their sides
act as goalkeepers. Each player arranges his or her team as
they like at the start of the game and doesn't move them. The
ball is a pebble or bean, placed in the centre. A coin is tossed

tins, then player two has a flick. Football rules apply for

to decide who kicks off, and player one fticks the pebble corners, goal kicks, throw ins, offsides etc. Tins that have
towards their opponent’s geal. If it hits one of player one’s been hit by the pebble and moved are left in that position. If
own tins they can flick it again. If it hits one of the other team’'s . they are knocked over or off the pitch they are then replaced.

[ ACTIVITY |

Composting Waste

SOURCE SUGGESTIONS FOR USE

Adapted from Composting: Wastes to Resources, a Corneil Cooperative Extension Teachers: As practical exerciseés in
Publication by Jean F. Bonhotal and Marianne E. Krasny. The activity may be project work on waste and recycling.

reproduced for non-profit educational purposes in low- income countries if credit is Community workers, NGOs: For
given to the original source. For further information on this publication, contact adaptation and use in leaflets and
Media Services Distribution Center, 7 Cornell Business and Technology Park, community projects encouraging
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Cormnell University, ithaca, New York 14850 U.S.A. Tei: (607) 255 2080 composting.

Composting occurs naturally nearly everywhere. Animals die, leaves drop from trees. Over time
these organic materials break down or decompose. The rich, dark, soil-like material that results is
called compost.

Tiny living things (microorganisms) such as bacteria and fungi, break down organic matter to form
compost. Worms and other soil creatures help, too. As microorganisms and soil animals turn organic
materials into compost, they use the organic materials as food for their own growth and activity.
Eventually, these nutrients are retumned to the soil, to be used again by trees, crops and other plants.
This is nature’s way of composting -- and recycling.

Through composting, organic materials - such as kitchen or garden wastes - can be put back into

the environment and used by other living things. In this way, wastes become valuable resources.
OUTREACH 92/p.18
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A COMPOST RECIPE

Composting is like baking. SIimply add the ingredients, stir, “bake” and out comes--compost!
f

Ingredients

Add a mixture of some or all of the following ingredients:

Kltchen Compost Garden Compost
vegetable peels and seeds hay or straw

*  fruit peels and seeds *  cutgrass

* coftee grounds *  leaves

* egg shells * ashes

* nut shells *  sawdust

* any other vegetable or fruit scraps * wood chips

weeds and other garden waste
manure
* shredded paper LEAVES

~
%

A
SHREDDED PAPER |y

(Do not add meat scraps, bones oils, fats, dairy
products. They may attract animal pests.)

FRUIT SCAAPS

v
-t

eGG SHELLS

1. Choose a container for “baking” your compost. Any type of bin will do. The picture below shows
one type of bin. Itis a wire mesh bin made from inexpensive galvanised chicken wire. To make
the bin, 121/, feet (about 4 metres) of chicken wire is stood in a circle, and held together with

heavy wire.

2. Chop and shred organic material if you want them to AT
compost quickly. Place kitchen or garden wastes into Mot -4
the composting bin. o eat! o

3. Spread soil or “already done” compost over the o 1

compost pile. This layer contains the microorganisms
and soil animals that do the work. It also helps stop
the surface from drying out.

4. Adjust the moisture in your compost pile so that the
materials are damp to touch but not so wet that drops
come out when you squeeze it.. Add dry straw or
sawdust to soggy materials, or add water to a pile that

adiib - | LR Tl p= e

is too dry. N [ METR®e
5. Allow the pile to “bake”. It should heat up quickly, and reach the desired temperature (90° to
140°F or 32° to 60°C) in four to five days.
6. Stir your compost as it bakes if you want to speed up the baking time. If you turn your compost

N
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pile every week, it should be “done” or ready to use, in one or two months. :

7. The pile will settle down from its original height. This is a good sign that the compost is baking
properly.

8. Your compost should look like dark crumbly soil mixed with pieces of orgapic material. [t should
have. a sweet, earthy smell.

9. Feed compost to hungry plants by mixing it with the soil.

For more on composting, see QUTREACH Learning-By-Doing Leaflet no.9 “Brown Gold for your
Garden”.

ARTICLE

Worm Composting _

(or, save your back and iet the worms do It)
by Mary Appelhof, illustrations by Mary Frances Fenton

SOURCE SUGGESTIONS FOR USE

Adapted from Worms Eat My Garbage by Mary Appelhof Toachers, Youth Leaders, Community workers: As
and from flyers of Flowerfield Enterprises, 10332 Shaver an introduction to projects on worm composting.

Road, Kalamazoo, Michigan 49002 (USA) by permission of NGOs, Journalists, Radlo broadcasters: To use in
Mary Appelhof. The article may be reproduced for non- pamphlets, articles and programmes to encourage people to
profit educational purposes in low-income countries start vermicomposting.

provided credit is givan to the original source.

Organic kitchen waste can create unpleasant odours when allowed to accumulate. Disposal may
be expensive, and can create environmental problems. For example, hazardous methane gas,
produced by decomposition of organic waste buried years ago may leak from landfill sites. Why bury
organic waste when such problems can result, and when our soils need the nutrients? Taking care of
your own food scraps makes sense in many ways, and worm composting provides an effective way to
do so.

Worm Composting basics
A worm composting system consists of:
(1) a suitable container,

IO\ oA lin
() DEGGING,

(3) worms;
(4) a proper environment.

Organic waste is buried in the bin. The worms, along with millions of microorganisms, break
down the waste and transform it to black, odourless, nutrient-rich worm castings. These worm
castings can be used to fertilise plants in the garden and field. The process is simple, convenient and
environmentally-sound.

The Technique Working out the surface area of

A worm bin can be made from a number of different types | @ worm bin
of containers, such as @ wooden box or specially-designed Thad 5“:03"; area of the
aerated plastic bin such as a Worm-a-way®. What is |5y ava :quj‘r’:.;;
important is that the container is shallow -- no more than 12 | (or1.24 m x0.62 m = 0.76 m?)

inches (30 cm) deep -- and has a large surface area, see 4 (1.24m) 2 T "}o.az.h)
right. This allows as much bedding as possible to be in /

contact with air. Oxygen is necessary for worms and
microorganisms to break down the waste. The size of the bin
depends upon how much organic waste you need to

~L—"
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compost. A worm bin 1 foot by 2 feet by 3 feet (30 cm by 60 cm by 90 ¢cm) can handle an average of
6 Ib (2.7 kg.) of kitchen waste per week. If you use an existing container, make sure that it has not
been used to store chemicals, such as pesticides, which may kill the worms. (For more information,
see How to make a worm bin on page 22).

The worm bin is filled with moistened bedding. Suitable beddings hold moisture and provide an
aerobic environment and some food for the worms. Shredded newspaper, leaf mould, manure or
mixtures of these materials make satisfactory bedding. The bedding shouid be damp, not wringing
wet (about 75% moisture).

To find worms that are suitable for composting, look in habitats such as damp leaf litter, under
iogs and stones, in piles of manure and in compost piles. Do not expect soil-dweliing worms that you
might dig up in your garden to work as well in a worm bin as those which normally live in high

concentrations of organic material. Redworms

(Eisenia fetida) are ideal worms for composting.

(For other appropriate species, see right.)

In the worm bin, worms are placed on top of
the bedding, and are allowed to work down into
it. A rule of thumb is to set up a worm bin with
about 1 Ib {0.45 kg.) of worms for every 1/ Ib
(0.23 kg.) of food waste produced per day. That
does not mean that everything you bury today
will be gone tomorrow, but over time, you won't

Worms sultable for vermicomposting in
frnnlnnl areas

The following species, in addition to Eisenia
fetida, might be suitable for vermicomposting in
tropical areas:

Eudrilus eugeniae; Dichogaster bolaui;
Perionyx excavatus ; Lampito mauritii;
Octochaetona surensis; Drawida willsi

Source: Dr. John W. Reynolds, Chair, Resource Technology
Division, Sir Sandford Fleming Coliege, Lindsay, Ontario,

recognise it because the worms will have turned
it into rich, black humus.

Nanads WOV EEC
What to bury .
All kinds of organic waste can go into the worm bin, although you shouid
not inciude bones and meat scraps. You can use shredded orange and
peels, tea leaves and coffee grounds. Egg shells add calcium and other
nutrients. The shells break down faster when pulverised with a stone. @
waste in a small worm bin. Yet users express surprise at how Ilttle odour
there is. You can reduce odour problems by disturbing the bedding as little @J @ .8’
and by depositing waste in different locations each time.
A loose plastic cover helps to retain moisture in a wooden worm bin.
With a covered piastic bin, drying out of the bed is not usually a problem. @

lemon rinds, lettuce and cabbage leaves cut into tiny small pieces, potato @ \-/ 4(
People expect to find offensive odours when they start burying all their
as possible when burying waste, by covering the food scraps with bedding g ¥
(]
Additional bedding is added every month or so, and worms are transferred

to new bedding every four to six months.

Free fertiliser -- healthy plants
The product from a worm bin is vermicompost, a mixture of worm castings, partially decomposed
waste and uneaten bedding. Vermicomposting can be used as an immediate source of fertiliser for

L 4
transplants, seed beds and garden plants.

Plants fertilised with worm castings thrive, providing beauty, pleasure and good food. Plant and
food residues can again be fed to the worms to be recycied in a convenient, natural and
environmentally-sound way.

Two tips for vermicomposting In tropical areas: (1) Place a damp cloth over the worm bin.
The evaporation of water from the cloth will have a cooling effect on the worm bin if it is placed in a
well-ventilated location. (2) Keep ants at bay, by standing your composting bin on legs, and have
these legs stand in open cans that contain oil.
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People knowledgeable on earthworm biology are:
Dr. M.C. Dash, Environmental Biology Section, School of Life Sciences,
Sambalpur University, Jyoti Vihar - 708 019, Orissa, India

*  Dr. Adrian J. Reinecke, Departement Soologie, Fakulteit Natuurwetenskappe,
Universiteit van Stellenbosch, Stellenbosch, C.P. South Africa.

*  Dr. A. O. Segun, Department of Zoology, Obafemi Awolowo University,
Ife-lfe, Nigeria

* Dr. Patrick Lavelle, Ecole Normale Superieure,

46 rue d'Uim, Paris, France F-75230
Source: Dr. John W. Reynolds, Chair, Resource Technology Division, Sir Sandford Fieming College, Lindsay, Ontario, Canada
K9V 5E6.

ACTIVITY |

How to Make a Worm Composting Bin

SOURCE SUGGESTIONS FOR USE
Adapted trom Composting: Wastes to Resources, a Comell Cooperative Extension Teachers: As a practical exercise
Publication by Jean F. Bonhotal and Marianne E. Krasny. The activity may be in project work on waste and
reproduced for non-profit educational purposes in low- income countries if credit is tecycling.

given to the original source. For further information on this publication, contact Community workers, NGOs:
Media Services Distribution Center, 7 Cornsll Business and Technology Park, For adaptation and use in non-profit
Comell University, Ithaca, New York 14850 U.S.A. Tel: {607) 255 2080 leaflots and community projects
encouraging composting.

With the help of worms, you can turn kitchen waste into compost! You can keep worms in a box and
have them digest househoid scraps. The box gives off littie odour. Worms can be kept in a worm ’
composting bin in apartment buildings or other homes with no outdoor space. '

What You Need
" Please note metric conversions:
1 inch (17) = 2.54 centimetres; 1 toot (1') = 0.31 metres;
11b=0.45 kg.
1 p:nt =0.47 litres;1 US gallon 3.8 litres.

Materials:

* 1 4-x-8 foot sheet of 1/,-inch exterior plywood (exterior grade plywood is used since the box will
be damp most of the time, and you do not want the layers separating from each other)

* 1 11-foot length of 2" x 4" (2-by-4) lumber

* 1 13-foot length of 2" x 4" (2-by-4) lumber

1/, pound of 6d galvanised nails

2 galvanised door hinges

optional: 1 pint of clear varnish or polyurethane

optional: plastic sheets for placing under and over the bin

1 pound of worms for every V> pound of food wastes produced per day

*  bedding for worms: moistened shredded newspaper or cardboard, peat moss or brown leaves.

[ 3

* * » »

Tools
tape measure * long straight-edge ruler possible
*  handsaw *  screwdriver *  work gloves if possible .
* hammer *  drill with 1/z-inch bit * optional: paint brush
* saw horses * eye and ear protection if
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1. Measure and cut the plywood as shown so you have one 24-x-36-inch top, one 23-x-36-inch

. base, two 16-x-24-inch ends, and two 16-x-36-inch sides.
6w 26 & = 24
24 x 3G
[ »x 36 16 x24

S

2. Cut the 11-foot length of 2-by-4 lumber into five pieces: two 32-inch pieces, two 23-inch
pieces, and one 19-inch piece.

< 327 > 2= — 25~ o 234 - @’
3. Lay the five pieces on 27 =327
edge on a flat surface SE
to form a rectangle with )
the long pieces on the
o " inside and the 19-inch o

length centred paraliel
to the ends. Nail the
pieces together with ||
two 6d nails at each
joint.

Legs, made of 2-by-4s,
can be added to allow
air to circulate
underneath the box,
see step S.

4. Nail the 23-x-36-inch N _ —_—
piece of plywood onto et A
the frame with 6d nails ' ; ;
every 3 inches.

- _36”
. 5. Cut four 1-foot lengths from the 13-foot length of 2-by-4 lumber. (Save the remaining 9-foot
piece.) Take the two 16-x-36-inch pieces of plywood and place a 1-foot length flat against each

short end, and flush with the top and side edges. Nail the 2-by-4s in place using &d nails.
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10.

11.

12.

13.

draunfx-ge. holes
, Phywoad /

127

=

H
\

s/t 4 /
> plywood

!
\’

Set the plywood sides up against the base frame so the bottomn edges of the 2-by-4s rest on
top of the base frame and the bottom edges of the plywood sides overlap the base frame.
Nail the plywood sides to the base frame using 6d nails, see picture above.

To complete the box, nail the 16-x-24-inch pieces of plywood onto the base and sides at each
end, see picture above.

To reinforce the box, make sure a nail is staggered at least every 3 inches wherever piywood
and 2-by-4s meet.

Drill 12 one-half-inch holes through the plywood bottom of the box for drainage and aeration,
see picture above. These bottom holes make it necessary to place the bin on legs or casters
to allow air to circulate underneath, see step 3.

L aan .
To build the frame for the lid, cut the ( T4
remaining 9-foot piece of the 13-foot (0 ettt IR £
length of 2-by-4 lumber into two 39- :
inch pieces and two 19-inch pieces.
Lay the pieces flat to form a rectangle,
with the short pieces on the inside.

lq ]

3

Lay the 24-x-36 inch piece of plywood
on top of the lid frame so the plywood
is 11/, inches inside all the edges of
the frame. Nail the plywood onto the
frame with 6d nails. ; =

‘
" F/
4%

Attach the hinges to the inside of the back of the box at each end (on the 2-by-4) and the
corresponding undersides of the back edge of the lid frame, so the lid stands upright when
opened.

The unfinished box should last two or three years. Finishing the box with varnish or
polyurethane, however, will protect the wood and prolong the life of the box. Two coats of
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varnish with a light
sanding between coats
should be sufficient.

14. Find a good location for
the box. It can be placed
anywhere as long as the J
temperature is more than pinge O o
50°F (10°C). The most

productive temperature is

55° to 77°F (13° to 25°C),

not in direct sunlight. _/
Make sure to place the

box where it s |
convenient for you to use,

It is wise to place a

plastic sheet under the

box.
RESOURCES AND ACTIVITIES
Worm Composting

SCOURCE SUGGESTIONS FOR USE
Flowerfield Enterprises, 10332 Shaver Road, Kalamazoo, M| 49002 USA. Information for anyone
The activities provided may be reprcduced for non-protit, educational purposes in low- embarking of a vermicomposting
income countries provided cradit is given to the ariginal source. All materials, project.
and further information, are availablie from Flowerlield Enterprises. |

WORMS EAT MY GARBAGE by Mary Appelhof published by Flower Press (1982, ISBN
No. 0-942256-03-4) (100 pages, US$10.50 post paid, surface rate)
Worms Eat My Garbage provides detailed instructions on how to set up and maintain a home

vermicomposting system.
ettt s, /

WORM-A-WAY® {(only available in U.S.A. and Canada) : ==
Worm-a-way ® is a an indoor composter that can be used to break R [

down kitchen scraps quickly, conveniently and with a minimum of w

odours. Designed by Mary Appelhof, each patented Worm-a-way® is a e

ruggedly constructed plastic composter with a snap-on lid. It is manufactured from recycled materials,

and its assembly provides jobs for developmentally-disabled adults working in a sheltered workshop.

WORMS EAT OUR GARBAGE: Classroom Actlvities for a Better Environment by Mary
Appelhof, Mary Frances Fenton and Barbara Loss Harrls, published by Flower Press
(1993, ISBN 0-942256-05-0) (232 pages, 400 illustrations, US$22.00 post paid, surface rate)

Worms Eat Qur Garbage is a curriculum guide and activity book, and while it is aimed at
elementary and middie school grades, its potential use extends far beyond. Anyone wishing to learn
more about earthworms as well as nature's recycling process, will be well served by this publication.

A wealth of biological information is presented in Wormformation boxes that precede activities.
The activities encourage problem-solving. Self-discovery is stimulated. Many experiments are open-
ended. Each activity stands alone or may be utilized with other activities to suit the teacher's goals.
While activities are primarily for science education, the materials incorporate a muititude of discipiines
including mathematics, geography, environmental history, and creative writing.

Two sample activities from Worms Eat Our Garbage are shown on the next page.
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Name Observing the Bin
o+ * /4 7,5

A ’
Wormformation

(A4
—’.‘ T
U
! As the worms adjust to their new home In the worm bin,
changes will take place. They will make tunnels In the bedding,
When you IIft the lid you will see themn quickly retreat down into
the bedding to move away from the light. ¢
Worms will digest the food they eat. Undigested matter such
as soll will pass through their long Intestine.” The tiny,
dark-colored masses the worms deposit are called worm
castings. Other names for worm castlrys are worm manure or
worm feces, Castings contaln thousands of bacterla, humus, and
many nutrients which help plants grow. o

MFF

Directions
Observe changes in your worm bin. Write your observations in the spaces provided.

1. Find a worm casting. Where did you find it? Describe the worm casting.

2. Dig in the oldest garbage burying spot. What do you see?

3. Dig in the most recent burying spot. What do you see?

4. Compare your cbservations in #2 and #3. How are they alike and how are
they different? - .

Bonus Activity Repeat the above observations in three weeks and compare the differences.

WORMS EAT OUR GARBAGE Copyrigit © 1993 NMower Prexs
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Name Happy Harvest

Directions

To find out how many worms are in a bin after several months, you will need to harvest
them and change their bedding. Follow these steps. Before doing each step, predict what you
think will happen. After ~ompleting the step, record your observations of what did happen.

AMatariale noadad Where are the worms?
* 6' x 6' sheet of heavy plastic ] Lo
¢ container for worms How will it smell? Did the worm population increase?

* heavy plastic bag for compost
* fresh bedding

Were my predictions correct?

What do [ predict? ‘
i What will Rappen to the worms? What will [ see?

STEPS PREDICTIONS OBSERVATIONS

Spread the plastic on the ground or
table. Dump the contents of the worm
bin onto the plastic.

Make about nine cone shaped piles.
Shine the light on the piles.

—Pz BeGHT CIGHT
MAXE COME-SHAPED he soeT e

A

PILES.

Scrape the vermicompost from the top of
each pile. Place the compost in a
container to use on garden

and house plants.

Place the worms in a container. Count
the worms. Weigh the worms.

(e2=s0m

=

Add the worms to bin with new bedding.

WORMS EAT OUR GARBAGE ©® 1995 Fower Press
Copyright Prediction/Observation

Happy Harvest Ideas: Discuss the advantages and disadvantages of this method of harvesting worms. The
advantages are that you can save a majority of the worms, keep good data (weigh and count worms}, find cocoons
to put back in the bin, harvest castings for the garden crops, and harvest worms for fishing or to start a new worm

bin. The major disadvantage of this method is that it is time-consuming.
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RADIO TRANSCRIPT

il

Make Compost in Small Pits in the Garden

SOURCE

Developing Countries Farm Radio Network Package 20 item No.7

If reproduced, pleass give credit to: Developing Countries Farm Radio Network
DCFRN is a worldwide information network that gathers farming information from
devaloping countriss and provides information in the form of broadeast material for
communicators in developing countries. The network aims to help small farmers
increase iheir iood supply for their families, of to sell. The Neiwork is supportsd by
the Canadian International Development Agency, and hundreds of individual,
corporate and foundation donors. For further information, contact: Developing
Countries Farm Radio Network, 40 Dundas Street West, Box 12, Suite 2278,
Toronto, Ontario CANADA M5G 2C2

SUGGESTIONS FOR USE

Teachers: For village or classroom

lessons, flip charts, plays, stories,
songs, etc.

Radio broadcastars,
Journalists, Community
worksrs, NGOS: To be adapted
for local radio broadcast oras a
source of information for magazine
and newspaper aricles, leaflets, fact
sheets, posters, extension visits.

Content:

Make compost in small pits in your garden.

Put fresh

or decomposed kitchen and garden wastes, and manure, directly in

these pits.
your garden plants are growing.
in the Philippines.

Length: 726 words:; 5 minutes,

If you grow vegetables, flowers, fruits, or

preobably know how valuable good compost can

P e b d = T —mmde = = AT e deand memdeen A
10 OAdLElldlS I'UL 4l 44Ul DUiLraviivs Lo

This is called basket composting

Al w2 _-——
LIS SWdl db

15 seconds (approx.)

field crops, you

be. Compost really

improves the soil so that crops will be strong and healthy.

Usually when you make compost,
container near the garden.

well rotted compost to the garden.

you make it in a pile or in a

Then when you need it, you bring the

Let's think about another method of composting that is done right

in the garden.
effort.

This is a method that will save you time and
Instead of making all of your compost in one place, you

can do it in a series of holes or small compost pits spread

throughout the garden plot.

directly into these small pits before planting the garden.

[%
w
I
V1]
ID.-
D
]
=]
o
Q
7]
14
rt
3
[}
H
(1]
£
=3
(=]
[lad
m
g
Q
=
s}
(]
[
H
o}
D
]

Put your kitchen and garden wastes

The

The Mindanao Baptist Rural Life Center in the Philippines uses

this method of composting.

people there say there are many advantages.

have to wait four or five months before using the waste.

They call it basket composting and

First, you don't

You

just put the fresh kitchen and other waste directly in the

Second, the small pits hold the

-
Pa v Liw

in the garden where the nutrients are needed for the plants.

They are like little reservoirs of nutrients and moisture.
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Here are the steps to take if you want to try basket composting
in your garden. This method of composting will have the best

success if you use it in raised garden beds with lots of loose

emil
S0l2.

After the plot l1s prepared, collect the materials vou need to

construct the basket compost pits. For eéch pit you will need:

1} Seven bamboo stakes, each 30 centimetres (12 inches) long,
and 2 or 3 centimetres (about 1 inch} wide.

2} A long stfip of flexible bamboo, 12 metres (40 feet ) long,
and 2 or 3 centimetres {about 1 inch) wide. You could also
use a long coconut stem, or strips cut from the trunk of a
banana or plantain tree.

3) Kitchen and garden wastes, manure, leaves, and

other organic materials.

Now start the first pit. It should be located in the centre of
one of the raised beds. Drive the seven bamboo stakes into the
ground to form a circle 30 centimetres (12 inches) in diameter.

Drive each stake half way into the ground.

Weave the long flexible bamboo strip in and ocut of the stakes, as
if you are making a basket. Start weaving at soil level and
continue to circle around and up until you reach the top of the
stakes. You are moving the strip around and up in a spiral
pattern. It's like constructing a small circular fence. If you
don't have long strips of bamboo or some similar material. you
can use a lot more bamboo stakes and space them very close

together to make the fence.

After you have constructed this little circular fence, dig out

all the soil inside It to a depth of 12 centimetres (5 inches),.
You have now completed one basket compost pit. You must now make
several more in the same way. They should be spaced in a row
about 1/2 metre (1 1/2 feet) apart, from one end of the garden
bed to the other. To make compost in each of these pits,
(gradually) fill them with fresh kitchen waste and fresh manure

1 Lo -Ta | i mmbmamnd al
f you have it. You can alsc use well rotted corganic material

]

i ‘

but it is best to put the most rotten material in the bottom of
the hole. After the pit is filled with these things up to ground
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level, fill the fenced-in area above the ground with grass,
weeds, and leaves (especially leaves from legume plants or trees
if you have them). Whenever you pull any weeds out of the
garden, just put them in the nearest baskgt compost pit,

When you plant seeds or seedlings in your bed, plant them 6 to 8
centimetres (2 to 3 inches) away from the compost pits. At the
beginning you should water the seeds or seedlings directly, but
as the plants get established their roots will grow towards the
closest compost pit. You can then just water the compost pit.
It has now become a wonderful scurce of moisture and nutrients
for your plants.

After you have harvested your vegetables, the material in the
pits should be well decomposed so take it out of the pits and mix
it well into the soil in the bed. Make new compost in the pits
the next time you plant vegetables in the bed.

Again, here are the advantages of basket composting:

1) You can immediately use your kitchen and garden waste in the

garden without waiting the usual 4 - 5 months as in other methods

of composting.

2} The pit helds the compost in place sco the nutrients are not

lost.

3) The pits are like little reservoirs of nutrients and moisture.
- 30 - '

NOTES

Basket composting is most successful with the raised bed or
double digging method of gardening. This method is described in
detail in:

More vegetables from your garden - Package 15, Item 10

Some other DCFRN items whic¢h refer to gardening and/or composting
are:

Vegetable gardening (Part 1.2,3,4} - Package 7, Items 1,2,3.,4
Making your own compost - Package 15, Item 9
Trench-bed gardening for dry lands - Package 9, Item 7

Coples of the above items may be obtained bv return mail from
DCFRN,

INFORMATION SOURCES

1. Interview with Roy Alimoane, Trainer/Farmer Supervisor,
Mindanao Baptist Rural Life Center, Philippines, recorded by

J ifer Pittet.
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2, Agroforestry Technology Information Kit, 19889, Internaticnal

Institute of Rural Reconstruction, Silang, Cavite,
Philippines. The graphics in this DCFRN item are based on
illustrations in the Agroforestry Technology Information
Kit.

:
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STEP
) LEAVES FROM LEGUMINOUS PLANTS,
X GRASS ES AND WEEDS .
n\ﬁQ o RRZE
AP B S
Y gt diiei,
e, ey

CROSS SECTION OF PITS

¥. Die TIT AND
PUT WASTES IN DHE PIT.

CUTFAWAY VIEN SHOWING
ROOTS GROWING TONARPS
COMPOST,

I. COLLECT MATER/ALS.

=7 BAMBOO STAKES 30CM ( |1 INCHESILONG AND
2R 3 CENTIMETRES ( ABOUT 1 INCH) WIDE.

=1 LONG,FLEXIBLE STRIP OF BAMBOO ( OR A COCONU
STEM) /2 METRES (40 FEETILONG; 0R SEVERAL
STRIFS WRICH TOGETHER ARE 12 METRES LONG.
- KITCHEN WASTE, MANUYRE , LEAVES

b. AFTRR THE HARVEST, TAKE THIC CO/MPOST OUT oF THE PITS
AND MIX ITWITH THE SOIL.

3. PRIVE STAKES HALF wWAY INDD THE GROUND S50 THAT 5 CENTIMETRES
. (b INCHES) ARE STILLABOVE GROUND. FORM A COIRCLE WITH A 30cm-
{12 \NCH) Dla METER. WEAVE THE LoMG BAMBOD STRIP BETWEEN
THE STAKES , AS IF YoU ARE MAKING A BASKET.
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[ CLASS ACTIVITY |

A Burning Issue ®

SOURCES SUGGESTIONS FOR USE

Adnn'nrl fre Tha Al Wﬂeio Anfhnffn-n: .ﬂ TasnhnHe f‘“.ml'a tn Ermrdrannmantaf Aﬂ!nn’han l(‘ Taan haro: TA intrnducs

" Al
VWl T1iT 1 %W TFaaol WO LW LIV W TGRS F il FiIuS igacnse! . [R* AR I ¢

12 produced by California Department of Toxic Substances Control, Public Education students aged € years and
Unit. California Dept. of Toxic Substance Control, P.O.Box 806, Sacramento, CA 95812- older to the principles of waste
0806, U.S.A. and Activity 8 (K-8) in Let's Reduce and Recycle: Curriculum for Solid combustion.

Waste Awarenass, Lesson FPlans for Grades K-6 and 7-12 produced by U.S.
Environmental Protection Agency 1980, revised 1990, U.S. Environmental Protection
Agency, 401 M Street, S.W. Washington, D.C. 20480, USA.

If reproduced for non-profit, educational purposes in low-income countries, please credit
original sources.

Backaraund nates:

it -

For background notes, read “Wasting Our Resources”, page 1.

Introduction for class:
Have you ever sat in front of a fire and watched a log bum down to ashes? Those ashes take up less
space than the log did. For this reason, people began burning waste and disposing of the ashes in
landfills or dumps.
Experiment:
Which items burn and which don’t? Which thmgs melt? What enters the air when materials are
burned? When do these burned particies become air poiiution? Can the burned material be
recycled?

Answers to these questions may be discovered by observing what happens to waste during

incineration.

VA will nandA-
DRVACER L AL RL—) =1 Iy

* asmall cardboard box (for example, 6ins. x 6 ins. x 6 ins. or 6 cm. x 6 cm. x 6 cm.)

*  small pieces of waste food (e.g. apple core, egg shell), aluminium foil plastic wrap, glass and
newspaper

* ametal screen large enough to fit on top of the can

* aone-gallon tin can with several nail holes in the side near the bottomn.

1. Take the measurements of the cardboard box, and then fill it with the waste. Loosely place the
waste from the box into the can.

2. in a safe place outside and under adult supervision, light a match to the contents, and then put the
screen on top of the can immediately. Observe what happens. What burns, what melts? What
comes out of the can while the materials burn? Where does it go? Is everything that comes out
visible?

3. After the fire is out, and the ashes are cold, dump the ashes into the box. Compare the amount of

arvmee doales Iha anhan éa dhn amasas asrvemdr e bnmie S orrwn oo gndon b

Spdlice taken bp oy the ashes to the apavc {aken 'up oy the wastes in their former state.
(The paper burns easily; the food will char but not really burn; the plastic will catch on fire, and drip
down into the can, giving off fumes as a result of its petroleum base, and leave a sticky residue. The
metals will not burn at all.)

ANSWERS TO WASTE AWAY CROSSWORD (on page 34)

Across - 3. photodegradable; 4. toxic; 6. biodegradable; 8. recycle; 11. groundwater; 12. reduce;

15. nonrenewable; 16. hazardous.

Down - 1. sanitary landfill; 2. decompasition; 5. litter; 7. resources; 9. incinerator; 10. leachate; 13. trash;

Y

14. com pOsL.
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CLASS ACTIVITY |

: Compare what happens to waste in a dump and in a
@ landfill

SOURCE SUGGESTIONS FOR USE
Adapted from Activity 7 (K-6) and Activities 6 and 7 (7-12) in Let's Reduce and Recycle: Teachers: A practical activity
Curricufum for Solid Waste Awareness, Lesson Plans for Grades K-6 and 7-12 produced for elementary and lower
by U.S. Environmental Protection Agency 1980, revised 1990. The activity may be secondary school students. The
raproduced for non-profit, educational purposes in low-income countries provided credit activity may form part of project
is given to the original source. For further information, contact U.S. Environmental work on waste.

Protection Agency, 401 M Strest, S.W. Washington, D.C. 20460, USA.

Background notes: See Wasting Our Natural Resources, page 1.
Have students work in small groups to construct a mini-dump and a mini-landfill.

To make the mini-dump, the students should cut off the top of a large plastic milk or water bottle and
fill it with moist soil. On top of the soil place small pieces of the following objects: a paper clip,
newspaper, a piece of plastic, a piece of foil paper, food scraps (apple core, potato peelings etc.).
Sprinkle periodically with water and leave uncovered.

To make a mini-landfill, have students cut three-quarters of the way around the top of a large plastic
milk or water bottle. Have them place a layer of soil on the bottom, then alternate layers of soil and
garbage, ieaving a layer of soil at the top. The garbage should include a variety of organic and
inorganic items, as described above. Sprinkle with water to simulate rain. Seal openings with
masking tape, and cover with the lid. Open the lid to air and water the landfill approximately every

. other day.

Have each group of students list all of the items they have placed in the mini-dump and mini-landfill,
and keep separate charts monitoring the changes in both over a period of several weeks. At the end
of the observation period, discuss with the students the differences between what happened in the
dump and in the landfill.

In the dump, over a period of time, you can expect the food to rot and smell slightly. The newspaper
will also begin to break down. Paper wrappers will decompose. The paper clip will gradually rust,
but nothing will happen to the plastic or aluminium foil. Very little decomposition should take place in
the landfill, and it should not smell. Tell students that the liquid waste that comes from a dump or
landfill is calied leachate, and it could seep through the ground and contaminate ground water. A
sanitary landfill controls leachate that is produced.

Here are some questions to ask the students:

1. Can you think of any problems that might result from disposing of garbage in an open dump?
(Answers might include odours; attract rats or other pests; disease; ugly; run out of space to put more
garbage; liquids and metals could leak to the ground-water supply; gases produced by decomposing materials
pollute the air, and may even set off fires and explosions if not controlled; dumps built in fragile environments
such as wetlands, earthquake zones or floodplains, may pose a threat to ecosystems.)

2. What problems associated with open dumps have been solved by sanitary landfills? (Answers
might include landfills do not smell; do not attract rats or other pests; they collect most if not all leachate; they
can collect gas buildup from decomposition.)

3. What problems still remain with landfills? (Answers might inciude little decomposition takes place in

. landfills because oxygen, which bacteria and most decomposers need, does not penetrate the compacted
layers of the landfill; run out of space o put garbage.)
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[ | PUZZLE |

Waste Away Crossword Puzzle @

SCURCE SUGGESTIONS FOR USE
The crossword puzzle below is reprinted from Waste Away: | | Teachers: Use as an individual student activity to
Information and Activities for Investigating Trash Problems and | | reinforce understanding of waste concepts and
Solutions for Upper Elemantary and Junior High Students. | | terminology.
Waste Away, a 120-page publication was produced and | | Children's - newspaper supplement/magazine
published in 1989 by Vermont Institule of Natural Science, | | editers: Include in an issue on waste.
Woodstock, Vermont 05091, U.S.A. It costs U.5.$18.95 plus '
shipping and handling. The activity may be reproduced for non- | | (Note: Younger students may use a word list - made up
profit, educational purposes in low-income countries provided | | of the crossword answers - to help them complete the
credit is given to Waste Away/Vermont Institute of Natural | | crossword.)
Science. Answers: on page 32
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3. Capable of being broken down by ultraviolet 1. A specially-engineered site for disposing of
light trash on land to protect public health
4, Poisonous 2. Thebreakdown of organic material by bacteria
6. Capable of being broken down int¢ simple and fungus
compounds by microorganisms 5. Waste material discarded in an inappropriate
8. Tocollect and reprocess manufactured materi- place
als for reuse either in the same formoraspart 7. Raw materials used to make products
of a different product 9. An reduces waste volume by
11.  Water found below the surface of the earth burning
12. To make less of something 10.  Aliquid containing bacteria and other poison-
15. Limited in amount, cannot be replenished ous materials which often drains out of landfills
16. Dangerous, harmful 13. Another word for solid waste

14. Decomposed organic waste which is used to
fertilize soil
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How to use this OUTREACH pack

Issue 93: Waste part 3 - recycling
This pack is the third in a series of five OUTREACH packs that explore waste and recycling. .

It is devoted to one of the management practices in the waste management hierarchy
mentioned above, and that is recycling which, to many people in the Third World, offers a means
of eaming a living. The issue looks at a variety of materials and products that are suitable for
recycling, and offers guidance and suggestions for those interested in starting a waste recycling
business. '

Other packs in the waste and recycling series include three more general packs and one

Leaming-By-Doing leaflet pack: '

91: Global problems, local solutions;

92: Conserving natural resources;

94: What to do with hazardous waste;

95: Learning-By-Doing leaflets on waste and recycling
At the beginning of each segment there are suggestions as to how the material might be

used by muitipliers. Here are some genera! suggestions:

* A newspaper editor might adopt the articles on pages 26-27 as ‘fillers’ for the
newspaper's science-in-the-news section.

*  Youth leaders might use the article on pages 28-30 in a group discussion a|med at
encouraging students to get involved in local environmental action.

* Teachers might use ‘Trashing Lives' {page 5) as a comprehension exercise, or as part of a
class discussion on health risks to children.

* Journalists working on a children’s environment and health magazine or newspaper
supplement could adopt the “recycled products quiz” (page 14) and adapt the"two toy cars”
activity (page 7).

* Radio journalists might simply make use of the recyclmg transcript (pages 18-20) or
adapt different parts of the pack to develop programmes on starting a recycling business
(The fiction on pages 23-26 could be used to introduce the idea; local recycling
entrepreneurs could be interviewed to show how they got started, and the programme could
conclude with practicat advice for the would-be recycler.} The latter idea might also be taken
up by Journalists.Iin the print medla as well.

* Community workers, trying to start up recycling projects in the local community, might use
the activity suggestions in ‘Urban waste: a valuable resource’ (pages 8-12} to form the basis
of a workshop on recycling. Practical activities could be incorporated into the workshop,
such as making a can crusher (page 30).
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ARTICLE |

Tyres and Tins -- Recycling in the Third World
by Jurgen Grothues:*

SUGGESTIONS FOR USE
Teachers: As an introduction to
project work on recycling,

Radio broadcasters, Journalists:
To increase awareness on recycling
issues.,

SOURCE

Reprinted from GATE No.3/89 (October 1989) “Recycling”. The article may be
reproduced for non-profit, educational purposes in developing countrigs. i
reproduced, please give credit 1o the publishers, Deutsches Zentrum fur
Entwicklungstechnalogien. For turther information, please contact Deutsches
Zentrum fur Entwicklungstechnologien, Dag-Hammarskjold-Weg 1, D-6236
Eschborn 1, Germany.

In the industrialized countries, at least some “waste” or “throw-away*
materials are re-used in industrial recycling processes; the material is
recovered to make more of the original products; that is, new bottles are
made from old glass, new paper is made from oid. In the developing coun-
tries, however, waste materials are re-usedin a completely different way.,
Without going through the process of recovering the original raw mate-
rials, these materials are re-used in completely new forms and functions,
In particular, old tyres and tin cans are turned into all sorts of useful
abjects by artisans speclalizing in this work. This article, based on field
research in Pakistan and Morocco, lllustrates some aspects of this devel-

opment.

The history of this kind of re-
cycling can be traced back to the
early days of contact between cul-
tures. With the first expeditions and
colonization, industrially produced
European consumer goods found
their way overseas in the form of
supplies. Expedition reports and
diaries of colonial officials docu-
ment the fact that Europeans them-
selves often re-used empty bottles
and other receptacles which were in
short supply. They converted these
containers into utility objects, or
used them as barter currency for
trade with the native population.
Such objects were never regarded
as "waste" or “throw-away" articles,

as was the case in Europe. The ear-
liest reports date back well into the
last century.

Today, industrially produced con-
sumer goods are found all over the
world. The major industrial con-
cerns have also “discovered” the
developing countiries as important
markets. Canned beverages and
foods, or modern means of trans-
port can be found in even the most
remote regions. And industrial pro-
duction of consumer goods is now
playing an increasingly important
roie in the developing countries
themseives. As a resuit of this devel-
opment there has also been a major
increase in the amount of re-usable
waste materials generated.

This situation, coupled with the
poverty and shortages prevailing in
many parts of the Third World, has
led to the development of a very
compiex, independent sector of the
economy which specializes in using
this “waste”.

Waste collectors

Thousands of waste collectors
roam the residential areas of tha
towns and cities with hand or don-
key carts, buying cans, bottles and
other items, or they comb the rub-
bish dumps on the outskirts of the
cities for re-usable articles.

The waste collectors in turn sup-
ply specialized artisans who convert
these raw materials into utility ob-
jects. Some of the products that re-
sult from the processing of tin cans
and car tyres are particulariy impres-
sive.

Recycling artisans

The fact that thess new craft
trades have come into being is an
impressive example of the creative-
ness and self-helf potential that ex-
ists in the develeping countries.
Without any government aid or
other gutside assistance, millions of
peopie all over the world have cre-
ated a livelihood for themselves in
this sector of economy.

The recycling artisans have mean-
while integrated themseives perfect-

Lamps (from Pakistan) and a
water bag (from Moroceo)
made out of waste material

-1
i

* Dr. Jorgen Grothues studied ethnology and
sociology in Manstar, Ho is now # freslance &:hnolog:
ist specializing in economic athnology and cuitural
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ly into the traditionai market and
bazaar structures. Like the tradition-
al craft trades, the recycfing speciai-
ists have their own areas in the
bazaar, segregated according to
materials. Whole streets are given
over to recycling businesses. in ad-
dition, many small mobile work-
shops have been set up on the road-
side, The workshops are not only
production facilities, but also sales
outiets where the artisans sell direct
to consumers. Their potential clien-
téle includes not only the poorest
sectors of the population, but also
blue- and white-collar-workers with
low but nevertheiess regular in-
comes. Forthem, thereis no alterna-
tiveto these articles, which are by far
the cheapest of their kind.

The best conditions for recycling

artisans are-stil! to be found in the

big cities, where there is not oniy a
large number of potential consum-
ers, but also a constant and ade-
quate supply of materials to pro-
cess. .

Meanwhile, however, the re-
cycling industry has expanded far
beyond the urban areas. Many and
diverse forms of recycling can also
be found in small towns and rural
areas. Wherever there is only an in-
adequate supply of re-usable mate-
rials, finished recycling products
from the towns have found their way
in. Thus a lack of recycled objects
can now be considered characteris-
tic of the last strongholds of un-
spoiled, traditional material culture,

Sandals made from old tyres

Organization of work and
technology

In the organization of their work,
artisans, in these new craft trades
have been able to make use of tradi-

tinnal farme | ika tha ald_octah.
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lished craftsmen they too usually
work together, two or three to a
workshop. Many of the businesses
are family enterprises which have
been in existence for two or three
generations, and where the craft
skills are handed down from father
to son.

A key factor which encouraged
the development of the new crafts
was the nature of the material. Both
the tinplate of tin cans and the rub-
ber used in tyres are relatively easy
to reprocess. Only a relatively small
number of toois are needed to make
the products. Tinand leather shears,
hammers and tongs, the basic
equipment of a recycling workshop,
are cheap and, in addition, easy to
come byinthe developing countries
themseives. This equipment is com-
plemented by a large number of im-
proved aids: alength of railway track
is used as an anvil and workbench,
pipes and T-irons are used for shap-
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edges. Many artisans have de-
veloped their own solutions to tech-
nical problems.

Hence businesses can be set
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that even members of low-income
groups have managed to become
established and earn a living in this
sector. Recycling has thus de-
veloped into a major survival
strategy for marginal groups, most
of whom have no prospect of be-
nefitting from government assist-
ance or job-creation schemes. And
soitis a model example of success-
tul self-helpin practice - without any
“help towards self-help” from out-
side.

As regards the technology, too,
the artisans have been able to draw
on traditional methods. Tyre re-
cyclers in particular can adopt
methods similar to those used in
leather processing, because of the
nature of the material. The essential
technigues in rubber processing are
the same as for leather, i.e. sewing
and nailing to join the material.
Shoemakers have also integrated
the new material into their trade, us-
ing tyre rubber to make soles.

The simple technologies of the re-
cyciing trade are applied with great
skill and igenuity. Articles are pro-
duced with carefully considered, op-
timum utilization of the material
available. What kind of product will
ensure optimum use of the material
depends on the condition of the can
or tyre. The handyman's attitude (“!
can always find a use for that"), im-
provisation with the materials avail-
abile, and a permanent dialogue with
the material are characteristic of the
recycling trade.

The products

The artisans’ ingenuity and crea-
tiveness also find expression in the
diversity of the products. One
impressive and symbolic example of
this creativeness is an oil lamp
whaose fuel raservoir is a burnt-gut
light buib. Artisans from Sri Lanka,
Tanzania, Ghana and Burma discov-
ered this use for light bulbs — the
symbol of human inventiveness —
quite independently of one another,

in Pakistan alone, there are well
over 100 different recycling pro-
ducts for sale on the markets. They
satisfy basic needs of daily life and
are to be found in all areas of mate-
rial culture. They include everything
from structural elements for build-
ings to children’s toys, from musical
instruments to household utensils
of every conceivable kind. The

range of household goods includes
storage receptacies, sieves, cook-
pots, lamps, suitcases and much
more besides. Shoes, bags and wa-
ter bags are made from oid tyres.
Theoretically it would be possible to
put together a complete “recycling
household” from all these products.
Where previously calabashes or
animal skins were used to draw wa-
ter, tin cans or water bags made
from old tyres are now in use in
many places. On many markets tin
cans are used as measures for
goods. They are accepted as an ac-
curate unit of measurement with lit-
tle scope for manipulation. In many
places this has led to the introduc-
tion of new units for weights and
measures — one of the numerous
“side-effects” of recycling,

Effects of recycling

- As with every kind of cultural
change, the development of the re-
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cycling trade has had a variety of ef-
fects.

The recycled products have sup-
planted many traditional objects
and implements. Recycling artisans
compete with traditional craft trades
such as pottery and leatherworking.
tn the small town of Hala, for exam-
pie, a traditional crafts centre in
southern Pakistan, the new compe-

tition has caused a drop of some 50
per cent in the number of potters.
The recycled products have proved
to be cheaper and to last longer than
the potters’ earthenware.

Other artisans with traditional oc-
cupations have integrated the new
materiais into their trades. Many
smiths, for example, have switched
to using scrap iron. As aresult of this
deveiopment the ability to mine and
smeltiron ore is in many places now
a forgotten skill,

Since the materials processed are
the same all over the world, the end-

ments which are clearly typical of a
particular culture. The development
of these trades is thus also leading
tc greater uniformity of material cul-
tures.

This form of recycling is also
clearly having an ecologic impact.
With their ingenuity and industri-
ousness, the artisans and their sup-
pliers, the waste collectors, are help-
ing to incorporate valuable mate-
rials in new production processes
while at the same time easing the
burden of =official« waste disposal
services.

products are often also very similar.
Sorecycling products from different
places are practically indistinguish-
able. Only in a few, exceptional
cases are there any stylistic ele-

A measuring beaker made
from an old tin can

 —

What’s in a Cycle?
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Adapted from: A-Way with Waste (1985), curriculum matenal produced by Washington
State Depariment of Ecology, USA. The activity may be reprinted for non-profit,
educational purposes in low-income countries. i reproduced, please cradit A-Way With
Waste, Washington State Department of Ecology, 300 Desmond Drive SE, P.O.Box

A7500. Olvmpia. WA Q88047800 11 S A
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This curriculum is written and organised to present integrated waste management
concepts affecting land, air and water in the acosystem. The activities for studants
aged 5 to 18 years, are designed to promote awareness, attitudes and actions to solve
waste management problems at home, in school and in the community.
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Teachers: As an introductory
lesson on recycling, in a social
studies or sciance class for 7 to
11 year olds. Through this

nf‘!l\!lhl studants will ba able 10
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identify, compare, and evaluate
how cycles are important.

S FOR
i

oW

PROCEDURE

We could also include in this cycle the many
stages from birth to death to new birth. However,
in simplest terms, this cycle shows how life is able
to change, through new birth, and yet remain
stable. The new life is patterned after the old.

1. Explain io studentsthat cycles are animportant
aspect of life on earth. A cycle may go through
many phases, yet it always arrives back at the
paint of origin. Thus, cycles ensure that lifecan go
through many changes, and yet maintain stability.
Write on the board and examine the following

cycle of lite: 2. Explain to students thal there are endless
cycles around us. Ask: Can you think of any?
Baby (birth}
Adult Day V' ISpring N
« Night o Winter  Summer

\Autumnﬁ-/
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3. Cycles are alsoimportant to our everyday lives.
Can you draw a cycle of your typical Tuesday at
school? A cycle of your typical week? What would
happen if every day or every week were com-
ptetely different, that is without repeating pattern?
(You couldn't build on the past, wouldn't be able
to accompiish as much, wouldn't be able to cope
with so much change.)

4. Once any step in a cycle is disrupted, the cycle
han
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process?
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Drill oil
c Consume oil

{This process cannot go on forever - oil is not a
renewable resourca.)

5. Cycles ensure survival. Compare these two
cycles
A. Grow food )
Consume food
B.
Grow food
Consume food Process food
Buy foed at Ship food to
grocery store wholesaler

\ Ship foed to retailer q-/

Which of these cycles of food consumption repre-
annte Ao anhdaD Wihimbh ~usla mam e ars
ST IO vl |||=a|.ylc: LA JRII™IN ) \..y\.u..-. wall T FIWVES
easily disrupted?(B) Why? (Because it involves
more steps and could be interrupted by unfore-
seen outside forces disrupting the continuum of

the cycle.) Which cycle is more dependent on

o i o L s

Ask: Whatis a nonrenewable resource? Can
anyone give an example of a nonrenewable re-
source? (A natural resource is nonrenewable
pecause of the great length of time needed for
its formation. Petroleum is a good exampie of a

nonrenewable naturalresource.) Whatare some
other nonrenewable natural resources you can
think of? List on the board.

A. P Mine aluminium N\
i v
Consume Make aluminium
®er CANS
B.

/‘ Mine aluminium \

Return cans to Make aluminium
can company cans

" Consume <’

Which is acycle? What part of “B” is a true cycle
while "A" is not? Draw in the arrows. What is the
last stage in “A™? (lost in the landfill.)

What is the true cycle in “B" called? (recycling)
What is the advantage inrecycling? (saves non-
renewable resources, conserves energy)

6. Using another nonrenewable natural re-
source from the list on the board. draw another
cycle that is made possible by recycling.

DISCUSSION/TEST QUESTIONS

- What is meant by the term “nonrenew-
able natural resource”?

. List three nonrenewable naturai re-
sources.

. How does recycling conserve natural
resources?

® List 2 nonrenewable natural resources

you conserve by recycling.
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ARTICLE

Trashing Lives

SOURCE

The foltowing arlicle is adapted from *Trashing Lives” by
Susanna Rance in The New Intarnationalist (No.203
January 1990): Shopping for the Planet - the Green
Consumar,

if reproduced, please credit original source. For further
information, write to The New Internaticnalist,

55 Ractory Road, Oxford OX4 1BW United Kingdom

SUGGESTIONS FOR USE:

Teachers: As a reading and comprehension exercise for
students while increasing their awareness of reliance on waste
recycling for survival in Third World cities.

Radio broadcasters: As a dascriptive piece to introduce a
programma on urban recycling.

Chiidren’'s newspaper supplemeni/magazine
writers: As basis for a comic strip about waste scavengers.

Little Amaru looks down at the street, and
kicks a can with his red gumboot.

“We're near home, aren't we?" he concludes.

“Yes love, how do you know?” his dad replies.

“Because there's rubbish. That's life isn't it,
Papi?” ‘

From the market street, the rubbish tip is
invisible by day. Only a layer of dust remains on
the stretch of pavement where vendors sit selling
fruits, vegetables and spicy food. Passer-bys
shanty-town rooftops, across the crater-like
basin of the city to the Andean ranges on the
other side. Above them towers the snow-capped
Mount lllimani, symbol and guardian of La Paz.

As night falls, the scene changes. The
encroaching dark is a signal for people to
emerge from nearby houses with boxes and bins
to dump their trash. At first a discreet pile, the
mound grows steadily until it covers the
pavement almost knee-deep for 20 yards.

Then, the scavengers move in. Flames flicker
as they set light to the rubbish -- not to reduce it
to ashes, but to see what is worth coiiecting.
Poking around with sticks, they hold up
promising finds to examine them, while eerie
shadows move between the fires on the black
tip.

Among the regulars at the dump is a pack of
stray dogs, rooting around for bones and scraps.

Questions:

They compete with neighbours gleaning left-
overs for their rabbits, sheep and pigs. Another
group combs the refuse for tins, bottles and
plastic containers to be sold on junk stalls.

Then, come the children for whom the nightly
forage produces not only improvised toys, but
anything which can conceivably be sold to raise
a bit of cash. Some are street kids who rely on
their ingenuity to keep alive. They take their
night's work seriously and do the rounds of local
houses, carting bundles of trash to the tip for a
few pennies, and getting first pick of each load.

David, aged nine, empties the bin of one
house, to pick out the salvageable items before
he crams the rest into a sack to take to the dump.

“| can sell these in the Sunday market for 50
pence,” he says, carefully setting aside a bundle
of magazines. A bottomless garbage bin, a
plastic oil container and a private selection ot
empty bottles have already been added to his
private junk heap, waiting to be collected one
day when he has time.

To some the rubbish tip is an eyesore. To
others it means a chance to recycie whatever
may still have a shred of use. Nothing is wasted,
and only the dregs are left, charred and
thoroughly sifted, by the time the municipal

rofiico truirk Arnmae thrannh
TLIUST ULl LUNISS unu

day.

1. Who visited the dump at night? (dumpers, stray dogs, scavengers including chiidren)

2. Why did people visit the dump? (to dump waste, to collect usable materials)

3. What kinds of things were salvaged from the dump? To what use could you have put these
things? (food scraps for animals, bottles, containers for reselling, toys)

Describe a day and night in the life of David.

NoOo ks

What are the dangers that face the night visitors? (fires, stray dog bites, hazardous waste)
What do you think Amaru is feeling when he says, “That’s life isn't it?”

What do you think should be done to improve the lives of the children mentioned in the article?
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L INFORMATION |

Recycling has many benefits

SOURCE SUGGESTIONS FOR USE

Reprinted from Help to Save the World: Programme Resource Children’s magazZine/newsp aper
Material on Conservation published by the World Scout Bureau in supplement editors: As material for illustrations.
close cooperation with WWF - World Wide Fund for Nature (1990). NGOs, Journalists, Community workers:
Requests to reprint this material should be addressed to the World As source material for pamphlets and posters
Scout Bureau, P.QO. Box 241, 1211 Geneva 4, SWITZERLAND. promoting recycling.

RECYCLING SAVES ENERGY

It takes
* 66% less energy to recycle paper than to make
it from pulp
¢ 95% less energy to make aluminium from
scrap than from ore
* 66% less energy to make steel from scrap than
from ore.
_ The amount of electricity it takes to manufacture
one aluminium can would let a person shave daily
with an electric razor for three years. e

RECYCLING SAVES RESOURCES
AND CAUSES LESS POLLUTION

A return bottle is used on an average 30 times.
Recycled batteries mean that nature is saved
. from harmful substances like acid, cadmium,
nickel and mercury.

RECYCLING SAVES VALUABLE
FORESTS

One ton of recycled paper means 16 saved trees
plus a lot of saved water and energy.

To print one Sunday issue of America’s biggest
newspaper takes 48 hectares of forest. This equals
an area of 96 football grounds.

RECYCLING CAN BE A SOURCE OF
INCOME

- Collect and sell aluminium cans.
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ACTIVITY |

Two Toy Cars

SOURCE

Reprinted from UNICEF Development Education Kit No.10: Precious Junk: The Teachers: As an exercise on recycling.
ingenious Use of Scrap in the Sahel (1980). I reproduced, please credit Children’'s magazine/newspaper
UNICEF. For further information, contact UNICEF D.IL.P.A., 3 United Nations supplement editors: To adapt for

Plaza, New York, NY 10017, U.S.A.

SUGGESTIONS FOR USE

inclusion in an issue on waste and
recycling.

Here is a picture of two boys playing
with toy cars. Colour the picture,
and then answer the questions
below.

5.

6.

For each car, answer the following
questions:

1.
2.

Who has made the car?
What kind of energy was used in the
making of the car?

3. What kind of resources were used?
4.

How much money do you think the car
cost?

What happens if the toy car breaks
down?

Which car do you think is more fun?

Discuss with your friends the good and
bad things about both kinds of cars.

OUTREACH 93/p.7



ACTIVITY SUGGESTIONS

Urban Waste: A Valuable Resource

SCURCE

The following article is by Yona Friedman, Coordinator, Communication Centre of
Scientific Knowledge for Self-Reliance, and is reprinted from a series on Immediate
Education for Survival which appeared in Invention Intalligence, New Delhi in March 1985.
The series was "an elementary course of practical science” to enable lay peopie, with little
or no education, to come to terms with problems of survival through self-heip, and to be
able build up an autonomous capacity for change and innovation,

This article may be copied or adapted to meet local needs provided that the material is
distributed free or at cost and not in any commercial context, and provided that, when
printed, the original source is acknowledged. For further information, write to:
Communication Centre of Scientific Knowledge for Self-Reliance, 338D Garibaldi, 75015
Paris, FRANCE.

SUGGESTIONS FOR USE
Teachers, Community
workers: As an introduction
to practical projects on waste,
and as z source of ideas for
recycling activities.
Journalists, Radio
broadcasters: As the basis
of an arlicle or script to
increase awareness of
recycling possibilities,

Urban waste could prove to be a valuable resource for extracting a variety of important materials

useful for constructing houses, making household goods, producing compost, etc.

C
Na =0
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1
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People living in the
countryside can find
many resources —
space, materials, and
SO on --

‘to which they have

access without

spending extra money.

They have free access
to trees,

and other plants (for
example, bamboo),

clay and stones,

which they can use as
building materials, for
instance.

Pecple living in the
cities, however, can
find such materials

only at a price.

But in cities, too, there
are materials which
don't cost money:

these are the waste
products and materials

thrown away by the rich
and the various
industries,

This waste does not
need o be purchased,

and can be made use
of in a variety of ways.
N

"OUTREACH 93/p.8




]

Materials which are
easy to find in urban
waste are

paper and cardboard,

wood-chips,

plastic products, metal
sheets, glass bottles,

empty conserve tins,

and similar stuff.

Many things can be
made out of these
matenals.

For example, paper
and cardboard can be
used directly to make
various objects out of
them.

Paper can also be
used as raw material for
papier mache,

orit can be used as a
filler (for insulation
against heat, for
example).

a3,

To make papier mache,

you have to boil scrap
paper in water, with
some ghue,

until it becomes a thick
paste.

This paste can be
shaped and moulded
the way you want.

After cooling and
drying, the paste
becomes hard and the
moulded object retains
its shape.

Papier mache is
vulnerable to water:

on getting wet, it
softens again.

Therefore, it is suitable
for applications where
it does not get wet:

for example, as
containers, cases or
drawers.
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You can protect papier
mache against
humidity with water
repelling materials —-

like grease, oil and
paint.

You can make stratified
cardboard yourself

by gluing together

layers of paper, papier
mache or ordinary
cardboard.

Stratified cardboard
can be quite strong:

_it can be easily cui or

shaped before the

. glue gets dry.

But, take care that it is

nnt aveneord n
LEL- 2] vnr’vuvv e

humidity,

otherwise it gets
deformed.

You can make many

useful things out of
rardhnard-

WAL W R

walls, partitions, roofs
(but be sure to protect
the material against
humidity},

tables, chests, other
furniture,

containers,

and many other things

of daily use.

Plastic wrapping and
casing is today a
commonplace waste.

Plastic foil is an
excellent
waterproofing material

which can protect a

- cardboard roof

adequately.

But, some plastics are
Lt

P Y " Py
THGIyY unidaminiiauics

and need to be séfely

used.
OUTREACH 93/p.10




Many objects are made
of plastics which
become soft when

Most household
objects can be made of
wood.

heated carefully,

\‘--sd, {but most plastics bum
;’.,___ with toxic fumes when

excessively heated).

You can shape such ( Empty tin cans

soft plastics easily by
\ hgng y [n

=T i

can be flattened

or by means of moulds.

to be used as sheet

After cooling down,
the sol plastic

/A {reshaped) becomes

metai

hard again.

for the roof, for
example.

In their original form,

thov ~ran caren
lll\l, LAY QUIYD

Pieces of wood,
broken crates, etc. as
well

o

as plates, cups, efc.

R
Y

Glass bottles can have

. are exceallent raw their own uses:

L WA

materials for many
purposes,

f
(S

they can serve as drip

irmigators,

g8
g
5
1 3
5 8
3 S
> &
v
é

N
N
N
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as light inlets in brick
and mud walls,

After a long while you
shall get a good
compost -

a fertiliser for the

garden or for sale.
and, if you have a lot of )
them, as substitute Urban waste is thus a
bricks for making a sort of modest mine of
tancy wall. materials

+'y
-

which can be used

Besides these
materiais there is
another important

for making shefters,

/ resource - o
'ﬁi A o the organic waste
F o
TK 5<% | originating trom f '
4 Kitchens, etc. k

After carefully
removing non-organic furniture and other
materials from this househoid goods
waste,

N

.";.é'.".\ it can be converted | é(\ﬁ
S into compost.

For this purpose, you
can mix the rotting
organic waste, with
humid earth, sprinkled

or for small handicrafts

) with water, oy k
AV AN~ o f -
. s~ | and remix it repeatedly ;
over a period of time. — to make a living out of

them.




CLASS ACTIVITY |

How glass, tin cans, paper and plastic are recycled

SQURCE

Adapted from Activity 26 (7-12) in Let’s Reduce and Recycle: Curriculum for Solid
Waste Awareness, Lesson Plans for Grades K-6 and 7-12 produced by U.S.
Environmental Protaction Agency 1980, revised 1990. The activity may be
reproduced for non-profit, aducational purposes in low-income countries
provided credit is given to the original source. For further information, contact

U.S. Environmental Protection Agency, 401 M Strest, 5.W. Washington, D.C. stforts.

SUGGESTIONS FOR USE
Teachers: As reference material for
increasing awareness on recycling.
NGOs, Community workers: As
source material for pamphlets and
posters encouraging local recycling

Discuss the sequence of steps in recycling the following materials:

Glass is made from soda ash, sand and lime. It can remain in the

environment indefinitely, where it does not break down into its
organic components. To be recycled, it must first be sorted by colour
and crushed into pieces called cullet. The cullet is melted down into

limid and than manldad intn alace Aantainare  Cthar nracduecte made
||\-1UIU CAFINA LI RENWIIAGANE LM sluoo WAL ILCAN I o0 A AR ) PIUUUULO LERL =4S L)

from recycled glass bottles are insulation and road construction
matenals

- Tin-plated steel cans are made of iron ore and tin, both

nonrenewable resources. The cans will eventually rust and break
down, but throwing them away is a waste of valuable metals. In the
recycling process, the cans are put into a huge container with hoies
in the bottom. This container is immersed in a caustic solution which
dissoives the tin from off the cans. Then the sieei cans are washed
and sold as high grade steel. The dissolved tin is then removed from
the caustic solution by electrolysis -- an expensive process -- and
made into ingots which are then sold to companies requiring tin.

Paper is made from trees. Paper is recycled by first shredding it into
small pieces and mixing it with water. This mixture is beaten into a
mush-like pulp which flows onto a moving screen through which
most of the water passes. The wood or paper fibres remain. The
fibres are pressed through heavy rollers that remove more water and
then sent through steam-heated dryers. The result is recycled paper.

Plastic is made from petroieum. It can be recycled either as a
mixture of different kinds of plastic or as a single type. Separating
plastic by type enables manufacturers to produce higher quality
recycled products, or those closer to what could be produced from
virgin materials. Poilyethylene terephthalene (PET) (e.g. soft drink

containers) and hlnh density nnlunfhulnnn !I-lhDF\ la .g. some milk

L AT RiLLY | L& WIS B3

ontatners) are the plast:cs most commonly used |n beverage
containers and the types most easily separated. In the recycling
process, plastics are melted down and reshaped into recycled
products. Some of the common uses for recycled PET are fibre,
structural mouldings and containers. HDPE can be recycled into
bottles, toys, pipes, crates and a variety of other products. Products
of mixed batch plastic recycling include trash cans, raiiway ties and
park benches.



| PUZZLE

Recycled products Quiz

SOURCE SUGGESTIONS FOR USE
QOUTREACH Teachers: As a classroom exercise.
Children’s magazine/newspaper supplement editors: To adapt for use in an issue on recycling.

Which of the products pictured here can be made from the following four recycled materials:

FAN mlmens

1) Giass
(2) tin cans

(3) paper
(4) plastics

road construction materials

jigsaw puzzles

cooking pots
;-M ﬂl.llfiin! L E.?El T I

-smoyid 2o} Buylyy o1q) ‘seysnuq juied ‘p ‘seuizebew ‘siexn 'sejzznd mesHil ‘sexcq poo} elais Aedosb g
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CLASS/GROUP ACTIVITY |

How to Recycle Paper from Waste

SOURCES

Let's Reduce and Recycle: Curriculum for Solid Waste Awareness, Lesson Plans for
Grades K-6 and 7-12 produced by U.S. Environmental Protection Agency 1980,
(revised 1990);

Waste Away: Information and Activities for Investigating Trash FProblems and
Solutions for Upper Elernentary and Junior High Students produced and published
in 1989 by Vermont Institute of Natural Science, Woodstock, Vermont 05091,
U.S.A;

SUGGESTIONS FOR USE
Teachers, Youth leaders:
As a guide for practical
lessons on recycling.

NGOs, Community workers,
Journalists: As a resource
for leatlets, community
recycling projects

Junior Projects No. 42 "Paper®, Published by Scholastic Publications Ltd.
Mariborough House, Holly Walk, Leamington Spa, Warwickshire UK {1989);
Impact Campaign administered for Greater Manchester Council (UK) by the
Civic Trust for the North West.

Recycling Paper :

Only 15 per cent of the world’s paper is made in developing countries, and most of that production
is concentrated in a few major producers. But many developing countries want to cut down on the
amount of paper they have to import, so they are trying to increase their own production of paper. As
a result, the Third World has become about 85 per cent self-sufficient in paper.

Of the paper produced in developing countries, only a third is made from wood fibre. Another
third comes from non-wood fibres, such as straw, bamboo and bagasse. The final third comes from
recycling waste paper.

This emphasis on recycling and non-wood fibres has economic and environmental benefits: it
helps conserve both material and financial resources.

Paper can be made from waste paper--and even from other waste materials such as old cloth
rags and crop leftovers such as stalks. Making paper from waste products is not a new idea. Nearly
1900 years ago, T'sai Lun, Minister of Agriculture in China discovered how to make paper from a
variety of substances, ranging from the bark of mulberry trees to old fishing nets and waste hemp.
These were soaked and beaten into a pulp. The pulp was then placed upon a special bamboo rack
from which all the water was pressed out. The sheets were dried in the sun. For the next 500 years,
the art of paper-making stayed in China, and the Chinese were the first people to use paper money.
Now find out how to make paper from waste materials:

Making Pulp

Tear a piece of paper. What do you see? At the tom edge fine, thread-like wisps can be seen.
{They are more clear if a magnifying glass is used.) These are fibres. Paper fibres consist of
cellulose, the material of which many plants and especially trees and stalks, such as wheat, rice,
sugar cane, are made. These materiais can be used to make paper by breaking them down until the
fibres are loose and free of the substances that bind them. The process of releasing the fibres is
called ‘pulping’, and the mass of fibres, no longer held together but ready to be suspended in water
for making paper, is known as ‘pulp’.
1. Making pulp from old paper
You need:

old paper such as newspaper,

*  stirring spoon;

* container;

*  water;

* com starch (optional).
1. Remove any staples in the paper, and then tear the paper into small pieces {(about 2 square cm).

Place the scrap paper into a container.
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2. Cover with water {(hot water if possible), and leave to soak for three or four days. Stir the mixture
every day to help break the paper fibres down.

3. When the shredded paper suspended in the water as a slurry looks like thick soup, or oatmeal,
then it is ready to use to make paper.

4. You could mix some com starch into the mixture for smoothness and stability.

ThIS activity lends itself to experimentation:

Make pulp from old newspapers and then from old exercise books. Would you have to alter the
process to prepare the latter? {(e. g. With tougher paper, you may have to beat with a small,
smooth stone to help separate the fibres or soak paper for a longer period.) What colour is pulp
made from newspaper? (newsprint makes it dark grey) From exercise book paper?

Make the pulp from large pieces of paper and then from tiny pieces.

Soak the paper for shorter and for a longer periods.
Acd emall amoaunte of shredded unnngnh!n waste {eigig_r nge pee.!s

paper in step 1.
*  Add different dyes to the pulp if you want coloured paper.
2. Making pulp from other waste
You need:

* asource of cellulose - fine cotton rags, old paper, scrap wood, leftover crops, waste hemp;
* meat mincer or smooth pebble and large rock

carrot tops) to the scrap

*  water;
* diluted caustic soda;
*  bowl,
*  barrel.
1. Chop the material up very finely.
2. To break down the fibres, boil the material in water
3. Put it through a meat mincer, or beat the material with a smooth stone on a large rock to separate

the fibres.
4. Leave for a day in a bow! of diluted caustic soda. Then, rinse thoroughly in cold water.
5. Put 1 part fibre with 20 parts water into a big container {(e.g. barrel}, and mix thoroughly.

Making paper

To make paper, you will need.
a flat dish;

" pulp;

* an old net curtain stretched over an
old picture frame, and secured with
pins or tacks (or a fine wire mesh
screen). . Tacks

Here are two ways to make paper:

Method 1 Follow this method if you want to make paper as an experiment, and do not want to

produce large quantities of paper.

1. Pour some pulp into the flat dish.

2. Slide the frame into the bottom of the dish, and scoop out some
frame mould.

3. Lift the frame out carefully. Hold level, and let it drain for a minute.

4. Press the pulp with your hands to squeeze out excess water, and then leave the frame and pulp
in a warm place for a day to allow the paper to dry. What does the paper look like?

T A wreas s [ i 2 =5y v = LU

(If the right amount of pulp has been trapped on the frame mould, the paper shou!d have a smooth lower layer,
and a slightly rough upper one. If the upper side is rough and crinkly, then too much pulp has been used. Tip
it back and try again. Sometimes it heips to add more water to keep the suspension fairly thin. The finer the
particies of pulp, and the thinner the layer, the better the quality of paper. When old newsprint is used to make
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paper, the finished product is light grey. This is because the printer's ink is trapped in the fibres. If scrap white
paper is used, the new paper will be almost white.)

Method 2 If you want to make larger quantities of paper, follow this hand-making process.

In addition to the materials listed on the previous page, you will need:

* some sheets of fel; Act;h;\dm
* ajar with pebbles and with a secure lid; I

* heavy weights (e.g. stones) and/or a mangle (wringer) and hardboard. lm
Follow steps 1 to 3 above. g

N —

Lay the frame mouid, pulp side up, flat, and place a damp sheet of felt

Mranr i

3. Gently turn the mould, pulp and felt sandwich over so the mould is on
top. Carefully lift the mould off, and then cover the pulp mush with
another piece of felt.

4. Roll a jar full of pebbles over the pulp sandwich to squeeze out more water.

5. Stack layers of felt and puip alternatively. Then, put heavy weights on the pile to press out more
water.

6. if you have a mangle (wringer), you can put each ‘sandwich of felt, pulp and feit on a piece of
hardboard, and squeeze it through the mangle. If you have no mangle, take each the ‘sandwich’
of felt/pulp/felt and hang up to dry. The felt will drip a lot.

7. Peel the papers from the felts and leave to dry.

Note: The leftover pulp can be strained and composted.

mangie L

Discussion questions:

A Use the recycled paper for painting or drawing with charcoal, pencil or ink. How is this paper
difterent from other writing or drawing paper?

A How are energy and natural resources conserved by making recycled paper instead of new

panear?
D

SR

A Are there problems to recycling paper?

ACTIVITY |

A Newspaper Bundler
SOURCE SUGGESTIONS FOR USE
Reprinted from  Help to Save the World: Pregramme Resource Community workers: As one idea to
Malerial on Conservation published by the World Scout encourage iocal people/businesses o recycle and
Bursau in close cooperation with WWF - World Wide Fund eam monay.
for Nature (1990). Requests to reprint this matarial should Children’s magazine/newspaper supplement
be addressed to the World Scout Bureau, P.Q. Box 241, editors: To include in an issue on recycling.

1211 Geneva 4, SWITZERLAND.

Use a wooden box or a card-
board carton.
Cut a slit (about half way down

from top) in the centre of the two

sides and ends. Lay two lengths of
cord (or baling wire) shown in the
illustration.

Store papers in the box,
When it is filled tie the cord A
tightly or wire ends together. Lift
out a neatly bundled stack of
paper which then can be sold.
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[ RADIO TRANSCRIPT |

New Uses for Old Tyres and Inner Tubes o

SOURCE SUGGESTIONS FOR USE

Developing Countries Farm Radio Netwerk Packags 4 item no.6 Teachers:As a source of information for
If reproduced, please give credit to Daveloping Countries Farm lessons, flip charts, plays, stories, songs,
Radio Netwark etc.

DCFAN is a worldwide information network that gathers farming Radlo Broadcasters: The sctipt may be
information from developing countries and provides information adapted for local radio broadcasts.

in the form of broadcast material for communicators in Journalists, NGOs, Community workers:
developing countries. The network aims to help small farmers As a source of information for magazine and
increase their food supply for their families, or to sell. The newspaper articles, leaflets, fact sheets,
Nestwork is supported by the Canadian International Development posters, extension visits.

Agency, and hundreds of individual, corporate and foundation

donors. For further information, contact: Developing Countries

Farm Radio Network, 40 Dundas Street West, Box 12, Suite

2278, Toronto, Ontario CANADA M5G 2C2

Today, let's talk about some ideas for using things that many people throw away -- old tyres and inner
tubes.

How many times have you seen an old car tyre or truck tyre that's been discarded along the roadside, --
or, perhaps, a pile of them that nobody wants? Maybe, you or someone in your family has even
thrown away old tyres. Well, have you ever thought that you might be able to make good use of old
tyres? Actually, there are a lot of good uses for them or for pieces of tyres, -- and for old inner tubes,
too!

Maybe one or two of the uses mentioned today will be just the thing: for you to try -- and it probably
won't cost you any money because not many people want old tyres or inner tubes that are no ionger e
any use for their original purpose.

Now, if you're a farmer and some of the land you grow your crops on is on a steep hillside, a bunch of
old tyres may be just what you need. One way of stopping the rains from washing good soil down the
slope is by placing one or two rows of old tyres across the slope, -- one row perhaps a third of the
way down and another two-thirds down the slope (maybe even more rows of tyres, depending upon
how much land you have). You should place them right next to each other and inside each tyre,
drive a stake in the ground so that it can't possibly slip or wash down the hillside. You could even
plant a shrub or tree inside each tyre. This, as well as the tyre, will help to hold the soil.

What you plant inside the tyres could be Tyres can be used to prevent soil
something that bears fruit or otherwise produces from washing away down hilisides.
food of one sort or another. As you may know,
legume trees are very good because other
plants growing close to legumes receive an
extra supply of nitrogen (a valuable plant food).

If you live where there aren't any steep slopes,
maybe you're a farmer that has animals that
work for you, -- animals that need a harness of
some kind. -- Did you ever think that you could
make a good strong harness or you could mend
the hamess you already have by using strips cut
out of the sides of old tyres?

Pioces of tyre can be used for
making and repairing harmesses.

OUTREACH 93/p.18



Tyres, of course, are made of a mixture of rubber
and fabric. Because of this, they're really tough
but with a little practice, you can cut out strips
quite easily, (see box at right). First, you have to
make a slit in the tyre wall using a sharp chisel
or some other strong sharp tool. To cut right
through, you'll probably have to hit the tool really
hard with a hammer or mallet of some kind. After
you've made the slit, though, you can cut it fairly
easily with your good sharp machete or bush
knife.

It's a good idea for someone to help you by
holding the tyre still while you work on it. They
can also use a stick to spread the rubber apart
as you cut it. -- This will help keep the knife from
sticking. Also, pouring a small trickle of water on
the rubber just behind the knife will help to
prevent the knife from sticking. Big, old, truck
tyres are really tough, so to cut them, you may
have to hammer on the back of the knife.

By the way, inside the thickened part of the tyre
(the “bead”) that goes next to the rim, there's
some steel wire. Don't try to cut through that, -
it's so hard that it could spoil your knife

Let's go back, for a moment, to using those strips
cut from the sides of tyres for making and
repairing harnesses. Farmers in Papua New
Guines use tyres for that. To join the strips
together, they use rivets or they sew the pieces
of tyre together with wire.

The easy way to make small holes for the rivets
or the wire is to burn them through with a thin
sharpened red hot iron that's been heated up in
a fire.

Ancther good use for the rubber from the sides
of old tyres is for making gate or door hinges.
For this, if you cut out two pieces, say 10
centimetres by 15 centimetres (4 inches by 6
inches), they would make a fine pair of hinges.
To attach the hinges, lay the door or gate flat on
the ground and, with 2 or 3 good sharp nails,
nail one half of each hinge onto it. One hinge
should, of course, be near the top of one side of
the door, the other hinge, near the bottom. Next
pick up your door or gate off the ground and,
while somebody else holds it in place, use 2 or 3
more nails to attach the other half of each hinge

Cutting old tyres

To make the first slit, it may be necessary to hit the
cutting tool with a hammer. It is easier if someone holds
the tyre while another person cuts it.

A little water helps keep the knife from sticking.

|

A short stick with notches in the ends helps to hoid the
rubber apan as it is cut.

Making holes for rivets

Heat a sharpened iron rod in a fire
until it is red hot. Then, burn holes
in old tyre strip for rivets or wire.
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to the post that the door's going to swing from.

Hinges for small doors or gates (say a rabbit
pen) could be made the same way, only out of
pieces cut from an old inner tube.

Perhaps, you keep chickens and you need new
feeding and watering troughs. You can make
both of them from one old tyre, simply by cutting
v m s il Bmm sarmis raimal e anidnisds Fakd in tha
uIg lyIU an uic Wﬂy TUUWNIW LT VUWIJTG llslll. ul uie
middle of the tread. Then, with the two half tyres
lying flat on the ground, open side up, what
could be better for your chickens to eat or drink

out of?

Now, what about old innner tubes? Long, thin

rubber strips cut with your bush knife or

machette out of the thinner rubber of an inner
tube are handy for lots of things: you can join
bamboo water pipes together by wrapping the
rubber strips around the joints like bandages;
you can tie things down on a cart or bicycle with
them; and if you need a spring for keeping a
door closed, a rubber one made from a strip cut
from an inner tube is often just as good as a

steel spring.

So there are some suggestions. -- Next time you
see an old tyre or tube that's no good for a car or
truck, you might find that you could put it to good
use.

NOTE: In the first suggested use for old tyres, the
possibility of planting legume trees inside the tyres on
steep hillsides is mentioned. There are, of course,
many difterent kinds of legume trees. When
interpreting this information in the local language for
your listeners, you should refer to the kind of legume
trees that grow locally and are known to your listeners.

The practical uses mentioned in this seript for old tyres
and inner tubes are described in Liklik Buk: a
sourcebook for development workers in Papua New
Guinea {1986) published by Liklik Buk information
Centre, Appropriate Technology Development
institute (ATDi}, Unitech, PMB, Lae, Papua New
Guinea.

Recycling tyres

Pieces of tyre can be used for gate
hinges, door hinges, hinges for
rabbit hutch

T

A tyre can be cut in half and used as

a feeding trough @\
AT N

Recycling inner tubes

Inner tubes can be used as a
*‘bandage” to join bamboo pipes
together...

..as straps to tie things onto

bicycles or carts..

1
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Work from Waste:

Recycling Wastes to Create Employment
by Jon Vogler

SOURCE SUGGESTIONS FOR USE
Work from Waste: Recycling Wastes to Craate Employmant by Jon Vogler is Community workers,
published by Intarmediate Technology Publications Ltd. and Oxtam, (1981, NGOs, Journalists, Radio
reprinted 1983), 396 pp. ISBN 0 903031 79 5 £12.95 (plus package and broadcasters: As a guide
postage) from Intermediate Technology Publications Lid., 103-105 Southampton to help peopie set up
Row, London WC1B 4HH, UK (tel: 071-436 9761. Fax: 071-436 2013} recycling businesses.

Work from Waste bnngs together in one book, details of appropriate technologies being
empioyed aii over the worid to recycie paper, iron and sieel, tin, non-ferrous mstals, plastics, textiles,
rubber, minerals, chemicals, oil and human and household wastes. All these materials are suitable
for labour-intensive processing, often requiring little capital, and providing a cash income plus other
environmental and community benefits.

The book also describes how to set up and run a small waste recycling business. Although Work
from Waste is written primarily for use in developing countries, the technologies described will also

be of interest to communities and groups practising local self-reliance in industrialised countries.

The book, Work from Waste , is divided into two main parts. Part | contains details of the wide range of
materials that can be recycled and the processes invoived. Part Il explains how to go about creating
work from waste materials. It is illustrated by two case studies and summarized in thirty-two short
simple rules. These rules are listed below:

RULES FOR WASTE RECYCLING BUSINESSES

Find out which wastes occur in the district that are not being used.

Find out the quantities if possible.

Find out the uses of markets that exist before starﬂng to collect waste material.

Find outi the quaniity and quaiity requ:rea where ihe markeis are and ihe price ihai mighi be

obtained.

Decide on the type of technotogy needed to change the material from the form in which it occurs

into the form in which it can be sold and whether further technology is desirable.

6. Remember that with simple, home-made technology you can often process material cheaply to
increase its sale value and reduce transport costs.

7. Leave complicated technology until you are famitiar with the product and the market and can find
the money needed without endangering your business.

8. Transport is one of the highest costs in a waste business. It may decide which sources of supply
or markets are economic.

8. Transport costs can be reduced by:

- making door-to-door visits on foot with a back-up vehicles;

- using carts drawn by people or animals instead of motor vehicle;

- hiring vehicles for part-time work; and

- compressing materials and organising material handling to reduce the time the vehicle is
required.

10. Plan your workplace to minimise rent, transport costs, handling effort and outside interference.
Decide which services and space you need now and which can be added iater.

11. Aithough waste may be dirty, heavy, infested or low value, the people who handle it should be
treated as valuable assistants and provided with reasonable pay, food and drink and washing
places and treated with courtesy.

12. Management is the most important activity but is done best by people closely-involved in the
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19.

20.
21,

23.

24,
25.

26,
27.

28.

29.
30.
31.
32.

running -of the business. If all share in the management of a small business, there will be a
greater sense of partnership but some do certain jobs better than others: only one person should
be responsible for each activity and a procedure for taking big decisions in needed.

. House-to-house collections should be planned to keep the distance covered low, the handling of

materials easy and to get cooperation from householders by taking careful account of their social
preferences.

. Compact materials during collection, using waste containers or other simple means.
. Plan your depot so that:

materials trave! in one direction, a minimum distance;
there is sufficient storage space;

employees can work comfortably and safely; and
costs are kept low.

. By grading materials, their value is increased, often by much more than the cost of the job and

additional employment can be created.

. Keep material clean and separate from dirty material to obtain the highest prices.
. When going for an interview, always wash thoroughly, be tidy and dress as smartly as you can

manage. Men, wear a tie (which means a shirt as well!). Behave with quiet confidence and good
manners.

Find out as much as possible about the markets into which you are selling, using sources of
written information such as libraries and talk to people, especially the managers of factories that
use your products.

Use the information you obtain to plan your marketing so you do not depend on a single outlet.
Sell to final users, not middle men.

As with rule number 16, be professional in your salesmanship -- in telephone calls, letters and
especially visits. Plan ahead, be neat, clean and courteous.

. Never negotiate a price without first finding out what price you ought to get; what others get, your

own costs and how much your customer needs your material. Work out the lowest price you can
accept and start by asking for more.

Transport is one of the highest costs in waste handling but can be reduced in many ways. Use of
your own lorry is one of the most expensive forms of transport.

All deliveries of material to a customer should be accompanied by suitable paperwork.

The safety of your business and its people can be ensured by learning and acting on a few
simple rules -- and in the long run these will increase your profits, too.

By budgeting, you can spot the profitable activities and spend more money and time on them.
Budgets and cost actuals take account of the depreciation of capital equipment and cash may be
set aside in a savings fund sc that equipment can be replaced when it is worn out.

Only very simple book-keeping is needed for a smail business with a book to record payments
and receipts, a petty cash box, a current account at the bank and a deposit account for the saving
fund.

Sales and cost actuals ¢an be compared with the budget to find out what is going wrong, how to
put it right, improve the business and budget better in future.

Avoid cash crises by budgeting cash movement, controliing debtors and getting support from your
bank manager.

The profit per tonne of each kind of material can be calculated to show which collections should
be increased and which should be stopped.

By leaming how to improve your budgeting, accounting and costing you will improve your control
of your business and your profits.
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FICTION |

Starting a Vegetable Waste Recycling Business

SOURCE

The foliowing story is based upon information in Work from Waste:
Racycling Wastes to Create Employment by Jon Vogler {published by
Intermediate Technology Publications Ltd. and Oxfam, (1981, reprinted

1983) If repreduced, please acknowledge original source.
The book,

run a small business recycling wastes.
contact

071436 2013)

Work from Waste, is divided into two main parts. Part |
contains details of the wide range of materials that can be recycled
and the processes involved. Par Il describes how to set up and
For turther information,
Intermediate Technology Publications Lid.,
Southampton Row, London WC1B 4HH, UK (1el; 071-436 €761, Fax:

SUGGESTIONS FOR USE

Radio Broadcasters: As an
introduction to discussions on setting
up a recycling business.

Teachers, community workers: As
a case study for discussions on
starting a community recycling project.
Children's magazine/newspaper
supplement editors: As a basis for
a comic strip on starting a recycling
business.

103-1056

Chapter 1: WASTE SUPPLIES

It was dusk. At the dump, Wanda emptied
the box of trash. As she turned to leave, she
noticed her friend, William. He was squatting
amongst the rubbish, locking glum.

“What's matter, William?" asked Wanda.

"My dad lost his job, and now only my
brother, George, has work.”

Wanda was sympathetic. “| know how you
feel. Since my dad left...well, things have been
tough for us, too. My mother has a cieaning job,
but it doesn't pay well. And there are eight of us
to feed....”

“| thought | might find something here to sell,”
said William. “But there’'s not much left now
they've searched through it.” He pointed to a
group of women and children nearby who were
hunting through the rubbish.

The two stood in silence for a few moments.
Suddenly, Wanda realised her feet were
beginning to sink into the rubbish mound. She
looked down, and saw that she was standing on
a pile of vegetable peelings.

“Well, they don't seem to be collecting this
waste.” she said wryly. Then, an idea struck her.

“What about these peelings?” she wondered

loud. “Maybe we could do something with

tham "
I,

William stared at Wanda. “Like what?"

“Well, vegetable waste makes good compost
to fertilize the fields and vegetable gardens. We
can make compost, and sell it to farmers and
vegetable growers.”

“We'd need to collect a iot of compost to
make any money, wouldn't we?"

Wanda wasn't daunted. “Every household in

the district gets rid of vegetable waste. !'ve just
dumped some here, tco."
‘Well..."” said William cautiously. “Your idea
may work. But we have to look into it more
carefully. After all, why hasn't anyone already
thought of it? | need money for our family, and |
can't afford to go off on a wild goose chase.”
Wanda understood. “First, let's work out

‘how much vegetable waste we can collect. At

home, i'li coliect each day’'s peeiings into
separate bags, and after a week, I'll take the
seven bags to the market. I'll borrow a scale
from one of the stalis, and weigh the peelings.
You do the same. That way we can work out
how much vegetable waste an average family
makes.”

“But how can we find out how many families
there are in the district?"

“I'l go to the mayor's office at the Town Hall
to find out how many families live in the
settlement.”

“Okay,” said William catching some of
Wanda’s enthusiasm. We'll meet next week to
see what we've both learned.”

During the next week, Wanda went to the
Town Hall. There, a clerk told her that there were

about 20,000 people in the settlement, but the

number of families was not known.

“Families keep splitting up and changing,”
said the clerk. “But there are probably about
seven people in each family, which makes
around 2,850 families.”

William was busy, too. He made several
trips to the dump to study the scavengers. He
saw people collecting old bottles, cans, plastic
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Weights of waste per household in grammes
Wanda's family of | William’s family of
eight people ten people

Monday 420 510

Tuesday §40 §20

Wednesday 200 2590

Thursday 610 700

Friday 520 540

Saturday 400 360

Sunday 780 800

Total 3570 3780

containers, old tyres and rags, but no-one
seemed interested in collecting vegetable waste.
At the end of the week, the two children met
at William's home. They had both weighed their
peelings. They calculated that the average was
just over haif-a-kiio per family per day. “Hait-a-
Kilo per family per day from each of the 2,850
families makes 1,425 kilos a day, which is about
10,000 kilos (1,425 x 7) a week or 10 tonnes.”

rhata A At Af usamatakhia \nneia " a
That's a ot of VoySiauwic waoiww =)

William. I wonder if we can find a market for it
all.”

What wastes occur in your district that are not being used? Carry out a supply research project in your district.

Find the answers to the following questions:
a What waste is available?

b) Where does it come from?

¢) How much is there?

d) What will it cost?

e) Of what quality is it?

The Learning Leaflet no. 71: “What a Waste!” may provide some helpful hints for your research.

Chapter 2: FINDING A MARKET FOR WASTE

Wanda and William were discussing ways {o
sell vegetable waste.

‘Everyone knows that vegetable wastes
make good compost to fertilize the fields and
vegetable gardens " said Wanda. “All we have
io Jo is make the campast and seli it to farmers
or vegetable growers.”

“But if it's so obvious,” said William, “Why
haven't people tried making use of it before now.
The farmers round here must be too poor to buy
compost.”

“l think people who grow vegetables to seli in
the market would buy it,” said Wanda. “They
make plenty of money by charging high prices.”

“Let’'s go and ask them,” responded William.

So the two went to the local vegetable
market to talk to the vegetable sellers.

“| can't afferd to buy compost,” said one.

tUhlnithar ~an | P aaid anathar
NOQIUIg Qi 1, Said calivuitl.

Then, Wanda asked a person who ran a
large vegetable stand with several peopfe
working for him.

“Look at my vegetables,” was his response.
“See how healthy they lock! | spend money on
chemical fertilizers.”

William tumed to Wanda.

“Perhaps, we should visit the local farmers’
store, and find out how many farmers buy
fertilizer.”

The manager of the local store was not
helpful. He did not want to answer their
guesiions.

“I'm not going to tell you who buys fertilizer.
You're probably from the store across town, and
you want to take my customers away from my
business.”

“That man was rude,” whispered Wanda as
they left the store. “Let's just stop people who
are going in and out of the store, and ask them
questions instead.” William agreed. They tried

speaking to several people, but when the store

owner realised what was happening, he stormed

out of the shop waving a broom in his hand, and
yelled at the two children

B2 a mararvy and vou
L 1) ﬂ"ﬂy alnd ||'|||u ’

yelled.

The two children dashed away.

“I'm beginning to think no-one will buy
compost,” said William, as they stopped to catch
their breath.

“You may be right,” said Wanda, “But I've an
idea. Let's ask the ilocal agricultural extension




worker. She should know if farmers would be
interested in buying compost.”

The iocal extension worker told the two
children what they were beginning to discover
for themselves.

“It's a shame, but very few people use
compost these days. Those who can afford it
buy chemical fertilizer; those who cannot do
without, and, of course, could not afford to buy
from you.”

They thanked the extension worker for her
advice, and walked away.

Wanda was disappointed, “So there's no
market for compost made from waste
vegetables.”

“At least we found that out before we wasted
many hours making and trying to sell compost to
people who do not want to buy it,” said William.
“We'll just have to think of another waste
material to collect.”

Wanda did not want to give up her idea
easily. “Maybe we could persuade the tarmers
of the value of compost so they will buy it.”

“l don't think that'll work,” replied William,
“The farmers may already realise the benefit of
compost. They just don’t have any spare cash.”

“Well, let's find another market for the
vegetable waste,” said Wanda.

They walked in silence for a while, both lost
in thought.

“I've an idea,” Wanda said suddenly.
“Vegetable waste can be fed to pigs.”

“Who keeps pigs?” asked William.

“We can find out,” Wanda replied. “Let's go
back to the farmers' store, and find out who buys
pig feed!”

“Oh no,” groaned William.
happened last time. "

Wanda smiled slyly. “We'll won't teli the
shop-keeper we're trying to find a market for pig
food. Come on.”

The store owner's face grew stem when he
saw Wanda and William enter his shop. I
thought | told you to keep away.”

Wanda smiled, “We just want to ask you a
question. We need to buy some pork, and we
thought you'd be able to direct us to some local
pig farmers.”

The shop-keeper looked dubious, but after a
moment’'s pause he gave them some names.

Afterwards they went to Wanda's home to
discuss their scheme. Wanda’s mother had just

“After what

returned from her cleaning job, and listened to
the conversation.

“We've got some names of pig farmers, but
we must find some more.” )

“We can try asking the local veterinary,”
suggested William.

Wanda's mother chipped in, “He lives on the
outskirts of town on the road past the old mission
hall.”

An hour later Wanda and William were
talking to the vet about their business idea.

“Here are some names of pig farmers,” he
said, jotting down some names and addresses.
You might also try the council office. Ask for the
inspector who checks on swine disease.” He
reached over his desk to pick up the local
telephone directory.

“You might aiso try looking in the classified
section that lists goods and services in
alphabetical order.”

William turned the pages, and ran his finger
down one page.

“Physiotherapists, Piano Tuners, Picture-
framers...Here it is..Pig Farmers.”

The two children wrote down the names and
addresses. Wanda thanked the vet. .

“Tomorrow, we'll start visiting the pig farmers
to ask if they would be interested in buying 10
tonnes of pig food per week.”

The next day, Wanda and William eagerly
set out, armed with a pen and paper, and their
list of pig farmers. A few hours later, they
collapsed in front of William's home. They had
walked several weary miles from one pig farm to
the next in search of answers to their questions.

“| understand now why nobody is selling
vegetable waste to pig farmers!” said Wanda,
rubbing her feet. “The pig farms are scattered all
over the district.”

After a few minutes, she began looking
through the notes they had taken.

“Many farmers receive food wastes from their
neighbours for their pigs, but most must also buy
extra grain from the farmers’ store. Ail the
farmers told us that they would buy vegetable
wastes if they were available and cheap. Some
even said that if cheap food was available, they
could keep more piglets for fattening instead of
selling them to the market.”

William propped himself up on his elbow.

“But the farmers did say that the waste would
have to be fresh, and they would have to be
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delivered in the mornings when the pigs are
fed.” He paused. “What do you think ‘fresh’
means? “Does it mean the same day? The next
day? Less than two days old? We didn’t think to
ask. We'll have to find out.” Wanda looked
back at their notes.

“Anyway, we've got a list of ten pig breeders
scattered around town who would like to buy
vegetable waste providing it is cheap and fresh,
and another five who get theirs from their
neighbours. Of the ten, four have forty animals
and the other six have onty twenty. How many
animals is that?"

“280," said William promptly.

“Right. Now each animal on average will eat

ACTIVITIES

two kilos per day, so that makes 560 kilos -
about four tonnes per week.”

“That's much less than the supply available.”
said William.

“But it's enough to start a business,” replied
Wanda. “Besides, there are other pig breeders
we have not visited, and some who currently buy
from their neighbours but who might come to us
if we persuade them. We can do this by selling
our material at a cheaper price than that of
grain.” .

She beamed at William. *“We have a supply
of waste and a market for it. We're in business!”

William returned the smile, but added, “it's a
start, Wanda. But we've a long way to go..."

1. Chapter-2 describes the market research that Wanda and William undertook. Market research is essential

before putting time and monay into the collection or production of a recycled product. But what if market
research reveals a negative answer? This happened to Wanda and William when they discovered that no-one
was likely to buy compost. What aiternative actions did they consider? (1- giving up the idea of collecting
vegetable waste and collecting somsthing else; 2 - persuading people of the value of compost so they would
buy it; 3 - finding another market for vegetable waste) Which altemative did they opt for? (3)

2. ldentify a supply of waste that is available in your locality and then try to identify what uses or markets exist for
the waste. The key to this research is to ask people.

3. Inthe story, “Starting a Waste Recycling Business”, Chapter 1 illustrates the first two rules laid down in the
book Work from Waste (see page 21):
Rule 1: Find out what wastes occur in the district that are not being used.
Rule 2;: Find the quantity if possible.
Chapter 2 illustrates rules 3 and 4:
Rule 3: Find out what uses or markets exist before starting to collect waste material.
Rule 4: Find out the quantity and quality required, where the markets are and the price they might pay.
Discuss in class some of the other rules mentioned in the book (and on page 21). Apply these rules to the
business that Wanda and William are setting up. Complete the story about Wanda and William' s business.
You can do this through class discussion, group activity, in story-telling or plays. Describe how William and
Wanda might organise the collection, storage and transportation of the waste; what kind of premises they
might need for their business; what health and satety hazards they have to consider; how to keep accounts,
and how to develop the business.

ARTICLE
Desert Food with Petroleum Waste
SOURCE SUGGESTIONS FOR USE

Peter O’'Neill People Vol. 18 No. 3 (1991) published by
International Planned Parenthood Federation, PO Box 759,
Regent’s Park, L.ondon NW1 4LQ UK. i reproduced, please
credit original source.

Radio broadcasters, Journalists: As a
news item.

A world breakthrough has been made to
help grow wheat and rice in the deser, using an
invention to recycle petroleum and nuclear
waste.

An Egyptian scientist, Dr. Reda Aly Ibrahim
Azzam, says the waste from petroleum

refineries, petrolchemical processes and nuclear
power plants is tumned into a gel, which helps
render soils suitable for any staple food. The
successful growth of rice and wheat in desert
areas using the gel is proof that the invention
sharply increases the productivity of sandy soils.

OUTREACH 93/p.26




The ‘reclaimer-ameliorator-polymeric gel
(RAPG)’ helps stablise sand, retain moisture,
prevents biodegradation and controls soil
erosion,

Dr. Azzam works at the Inshas Nuclear
Research Centre in Cairo, where he heads the
project for Sandy Soil Reclamation and Arid
Lands Plantation. He says the ge! is affordable
and within the means of rural communities.

For this breakthrough, Dr Azzam was
awarded the African Environmenta!l invention
Award. The environmental award, jointly
sponsored by the United Nations Environment
Programme (UNEP), the Worid Intellectual
Property Organization (WIPQO) and the Union of
African Journalists {UAJ) is available only to
African inventors working on the continent.

L

ARTICLE |

Recycled Plastic Sheets

SOURCE

Vol. 21 No. 2, July 1993,

Yo Ta NaYeTal)

Ontario, Canada K1G 3H9.
source.

Taken from “New Life for Plastic Sheets” by André Lachance in IDRC Reports
IDARC Reports is published quarterly by the
international Development Research Centre (IDHC) of Canada.
lﬂl’Ofma[lOﬂ on iUl“lLt coniact iDRC's tHead \JI'"CG l"U DOX BoUu, uuawa.
if this article is reproduced, please credit original

SUGGESTIONS FOR USE

Radio broadcasters,
Journalists: As a news
For funther itemn.

Y 7aTs] —msm

In Jordan, market gardening is a growing
business. Although it did not exist in 1967,
greenhouses now cover 10,000 hectares.

Why has market gardening become so
popular? Because the country suffers from a
chronic water shortage. Hothouse cultivation
produces higher yields than traditional farming
methods, and it saves the maximum amount of
water.

But there is a major drawback. The 4,500
metric tons of plastic sheeting used to cover the
hothouses deteriorates in less than two years,
mainly because of the sun's ultraviolet rays.

The ysed hothouse covers are often burnt,
ieft in the fields, or even eaten by cattle which
die as a result.

But now scientists from Jordan and Canada
have developed a way to recycle the used
plastic membranes. Researchers at the Royal
Scientific Society in Amman, Jordan, with the
help of researchers from Montreal’s McGill
University, have produced a multi-layered
poiyethyiene membrane which incorporates a
high proportion of the used hothouse covers.

The double-layered membrane is of the
same quality as that of other widely used
membranes. Recycled polyethylene makes up
nearly 60% of the mixture. The outer layer is
made of pure resin. Says one of the Jordanian
scientists, Nadia Khraishi, “We are still studying
the effects of accelerated aging on this new

membrane, but the results so far are very
encouraging!”

The new product costs Iess than that of the
single-layered membranes usually found on the
Jordanian market. Its cost is around 15% to 25%

2 M PP mimm ramenlasd nlaatia
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is available locally in large amounts. This is a
very important factor for a country like Jordan,
which has to import most of the pure plastic it
needs.

The Jordanian project is apparently the first
to recycle used plastic on a large scale. The
process developed by the Jordanian and
Canadian scientists probably will be patented
and will be transferred to local industry, which
will use it to produce a less expensive, but high
quality multi-layered membrane that is better
suited to local needs.

"As the problems created by the plastic
waste are reduced, and use of the membranes
becomes more widespread, agricultural
productivity will increase,” reckons Dr. Musa
Kamal, head of the McGill Universily team of
scientists.

One thing is certain. In addition to helping
40,000 farmers in Jordan, the process could also
benefit other countries with semi-arid regions.
The technology has already been transferred
from Jordan to a project in Egypt, where it is
being adapted to suit ocal conditions.
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[ . ACTIVITY |

Make Yourself A Plastic Raincoat

SUGGESTIONS FOR USE
Teachers. Youih Leaders,
Community workers: As a
practical recycling activity.

SOURCE

Raprinted from: BOTHER issue No. 136 (September - Oct. 1985) “Do it Yoursaeii:
Recycling for a Fairer World" published by Oxtam's Youth and Education Dept., 274
Banbury Road, Oxiord, OX2 7DZ, U.K. The material may be reproduced for non-
commercial, educational purposes in low-income countries provided cradit is given 1o
Oxfam.

Plastics may be harder to recycle than paper or glass, but it is possible to make good use of them.
Here's how to make a home-made plastic raincoat.

You will need:

@ two very large clean plastic bags ﬁ, Py ,’r 1 E /
@ scissors/sharp knife ' ﬂ S i |
@ needle, thread (could be twine, string, s L {

fishing gut or wool) C/E

\ Yo
\h-—
BAG1 BAG 2
S S
-——\D e e e e e e el
open end open end l;/o

1. Take bag number 1. Cut a small circle in the top
atong the closed end big encugh for your head to fit
through. Take bag number 2. Cut itin half and cut
open the sides of the bottom half — you now have
two squares. Foid these two squares iengthwise —
these are your sleeves. ’

Sew yourr sleeves into these openings.

3. Cutthe steeves to the right length.

4. Ifyou are tall, you might get wet knees because
the raincoat is too short. You can join the other half
of bag number 2 to the bottom of your raincoat. Then
cut two slits in the sides of the raincoat up to your
knees, This will make walking easier.

2. Cut two thin strips off along the side of bag
number 1. These openings must be the same size
as the folded sleeves as this is where the sleeve fits.

ARTICLE

Two Young Brazilians making a Difference
by Brigitte Duchesne

SUGGESTIONS FOR USE
Teachers: As inspiring stories to
v Nows, | | motivate students to take some local
racycling action.

Radio broadcasters, Journalists,
NGOs: As inspiring stories to motivate

local recycling initiatives.

SOURCE
Reprinted from “Brazilian Children Participate in Environmental projects™ by

Brigetter Duchesns, Information Officer, UNICEF Geneva, in EDsv News
Septembar 1993 Vol.4 No.2. published by the Education for Development
Section, UNICEF. If reproduced, please credit Brigette Duchesne/UNICEF
EDev News. For further information, contact Education for Davelopment,

UNICEF, Palais des Nations, CH-1211 Geneva 10, SWITZERLAND.

In northeast Brazil, a boy and a
girl are taking environmental
matters into their own hands.
Gustavo dips into a bucket full

of water and shredded paper; the

raw material of his school’s
recycled paper project. Ana Alice
hands a pamphlet to tourists — an
anti-litter message she convinced
local authorities to print for her

ecology group.

Gustavo, 16, goes to the Presi-
dente Arthur da Costa e Silva
school in Mustardinho, a small

LU T Y - ¢ R
community at in€ €age 01 RCClic.
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A UNICEF-supported pilot pro-
ject at his school teaches children
how to recycle paper.

His school principal, Maria Rosa
Assungio Sorano, says that the
whole school participates in the
project. ‘*Although there are only
a few students who are actually
producing the recycled paper, all
our pupils are involved by bring-
ing old notebooks, newspaper and
cornputer print-outs to the school.
This scrap paper is placed in a
large bin in the back of the room,™
she savs.

Maria Rosa explains the process
while Gustavo demonstrates by
producing a few sheets of re-
cycied paper. As Gustavo goes
to work, the principal says: ‘‘They
not only comprehend the recy-
cling process itself but they can
also expiain the benefits of
recycling.”’

First, the scrap paper is shredded
and left to soak in water for 24
hours. A mixture of one part paper
to two parts water is then poured
into a blender, which further
liquifies the solution. “‘We used
to use an ordinary home blender
but, thanks to UNICEF, we now
have an industrial-sized blender,”
Gustavo says.

As he looks up from his task, the
gleam in Gustavo's eyes shows
his genuine interest in the project.
Overcoming shyness, he talks
about the process: ‘‘Sometimes
we have to add glue in order to
help the fibers stick together. The
pulp solution is then put into
another bin. Using a screen, you
capture an even layer of pulp
which. once the water is pressed

¥

out and hung to dry. wili become a
future piece of paper.”

The paper is a popuiar product. It
is used throughout the school, and
even tests are printed on it. The
biggest demand has come from a
government ministry. The minis-
try. which was very supportive of
the project, purchased the re-
cycled paper for use during an
environmental seminar. Maria
Rosa recalls: “*We had to pro-
duce thousands of pieces of paper
manually. The boys came after
school and throughout the week-
end. They are invoived and very
dedicated.”

In a neighbouring Brazilian state,
another child is participating in an
environmental project. Ana Alice
is a natural leader. This charis-

WRA : '@'\‘
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matic 12-year-otd heads the local
theatre group. And she recently
created an ecology group. While
children are attracted by her style,
aduits appreciate her common
sense. She likes to confer with
her teachers and the municipal
authorines when she has an idea.

Without being asked, Ana Alice
shares her story. ‘*When tounsts
began coming to the Icapui and
throwing garbage around, [ knew
I had to take action. [ went to the
town authorities and they pro-
duced a pamphlet which the group
took turns handing out to motor-
ists as they arrived in town,”’ she
says.

The town’s former mayor, Dedé
Teixeira. knows Ana Alice. He
speaks of her like a proud father.

AHELA
UM LiXOIA

An enfenc::mng ang instructive cartoon bookiet teoches students at Gustavo's
school about the process of recycling.
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“*She is a very active resident of
our community. If you go to the
marketplace, you will find mem-
bers of the ecology group poli-
cing, making sure that the vendors
keep their areas clean. OQur market
has never been so clean! Ana
Alice talks to the market janitor
regularly to remind him about the
importance of a clean and safe
environment."’

In addition to these actions, the
ecology group has confiscated the
bird cages and slings in town.
They also asked the authorities to

paint a billboard beside the lobster

fishing area to instruct fishermen
not to take the female lobsters.
They even persuaded the Ministry
of Culture, Sports and Environ-
ment to fine a citizen who had
decided to chop down a century-
old tree. Now they want to start a

tree nursery.

In Brazil, children’s rights have
been placed at the top of the
political agenda. Accordingly,
children feel like valued mem-
bers of their communities and,

therefore, become active partici-

pants. Competent and caring
adults can bring even motre CON-
fidence and enthusiasm to chil-
dren. By encouraging children to
participate, adults introduce them
to the idea of having a voice —
having an active role to play
in creating the change that will
shape a more positive future.
Hand-in-hand with supportive
adults, Gustavo of Mustardinho
and Ana Alice of Icapui feel they
can make a difference in their
world.

ACTIVITY

Muscle-saving Can Crusher
Good for flattening tin cans for recycling or for easy disposal

SUGGESTIONS FOR USE

Community workers: As an idea to heip locai
recycling efforts.

Children’'s magazine/newspaper
supplement editors: To include in an issue on

SOURCE

Reprinted from Help to Save the World: Programms Resource Material
on Consaervation published by the World Scout Bureau in close
cooperation with WWF - World Wide Fund for Nature (1990). Requests
to reprint this material should be addressed to the World Scout Bureau,

P.O. Box 241, 1211 Geneva 4, SWITZERLAND. recycling. -
w
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How to use this OUTREACH Pack

Issue 94: Waste part 4 - what to do about hazardous waste
This pack, the fourth in a series of five OUTREACH packs that covers waste and recycling,
focuses on hazardous waste. Hazardous waste is defined, and there are materials aimed at
increasing awareness of how people and other living things are exposed to hazardous. waste.
Part of the pack explores the issue of the hazardous waste dumping in Third World countries.
Practical suggestions are included that encourage the use of safer altematives to toxic materials
in order to reduce hazardous wastes.
Other packs in the waste and recycling series include three more general packs and one
Leaming-By-Doing leaflet pack: :
91: Global problems, local solutions;
92: Conserving natural resources;
93: Recycling; '
95: Learning-By-Doing leaflets on waste and recycling.
At the beginning of each segment there are suggestions as to how the material might be
used by multipliers. Here are some general suggestions:
Community workers running campaigns against hazardous waste might get inspiration
(page 23) and a few practical tips from this pack (pages 8-9; pages 14-20 and pages 21-23).
* NGO Representatives might use pages 18-19 and pages 21-23 to form the basis of a
leatlet or meeting for household members warning them of the dangers of various
household ‘toxics’, and ways to avoid their use.
* Newspaper edltors might insert “junk trap” and “odd one out” in a children's page on
hazardous materials and the dangers of waste.
* Public health officlals might spread the messages contained in pages 17-18 and 21-23
to health workers in the field.
* Newspaper/radlo reporters covering local stories of toxic waste dumping, might use the
pack for background information.
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[ - QUESTIONS AND ANSWERS |

Hazardous Waste

SOURCE SUGGESTIONS FOR USE

Jorge E. Hardoy and David Satterthwaite, Squatter Citizen: Life in | | Teachers, Community workers: To use to
the Urban Third World {1989} (Earthscan Publications Limited , 120 increase awareness of hazardous waste issues.
Pentonville Road, London N1 9JN, UK) The material may be used as background information
World Commission on Environment and Development, Our Common | | for teachers/community workers, or as the basis for
Future (1987) (Oxford University Press, Walton St. Oxford OX2 | | class/group discussions and activities.

20P, UK) Journalists, Radio broadcasters: As the
Greenpeace lezaflet: International Waste Trade (Greenpeace, 11436 basis of newspaper aricles and radio scripts on
U Street, NW, Washington, DC 20009, USA) hazardous waste to increase awargness on the
Please acknowledge origina! sources. subject.

Q. What is a hazardous waste?
A A hazardous waste is a substance that is no longer useful but which has the potential to infiict
damage on either human health or on the natural environment.

Are there different kinds of hazardous wasies?

Yes. Some are highly inflammable, such as many solvents used in the chemical industry.
Some are highly reactive, and can explode or generate toxic gases when coming into contact with
water or some other chemical. Some wastes are corrosive, and others have disease-causing

agents: for instance, sewage sludge or hospital wastes often contain bacteria, viruses and cysts

from parasites. Some wastes are poisonous, such as cyanide, arsenic and many heavy-metal
compounds, and many are carcinogenic (cancer-inducing), see box: Hazardous substance
characteristics.

> o

HAZARDOUS SUBSTANCE CHARACTERISTICS

(TOXI’C 1 (GORROSI VE )
I A substance that is potentially hamiui to A highly acidic or base substance that o

human health, can cause cancer or birth corrodes storage containers or dam- o\ - 'c')"
defects, and can contaminate, harm of kill ages human tissue if touched. N

- Bl A

fish or wildife. Examples: Battery acid, bathroom

Examples: Lead. mercury. pesticides. cleaners, pool chemicals.

/\_ ( 1GNITABLE 3

A substance that can explode, catch onfire,
or emittoxic fumes or gases into the environ-

mant.
A A h Examples: Fuels, some cleaning fluids.
\W A JA some fumiture polishes.
T/ \ _J
N \/ / l
v/l 1 \

Q -l ( REACTIVE W

An unstable substance that reacts strongly

3, o (including explode)if exposed toheat, shock,

Source air, or water.
V Calitarnia Dapaniment of Toxic Substances Control, Examples: Bleach and ammonia when rmixed

Public Education Unit together; munitions.
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How much hazardous waste Is generated?

As definitions of hazardous waste vary, global estimates have a wide margin of error. The
United Nations Environment Programme estimates that worldwide, some 338 million tonnes of
hazardous waste are produced every year - 275 million in North America and 25 million in
Western Europe.

. Who generates hazardous waste?

industrialised countries generate about 90 percent of the world's hazardous waste. Most toxic
waste comes from chemical industries. However, significant quantities of hazardous wastes come
from primary and fabricated metal and petroleum industries, pulp and paper industries, transport
and electrical equipment industries and leather and tanning industries.

. How Is hazardous waste disposed of?

Disposing of acids, pesticides, dioxins, toxic ash, radioactive waste, sewage siudge and other
types of hazardous waste is the most dangerous waste problem. If such waste is buried, great
care must be taken so that it does not contaminate underground water sources. If stored in drums,
care must be taken that the drums do not comrods. Most toxic waste remains toxic so simply
storing them does not solve the tong-term problem.

Several disposal methods, each with varying degrees of safety and expense, have been
developed by the industrialised countries. But for many hazardous waste, such as radioactive
waste, there are no completely safe disposal methods.

Much hazardous waste has been dumped in landfills or stored in surface impoundments
where leaks have contaminated groundwater and soil. In some cases, such as Love Canal in the
United States, public health is threatened. Of the 32,000 potentially dangerous sites in the United
States, 1,200 need immediate remedial action -- clean-up costs are estimated at US$ 100 billion.
Thousands of unsatisfactory sites have also been found in The Netherlands, Denmark and
Germany.

Are there laws against hazardous waste dumping?
Yes, especially in industrialised countries. As these countries tightened their controls over the
movement and disposal of hazardous wastes, illegal dumping and traffic has increased.

Where are companies dumping thelr hazardous wastes?

Western companies, hampered by laws against toxic dumping in their own countries, have
turned to the Third World and Eastern European countries to get rid of toxic and dangerous
wastes. In Western Europe, disposing of hazardous waste can cost up to $500 per tonne: in
Africa it can be as cheap as $3 per tonne.

Parts of the South Pacific and the Caribbean have long been dumping grounds for toxic
wastes. When these sites began to fill up in the 1980's, Africa became the alternative dumping
ground. What has complicated the problem is that a number of impoverished West African
countries have been lured by the prospect of the payment of millions of dollars to agree to
become the dumping ground for millions of tonnes-of waste from the-industrialised West.

Prior to 1989, the economic and political barriers between East and West created a de facto
ban on waste trade between the regions. However, aimost immediately following the collapse of
the Berlin Wall, there were reports of Western hazardous waste heading for Russia, Poland,
Romania, Hungary and other Eastern states.

What stand does the Worid Health Organization, the United Nations Environment
Programme and other International bodies take as regards hazardous waste
dumplng?

The World Health Organization (WHO) has sharply criticised the practice of dumping
hazardous'wastes. Although the wastes are considered too dangerous to bury in the countries of
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origin, a very strange twist of logic makes the same waste not dangerous for the Third World and
Eastern Europe.

In the late 1980's, the United Nations Environment-Programme took action by drafting the
Basel Convention on the Control of Transboundary Movement of Hazardous Wastes and their
Disposal. The aim of this Convention was to impose strict controls on the international movement
of hazardous wastes and eventually reduce their production. (For more information, see The
Basel Convention on page 14.) The Basel Convention came into force in May 1992, but there
was a growing recognition that the treaty did little to halt toxic trade. In late 1992, the then UNEP
Director, Mostafa Tolba, called for a complete ban on waste shipments to developing countries
and Eastern Europe.

Many developing nations have iong supported a complete ban on the export of hazardous
wastes. Some have taken active steps to prevent the dumping - either legal or illegal - of
hazardous wastes in their countries. For example, members of the Organization for African Unity
(OAU) have set up a ‘Dumpwatch’ body for this specific purpose. ,

Today, several industrialised nations support a complete ban on toxic waste trade although
seven heavily industrialised countries -- Australia, Canada, Finland, Germany, Japan, the United
Kingdom and the U.S.A. -- oppose such a restriction. Not surprisingly, these countries are the
source of the majority of the world’s waste exports.

What Is the best solution for dealing with hazardous waste?

There is no safe method yet invented for hazardous waste disposal. All waste disposal
facilities release poison into our most precious resources: air, water and earth. No landfill or
incinerator is completely safe -- despite the industrialised world’s reliance on these technologies.
The long-term solutions lie in reducing the amount of waste generated, and transforming an
increasing amount of hazardous waste into resources for use and reuse.

>0

Class/Group Actlvitles
1. Have students find words in the text above that mean:
(a) can easily catch fire;
(b) can explode;
{c) can eat away metal containers, skin and other materials;
(d) can harm or kill when eaten or absorbed by a living thing.
(answers: inflammable, reactive, corrosive, poisonous)

2. Have a class discussion on the dumping of hazardous wastes in Third World countries. Start the
discussion by asking, “Is it right to dump hazardous wastes in countries with less strict dumping
laws? Whose responsibility is it to protect the people and environment in these countries?”
Discuss with the students what action should be taken by the various parties involved, and have
them write letters that set out their suggestions.

3. For older students: Have students form groups to investigate in-depth some of the controversies
concerning toxic waste. Some examples are the presence of dioxin in paper products or the
proposed methods of disposing of nuclear wastes. Have each group prepare a chart listing the
pros and cons of each side, and gather newspaper clippings related to both sides of the issue.
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CLASS ACTIVITY |

Bike and Bike Products

SOURCE

SUGGESTIONS FOR USE

The following activity is adapted from: A-Way With Waste, curriculum material | | Teachers: As an activity to
produced by Washington State Department of Ecology, USA. The activity may be increase awareness of
reprinted for non-profit, educational purposes in Low Income Countries. |f reproduced, hazardous waste and how it can
please credit A-Way With Waste, Washington State Department of Ecology, 300 be c¢reated even in the

Desmond Drive SE, P.C.Box 47600, Olympia, WA 98504-7600, U.S.A.

manufacture of innocuous

This cumrriculum is written and organised to present integrated waste management products.

concepts affecting land, air and water in the ecosystem. The activities for students aged
5 to 18 years, are designed to promote awareness, aftitudes and actions to solve waste
management problems at home, in school and in the community.

Sometimes making the things we want creates things we don't want, such as hazardous waste. In
the following exercise, students will leam what the term,"hazardous waste” means, and will learn
about some of the hazardous wastes created in the manufacturing of a bicycle.

School Subject: Science, Social Studies

Student age: 8-11 years old
Teaching time: 1 hour
Materials: * a bicycle

* Copy of shest with diagram “Bicycle materials, wastes and by-products” (see

next page)

Background

Hazardous means dangerous. Hazardous
wastes are likely to cause harm to the
environment or to humans because they are
toxic (poisonous), inflammable (ignitable, highly
burnable), reactive (explosive}, or corrosive
(substances that rapidly eat into and/or dissolve
what they touch).

Procedure

1. Ask the class: How many of your families
own a bicycle? What are the bikes made of?
What are the frames made of? How about
the tyres? The handle bar grips? Where are
the metal, rubber and plastic that go into
bicycles made? (In mills and factories that
transform raw materials such as pstroleum,
bauxite and iron ore into bicycle
components.)
Ask: What colour is the bike in each of your
households? Whose bike is shiny? What is
the shiny metal on bikes cailed? (chrome)
Ask: Which natural resources are used in
the making of bikes? (iron; petroleum for
plastics, synthetic fibres and synthetic rubber;
petroleum distillates for paint and paint
solvents; bauxite for aluminium; chrome; coal
for coke to smelt the ion or into stee! and

others.)

Ask: What had to happen to the natural
rasources before they could be used to build
your family's bike? (They had to be
processed in factories.) Direct the discussion
from here with the aim of having students
realise that when natural raw materials are
processed, by-products and waste, some of
which may be harmful, are produced.

Ask: What are by-products? For example,
what by-products are produced when you
bum wood and paper in your stove at home?
Are some of these by-products harmful?
What kinds of things would have been by-
products when your family's bike was made?
Fix the sheet with the diagram, “Bicycle
materials, wastes and by-products” onto the
blackboard, and let the class gather round to
view it. If possible, have a student whose
family owns a bicycle bring it to the class.
Guide students in identifying the bike's
component materials (steel, synthetic rubber,
plastic, chrome, synthetic fibres (if any),
leather (if any), chrome, plastic, aluminium,
paint, etc.) Then, by referring to the diagram,

point out some of the by-products and wastes.

resulting from the manufacture of these
components.
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3. Explain: Some (not all!} of the by-products Ask: How should hazardous wastes and by-

and wastes from making a bike are products be managed? Why is it important to
hazardous. What does hazardous mean? use great care in disposing of these wastes
. Ask: Does this mean that you will get sick and by-products?
from handling or riding the bike? Why not? Ask: Because hazardous wastes and by-
What happens to the hazardous by-products products are made when bikes are built,
and wastes produced when the bike was should we stop making bikes? What should
made? (Note: some are captured and we do that makes more sense? What are
recycled for industrial use. Some are some other things you use that might also
captured and disposed of in hazardous have produced hazardous products when
waste disposal sites. Some escape into the they were made?
air and water, some are sent to landfills, and 4. Discuss: Has there been any news about
some are dumped illegally.) hazardous waste lately?

Bicycle materials, wastes and by-products

Handle bar grips, plastic seat cover, paint,

synthetic fibers, synthetic rubber tires

L
| 1

Chrome & Plated Metal Parts

By-Products & Waste

(Highly toxic liquid wastes) Materials By Products & Waste

Acids. chromium, zinc, Petroleum & Waste oil from leaks,
Materials copper, nickel, lin, cyanides petroleum caustic & acid sludge,
Chrome, nickel, distitlates alkaline & acid waters,
copper, zinc e acid gases & filtering clays

\

Paints & Coatings
1

Mate[-rials Wa;ites
pigments paints
solvents solvents
resins cleaners
cleaners

Frame & Otlher Metal Parts —j Fenders & Other Metal Parts

M 1 .

Materials By Products & Wastes Matet[ials By Productls & Wastes

Iron ore & coal  Ammonia, tar, acids Aluminium from bauxite Large volumes of "Red Mud”

to make steel {pickling liquor waste}), consisting of zinc oxide,

blast lurnace fiue dust titanium & silica

By-product and waste information from Liquid Waste of Industry by Nelson L. Nemerow, (Addison-Wesley Pub. Co., Menio
Park, California, CA, 1871)
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NEWS BRIEFS

SOURCE

Panos Features, produced and
distributed by the Panos Institute, 9
White Lion Street, London N1 9PD,
United Kingdom. If reproduced, please
credit original source.

SUGGESTIONS FOR USE

radio host using interactive radio).

Journalists, radio broadcasters:

Teachers, Community workers: As a source for class/group discussions.
In articles and programmes that are

reporting on hazardous waste issues. The text could also be used a starting
point for a radio discussion (either between experts or between listeners and a

bY

LAHORE, PAKISTAN: When
seven-year oid Rizwan deveioped
swollen lips and a painful rash in his
throat, a chocolate bar was not
identified as the cause. But the
aflergic reaction came not from the
chocolate itself, but from ink on the
wrapping paper which came off the
chocolate. The sweet had been
locally manufactured, but was
wrapped in paper imported as
scrap frorn Germany.

Plastic and metallised
wrapping paper can be declared
substandard and not permitted for
use on food in Europe for many
reasons. For example, the layers
may not join properly or there may
have been inadequate moisture or
bacteria control. Most European
countries ban the export of such
scrap, and say it should be
destroyed or recycled.

But a change in Pakistani
regulations two years ago to
encourage free trade allows such

uropean waste wraps P axi
Beena Sarwar, Features Editor of t

substandard wrappers to be
imported as scrap. And some
European firms prefer to sell plastic
waste at a profit rather than to pay
to incinerate it at home. On
October 1, 1982, German
environment officials confiscated a
1,200 tonne shipment of plastic
scrap being smuggled to India.
The profits are high. A
Pakistani importer can buy a tonne
of plastic scrap for as little as US$
160 and sell it to local
manufacturers for 10 times as
much. The scrap is used to

package not only food but also

medicines. Lahore businessman,
Yasin Pehiwan, said he recently
sold five tonnes of scrap metallised
paper to a local medicine factory to
pack oral rehydration safts.

Mian Yunis, a Pakistani printer,
says that “plastic scrap from
Sweden, Denmark, France and
Austria is pooled in the
Netherlands and exported to

developing countries. The

European are hnr\nu to be rid of

their problem, and we are happy to
get cheaper materials as good as
new.” He claims the imported
scrap material is better than new
wrappings produced iocally.

But Dr. Sadiq of the Council for
Scientific and Industrial Research’s
Environmental Protection Agency
wams that if tin, lead and aluminium
in the metallised paper come off
and contaminate food, they can
affect the brain and cause pain in
the joints. Colours used in printing
plastic can be carcinogenic, he
says.

The use of scrap wrappers was
exposed by Khalid Hussain, a

-reponer with the Lahore-based

T, P T

The rnaay Times. He names
Britain, France, Germany,
Switzerland, the Netherlands,
Sweden, Denmark and the United
States as the main illegal exporters

of plastic scrap.
Source: Panos Featuras {March 1993).

Indonesia’s scavengers seek ban on waste imports

B Bwrnry

vv—--Ila"I' e

by Dewl! Sartika, Panos correspondent in Jakarta

JAKARTA, INDONESIA:
Indonesia’'s scavengers, hailed by
President Suharto as the country’s
‘independent troops’ for their city
cleaning and recycling work, are
now asking him to ban waste
imports which they say are
threatening their livelihoods.

Five of the independent waste-
collectors, representing more than
900 scavengers working at paper

and plastic collection points in
Jakarta, recently took their
complaint to the House of
Representatives. They say that
imported waste is undermining the
prices paid for material they collect.

“Wa now have niles of n!aqtlc

LA R i =

nobody wants,” one said.
The scavengers trace the
problem back to 1988, the year

Suharto pad tribute to them.

“When the president called us the
‘independent troops', our status
rose in society’s eyes,” they say in
their appeal. “Many entrepreneurs
came to help us with capital so that
we could better organise our
businass.

“Unfortunately, they also learmt
that there is money to be made
from trash. So these ‘tie-wearing
scavengers' with large amounts of
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capital began to embark on the
waste business by importing waste
whose chemical contents are not
aven known.”

One Jakarta scavenger,
Kusnadi, says that recyciing piants
now only want the imported waste.
They reject locally gathered
materials, claiming it is soiled, moist
or not usable for other reasons. As
a result, scavengers who were
earmning US$ 3 a day are now lucky
to make half that amount.

The Environmental Impact

M ombrml Ao -;-.--

Control ngt:liby \deuucll) 11ad ald

_ called for a ban on all waste

imports, adding that some of the
imponted plastic contains toxic
residues.

In November 1952, the Trade
Ministry issued a decree banning
some piastic waste imporis. Bui it
stopped short of the total ban
sought both by Bapedal and the
Popuiation and Environment
Ministry, saying that not all waste is
useless and that imports simply
need to be properly regulated.

Some waste shipments were
already on their way before the

vt Lrmmmustres
pdl llﬂ.l Uﬂ.l ] UU\:G‘ 1] "Iucl,’ R RJYVLL.

For example, at lsast 18 containers

valued at US$ 80,000 left the
United States for Indonesia in the
weok of the decree. Though
these have now arrived, many have
not been collected, posing a
furiher probiem and expense for
the govermment in arranging their
disposal.

While this dilemma is being
resolved,” the scavengers are
struggling to survive. “We do not
want money and capital,” says
Kusnadi. “We want the president

to stop the waste imports.”
Saurea: Panos Faatures (Aoril 1893].

ACTIVITY

Hazardous waste on the Mexico-US border

SOURCE

SUGGESTIONS FOR USE

v waskares

“0) -~
IIBWI IUIIIIIS IlﬂUU Bllu (1114 Euvuuuururu U, nuary r rlﬂllbl!'

in State of the World 1993: A Worldwatch Institute Report on
the Progress Toward a Sustainable Society (W.W. Norton &
Co., Inc. New York/London), and “Trashing out Third World
Neighbours™ by Karen E. Klein and Stephen A. Scauzillo in

?vuuhvla, cyllllllu:‘lli" TWWIRTID,. AS a C!ass’g-’cﬂﬂ
exercise 10 encourage awareness of problems associated
with hazardous waste.

Radio broadcasters: The text could be used as a

starting point for a radio discussion (either between experts

World Vision (Dec.1991/Jan.1992).
credit original sources.

or batween listeners and a radio host using interactive
radio}.

It reproduced, please

Use the information below to prepare a news article on the hazardous waste situation on the

Mexico-US border. Perhaps, you can do further research on the topic before writing the article. Think
of an attention-seeking heading. Use the news briefs above, for ideas on how to set out the facts.

The border region between the United States and Mexico is home to nearly 2,000 manufacturing
plants known as malquiladoras - branches of companies that are allowed to import duty-free
components for processing in Mexico on the condition the final product is exported back. Almost
all the plants are foreign-owned, drawn there by wages as low as 7 per cent of what is paid for
comparable work in the United States, as well as by the preferential tariff treatment and proximity

to markets.
Frpm ient taxic cnrlle nlnnm: the modern factories that are built smack nnamqf colonias, dnnqplv-

ague
packed nenghbourhoods where workers and their families live in shacks w:thout running water or
electricity.

Investigations by a number of groups have revealed alarming conditions in the border area. At
three-quarters of the malquiladoras sampled in 1991, the U.S. National Toxic Campaign found
toxic discharges, including chemicals that cause cancer, birth defects and brain damage, being
emptied into open ditches running through settlements near the factories.

The American Medical Association describes the border area as “a virtual cesspool and breeding
ground for infectious diseases,” in no small measure due to the fact that the population there has
swelled to twice its former size in the last two decades, while sewage treatment remains
practically nonexistent. -

Investigations by medical teams on both sides of the border have revealed alarming public health
conditions, including elevated rates of hepatitis A and tuberculosis, in part because some of the
pollution drifts or flows back and forth across the national boundary.
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* in theory, Mexico's environmental laws are roughly comparable, and in some cases stricter than
those of the U.S., but enforcement has besn lax.

*  An official with Mexico's environment ministry estimated that in 1991 only 35 per cent of the U.S.-
owned factories along the border complied with Mexican toxic waste laws. Though maiquiladoras
are required to return to the United States any waste they generate, compliance with this mandate

*

is believed to be the exception rather than the rule.
Mexico has announced its intention to tighten enforcement of its environmental laws.

L

ARTICLE |

Plastics: Trashing the Third World
by Anne Leonard

SOURCE

Multinational Monitor, June 1992.
If roproduced, please give credit to
original source.

SUGGESTIONS FOR USE
Teachers: As background information for classroom discussion on international

movement of waste.

NGOs: As background material tor campaigns on waste dumping.
Journalists, Radlc broadcasters:
articles/programmes on intemational movement of wasta,

As a source of information for

AKARTA, INDONESIA — In the 90 degree heat, women

d over huge piles of plastic garbage. Itis too hot to
wear a protective smock — not that one is available
anyway. They use the same bare hands to wipe the
sweat from their brows that they use to sort the thou-
sands and thousands of old plastic bags.

Even though the women are working in a gowded
sium outside Indonesia’s largest dty, much of the writ-
ing on the plastic garbage isin English. The women sort
through liquid soap bottles, food wrappers, disposable
diaper packages and huge bags with familiar logos —
Dow, Du Pont, Monsanto, Soivay, BASF, Mobil. A
white powder blows out of some of these bags as the
women pull them from the pile. The women sorting the
bags cannot read English, so they do not know that the
white powder is titanium dioxide, which causes res-
piratory damage. They do know, however, that when
the Indonesian plastics recycling companies they work
for began importing plastic waste from the United
States, they developed skin rashes they never had when
they onty processed locally produced plastic waste.

The health risks faced by the Indonesian women —
and thousands like them throughout Asia and else-
where in the Third World — are a direct result of the
upsurge in plastic use in the United States — and of
industry efforts to quell public concern in the United
States about the environmental effects of increased

plastics use.

Plastic’s new image — biodegradable and recyclable

In 1989, U.S. corporations used more than 12 billion
pounds of plastic for packaging designed to be thrown
awayas soon as the packageisopened. In the 1990, this

figure is expected to double.
It was not until recently, when people began to

Anne Leonard is a waste trade campaigner with Greenpeace.

realize that landfilling plastic preserves it forever and
burning it releases some of the most toxic substances
known to scence, that the U.S. public started to ques-
tion the country’s growing dependence on plastics.
Rather than address these serious environmental
problems, the plastics industry focused its attention on
addressing its public image.

A confidential December 22, 1989 letter from Larry
Thomas, presidentof The Society of the Plastics Industry,
invited plastics manufacturers to help develop a 5150
million publicrelations campaign. “Theimage of plastics
among consumers is deteriorating atan alarmingly fast
pace. Opinion research experts tell us that it has plum-
meted so farand so fast, in fact, that we areapproaching

‘a *point of no return,”” Thomas wrote. “Public opinion

polls during the 1980s show that an increasing per-
centage of the general public believes plastics are
harmful to health and the environment. That percent-
age rose sharply from 56 percent in 1988 to 72 percent
in 1989. At this point we will soon reach a point from
which it will be impossible to recover our aedibility.
{Witness what has happened to the nuclear energy
industry.y”

The plastics industry developed a two-point plan to

Testoreitsimage. First, by mixing smallamountsofcorn -

starch into plastic products, the industry daimed its
plastic packaging, garbage bags and diapers were “bio-
degradable.” It did not take long for the U.S. public to
figure out thatalthough corn biodegrades, plastic does
not [see “The Biodegradable Myth,” Multinational
Moniter, March 1990).

Next, the industry jumped aboard the recycling
bandwagon. Instead of “biodegradable,” nearly every
plasticpackage on the supermarket shelf is nowstamped
“recyclable.”

“If we can get our act together and show the world
just how recyclable these valuable polymers are and
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thatthe industry stands

Service Records, January-May (991)

Pl cW I Tts behind the commit-
from the U.S. to Asia ment to prove it, then

the mathematics will
January Theough May 1992 change,” explained
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Banghadesh | g4 45 the Institute of Scrap

Recyding Industries’
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badly misleading,

Plastic waste is seldom if ever recyded into the same
product, so recycling used plasticdoesnotmake adent

in tha amniink nf nlacks noadad m l_'n_a_}gg t_he ggigi_p_a!

products. Additionally, each time plastic is heated, its
chemial composition changesand its quality decreases,
so the number of times it can berecydled is very limited.
The most dishonest aspect of plastic recycling daims,
however, may be that many of the plastic bags and
bottles dropped off at local recycling centers in the
United States are shipped to Indonesia and other Third
World countries, where much of it is not recycled atall.

Plastic waste exports

The plastics industry is now adopting the tried-and-
true practices of international waste traders worid-
wide. By exporting their wastes to less-industrialized
countries, US. plastics corporations have learned, they
can avoid domestic regulations and community oppo-
sition to waste-handling fadlities, and pay their work-
ers wages far below U.S. levels.

It is increasingly likely that the plastic bags and
bottles dropped off at a local recyding center in the
United States will end up in the countryside in China or
in an illegal waste importer’s shop in Manila.

Last year alone, over 200 million pounds of plastic
waste were exported from the United States, according
to data from Port Import/Export Research Service. This

waste was sent to Argentina, Brazil, Chile, China, the
Dominican Republic, Ghana, Ecuador, Guatemala,
Hong Kong, Hungary, India, Indonesia, Israel, Jamaica,
South Korea, Malaysia, Morocco, Nigeria, Pakistan, the
Philippines, Russia, Singapore, South Africa, Taiwan,
Tanzania, Thailand, and Trinidad and Tobageo.

The primary target of U.S. plastic waste exporters is
Asia. In 1991, more than 15 million pounds of plastic
waste were shipped to the Philippines,35 million pounds
to Indonesia and over 75 million pounds to Hong Kong
{much of which was sent on to China}.

Industry recycdling coalitions tout exports for divert-
ing waste from diminishing U.S. landfill capadity while
providing much needed empioyment in less-industri-
alized countries. In a September 1991 issue of Plastics
News, Gretchen Brewer, a consultant with Earth Cirde
in La Joila, California, justified plastic waste exports to
Asia because “they have an urgentneed to employ alot
of people, and italso helps them get more raw materials.”

The U.S. Chamber of Commerce also denies that
there are any problems with plastic waste exports.
Harvey Alter, manager of the Chamber’s Resources
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hearing on the subject. “There is no basis,” he assured
lawmakers, “for accusations that the United States is
‘dumping’ hazardous (or other waste) on unsuspecting
developing countries. Materials for recycling, virtually
by definition, are sold to enterprises in countries with
sophisticated manufacturing fadlities.”

Since there are no federal oversight mechanisms or
standards for plastic waste exports, noone really knows
what happens to the millions of pounds exported annu-
ally. Harrie Cohen, chief executive officer of Ontario
Plastics Recycling in California, admits thathe sendsall
of the plastic collected by his firm to China. "I don't
know exactly what they're doing with it,” he told a
Plastics News reporter last year. Apparently, the U.S.
“cradleto grave” approach to waste management, which
requires tracking and monitoring at
all stages from waste production to
transport to disposal, does not apply
if the grave is in another country.

AGreenpeaceinvestigation of “re-

HEWOLLE W ) M-y o o) Al

C‘fdu|5 facilities in Asia reveals that
plastic waste is being shipped to
countries which ban waste imports,
that recycling facilities are endanger-
ing workers and the surrounding en-
vironment and that much of the plas-
tic sent to be recycled is simply
dumped in landfills or in random lo-
cations.

Answer to Puzzle: A Junk Trap! (shown on the next page): A mouse. The animal probably crawled
into the old bottle looking for food, or just out of curiosity. When an animal falis to the bottom of a glass
bottle, it often can't climb up the slippery sides. So it is likely to end up starving to death.

Can you think of other trash that might harm wildlite?
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PUZZLE

A Junk Trap!

SOURCE SUGGESTIONS FOR USE
OUTREACH | | Children’s newspaper supplement/magazine editors: To use/adapt the puzzie to complement
other activities/articles on thraats to wildlife or on waste issues.

Somethmg has fallen into this old bottle and cannot get out.
Join the dots to find out what it is.

-.|'

'.'

RS

--

AN w' Ky
'@:’”\;:3:' \:H‘\\ht‘ \t}‘ \\“ ‘\
' ’ \f v
“‘,":‘,‘f:::lw"ffu e
3 9\.‘I ShY; %}1“,‘

1

At

WY,

S

T g %

o ety

Al' !‘9

X *-'g{- X
SRR ‘%
AR ,.' ’

For answer, see previous page.
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- ARTICLE |

~ . Deadly Litter Chokes Livestock

SOURCE SUGGESTIONS FOR USE
Adapted from an article of the same name by A.Y.Artan in Panoscope | | Teachers: As background information for
discussions on hazardous waste,

No. 36 (July 1993), published by the Panos Institute, 9 White Lion |
Straet, London N1 9PD, United Kingdom. Journalists, Radio broadcasters: Use in
articles/programmes to increase awareness of

The material can be republished free of charge in developing countries
with attribution to Panos. the dangers of waste to living things

new threat from a man-made pollutant that is
killing livestock. nght-welght plastic bags are

OUTREACH 94/p.10

In recent years Somalia has devastated by
war and famine. Now the country is facing a




strewn around many desert areas and pasture
lands, to the dismay of nomads and farmers.

The cheap and handy bags, imported from
Europe and Saudi Arabia, are used by millions
of people to carry food, liquids and other items.
They have largely replaced locally-produced
baskets. However, the bags do not last long,
and are often carelessly thrown away. The wind
blows them around until they get caught in trees,
bushes and dry grass.

Bits of torn plastic of all colours now litter
Somali towns, and are also spreading deep into

the countryside, where they are a growing cause
of death among animals. The animals eat the
plastic along with the grass and leaves that have
trapped the bags. Distraught nomads have
examined their dead livestock, and found plastic
blocking up the animals’ intestines.

There is no sign of an end to this problem, as
more and more bags are being imported. Few
people realise the dangers of carelessly
discarding the plastic--that it threatens to upset
the precarious balance of nature in a country
struggling to recover from other, bigger crises.
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FICTION |

Adventures of RANGER RICK
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SOURCE

Reprinted from the September 1990 issue of Ranger Aick
magazine, with parmission of the publisher, the National
Wildlife Fedaration. Copyright 1990 by Nationaf Wildlife
Federation. For further information, please contact: The
Editor, Banger Rick, National Wlldlite Federation, 1400
Sixteenth Street, NW, Washington, D.C. 20036-2266, U.S.A.

SUGGESTIONS FOR USE

Teachers, Community workers: As a story to read to
the class/youth group prior to discussion.

Radio brosdcasters: As a story to read over the air.
Children's newspaper supplement/magazine
editors: To adaptrreprint (Copyright permission would have
1o be sought from NWF.)

Scarlett Fox gazed out at the gleaming
ocean. She, Ranger Rick Racoon, and Boomer
Badger were sailing along in a homemade boat.

“Now | know what they mean by 'sea to
shining sea’,” she said, watching the afternoon
sun reflect off the water. “The ocean certainly is
beautiful.”

“Aye, that it is, matey,”

growly voice. He had been talking plrate talk
since they'd started their trip early that morning.
He was dressed like a pirate, with an earring in
one ear and a patch over one eye. And he'd
hung a pirate flag with.a skull and crossbones
from the mast of the boat.

Rick was frowning. “Well, the ocean would
be more beautiful it there weren't so much trash
fioating in it,” he said. He watched as a plastic
bottle went bobbing by. The friends had heard
that trash in the ocean was a big problem. So

they had decided to take this trip and check it out
for themselvas Thnu'd heaan amazed at the
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amount of trash they' d seean so far.

Right now, Boomer was peering across the
water looking for ships to “attack.” Suddenly he
called out, “Well, blow me down! Sea turtle

Boomer agreed ina

ahead, mates.”

The badger cupped his paws around his
mouth. “Ahoy there, turtie!” he shouted.

The turtle answered with a frantic cry. “He
Help me!”

Now the friends could see that the turtle was
struggling. Tangled tightly around its neck and
front flippers was a bunch of piastic netting.

“Oh my gosh!” exclaimed Scarlett. She
grabbed the life preserver and tossed it near the
turtie. The turtie managed to grab onto it with its
beak. Then, Rick, Scarlett and Boomer pulled
the tangled turtle to the side of the boat. And

with a big heave, ho! they hauled it aboard.

Rick rushed to the first-aid kit they’d brought
along and got out some scissors. He carefully
cut the turtie free from the netting. Then, Scarlett
put some ointment on the turtle’s flippers where

the plastic had cut into them.
“Oh, thank you,” gasped the exhausted

animal. “That nemng was so tight around me |
couldn’t get out of it. I've been struggling for
days now, and | was just about wom out. If you
hadn’t come along, | would have drowned.”
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Then the turtie collapsed, panting heavily with its
head lying on the bottom of the boat.

After the turtle had some time to rest and
regain its strength, Rick introduced himself and
his friends.

“I'm Simon Sea Turtle,” the turtle said. “l sure
am glad | ran into you folks."

“Simon,” Scarlett said, “how did you get

tangled up in all that netting?”

“Well, it wasn't very hard,” the turtle said
bitterly. “There are tons of trash in the ocean.
Lots of it has been dumped into the water from
ships. Far out to sea, big ships do the dumping.
And closer to shore, people in smali boats toss
junk out, too.”

“If anybody on my ship ever did that,” growled

OUTREACH 94/p.12




.Boomer the pirate, “I'd make them walk the

plank!”

“Yeah, and let ‘'em get tangled up in their
own trash,” agreed Simon. He shook his head
sadly. “The worst thing is that most of the trash

imn tha Aaraan ic marda Af rlackin lilka nlactis
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packaging and bags. And plastic can take
hundreds of years to break down and disappear!

“Also, there’s the problem of plastic fishing
nets. Each night, fishermen put so much plastic
netting in the water that it could stretch across
the United States more than 10 times!
Sometimes nets break loose and get lost. All
this plastic floating around is causing an awful
lot of trouble for a lot of animals,” Simon said
sadly.

“But there is some good news,” Rick said to
Simon. “People have passed a law that makes it
ilegal for ships to dump rash overboard, at ieast
in some areas.”

“Aye, that is good news, mateys,” said
Boomer the Pirate. Suddenly Boomer saw
something that made him forget to be a pirate.
He let out a loud scream. “Aaaagghh"‘

The animals all turned to where Boomer was
pointing. They froze at what they saw. A huge
ship was heading for them at top speed!

“They must not see us!” cried Scarlett
frantically. Boomer began trying to dig a hole in
the bottom of the boat. Simon wished he could
pull his body inside his shell the way land turtles
Gdlil.

The big ship rushed towards the small boat,
pushing a huge wave ahead of it. Just as the
ship’s bow was about to hit, the wave lifted the
little boat up, up and up. Then suddenly it shot

down the other side of the wave like a surfboard.
Rick, Scarlett, Boomer and Simon held onto
anything they could to keep from falling
overboard. Finally the little boat came to resta
short distance from the ship.

Boomer turned and shook his furry fist at the
big ship. which was almost past them now. But

just as he began to shout, “I'll have your capiain
clapped in irons!” a soda can landed right in his

mouth. Then all sorts of other trash--cardboard
boxes, plastic bags, wooden crates, bottles and
other things--rained down from the big ship.
Most of it landed in the water, missing the
animals’ boat.
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his mouth. “Hey, Rick,” he said with a splutter, "
thought you said there were laws against
dumping trash.”

“Well, thare are, Boomer," Rick said. "Some
people are following them. But not everyone.
And it's hard to make sure that they do.”

“Yeah, it's a big ocean,” Simon agreed,
looking over the water. Then he gasped. "Hey!
That's one of my sea turtle friends out there. Oh,
no! She's about to eat that floating plastic bag!”

Before the others realized what had
happened, Simon had scrambled over the side
of the boat and was heading towards the other
turtle. Just as the turtle was about to gulp down
the plastic bag, Simon swam up and swatted the
bag away with his flipper. He and his startled
friend talked excitedly for a minute. Then the
turtle patted Simon on the shell with her flipper
and swam off.

“What was that all about, Simon?”" Rick asked
when the turtle had swum back to the side of the
boat.

“That was my friend, Selma,” Simon
explained. “She was about to make a mistake
lots of sea turties make. A floating plastic bag
i00Ks a iot iike a jailyfish, one of our favouriie
foods. Many turties eat the bags and die.
Luckily, } haven't been fooled--at least not yet.”
Then he sighed. “Well, | guess I'd better be off.
Thank you again for rascuing me.”

“Goodbye. Simon,” the an:mals called. They
waved as he began swimming off.

“You know,” Scarlett said to her friends, “we
were here to help this time, but if there everis a
next time...”

They stood silently, watching the turtle
paddle away.

“ hope he'll be okay,” Rick said after a while

Scaristt and Boomer nodded. Aye matey,
Boomer said quietly.-

Kids: Many kinds of wildlife--including sea birds, seals, sea lions, whales and sea turtles—mistake plastic waste for foocd or
get tangled up in it. This can hurt or even Kill them. Some trash that's been dumped into the acean eventually washes up onto
beaches. There it can be a danger to other animals and {o psople—or just maka a big mess. That's where you can help. Many
organizations hold beach clean-ups. Here are two organizations that can help you find out about a clean-up near your home
{or how to organize a clean-up yeurselt): (1) Children's Alliance for Protection of the Environment (CAPE), P.O.Box 307,
Austin, Texas 78767, U.S.A. (2) Clean Up The World, 123 Harris Street, Pyrmont, Sydney NSW 2009, AUSTRALIA
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ARTICLE AND CLASS/GROUP ACTIVITIES

The Basel Convention

SOURCE

*Basel Convention Now In Force” in Greenpeace Toxic Trade Update No. 5.2
(second quarter, 1992); “Base! “Dumping" Convention Still Legalizes Toxic Terrorism” by
Jim Vallette in Graenpeace Toxic Trade Update No. 6.1 {first quarter, 1993); "Basel -
Another Dumping Convention?” a political analysis by Jim Puckett in Gréanpeace Toxic
Trade Update No. 6.4. If this anticle is reproduced, please credit original sources.

Graenpeace Toxic Trade Update is published quarteriy {(in Engiish, French and
Spanish) by the Greenpeace Toxic Trade Campaign. The Greenpeace Toxic Trade
Campaign seeks an end to the international trade in toxic wastes, toxic products and
toxic technologies. Each issue of Greenpeace Toxic Trade Update presents articles on
international legislative developments relating to toxic trade, schemes and proposals to
expori ioxics around ihe worid, grassroois movemenis io prohibit toxic irade, and
recent literature on the international trade in toxic wastes, products and technologies.
For further information, contact Greenpeace Toxic Trade Campaign, 1436 U Street NW,

Washington, DC 20009, USA.

SUGGESTIONS FOR USE
Teachers: Use in class
discussions/ activities on problem-
solving environmental issues, and
on hazardous waste issuss
Community weorkers, NGOs:
As background information for
activists involved in local or
national toxic waste dumping
campaigns.
Journalists, radio
broadcasiers: As background
‘awarenass' material for
articles/programmes concerned
with local waste dumping issues.

PR

in the iate 1980's, the Basei Convention on
the Control of Transboundary Movement of
Hazardous Wastes and their Disposal was

drafted by the United Nations Environment
Proarammae (| IMFP\
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The Conventlon entered into force on 5 May,
1992. Its target is to impose strict controls on the
international movement of hazardous wastes
and eventually to reduce their production. It
regulates trade by a procedure called “Prior
Informed Consent” (PIC). This requires
exporters to notify the recipient nation of a
shipment and to receive approval for it before
proceeding. Tne exporier shouid aiso ensure
that the importer has adequate technical
capacities to dispose of waste without harming

human health or the environment.
Fufh: five countries are r.nntrnﬂmn parties to
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the Basel Convention (February 1994). These
countries are: Antigua and Barbuda, Argentina,
Australia, Austria, Bahamas, Bahrain,
Bangladesh, Belgium, Brazil, Canada, Chile,
China, Cyprus, Czech Republic, Ecuador, Egypt,
El Salvador, Estonia, Finland, France, Hungary,
India, Indonesia, Iran, Japan, Jordan, Kuwait,
Latvia, Liechtenstein, Malaysia, Maldives,
Mauritius, Mexico, Monaco, Netheriands,
Nigeria, Norway, Panama, Peru, Philippines,
Poland, Romania, Saudi Arabia, Senegal,
Seychelles, Slovakia, Slovenia, St. Lucia, Sri
Lanka, Sweden, Switzerland, Syrian Arab
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Republic, Tanzanla. United Arab Emirates and
Uruguay.
The Convention disappointed many

environmentaiisis and peopie from iess
industrialised countries who wanted the treaty to
totally ban any movement of hazardous wastes,
see box 1: Greenpeace denounces ban.

The first meeting of the Basel Convention
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was held in November 1992 in Uruguay, ODr.
Mostafa Tolba, in one of his final acts as
executive director of the United Nations
Environment Programme (he retired from UNEP
at the end of 1992), stunned industrial delegates
by proposing a complete ban on waste
shipments to developing countries and Eastern
Europe

“The Basei treaty is not a panacea for inis
global problem that is sometimes described as
‘toxic terrorism.” Hazardous wastes will always
follow the path of lower costs and lower
standards,” said Dr. Tolba. “The worrving aspect
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is the rising number of projects by the mdustnal
world to construct waste-to-energy plants or
what are described as ‘non-hazardous’ waste
landfills or incineration facilities in developing
countries.”

His initiative followed growing awareness
that Basel's rules requiring prior notification of
waste trade schemes have done little to halt the
toxic trade.

At the Uruguay meeting, Dr. Tolba's proposal
was supported by many developing
countries, but industrialised nations,
particularly major waste-exporting nations such
as Germany, USA and the United Kingdom,
forced a drastic weakening of the proposal. The

final resolution simply requested industrialised




Box 1: Greenpeace denounces ban

1.

Greenpeace has denounced the Basel Convention for the following reasons:

it is not a ban. There are no provisions to ban any kind of waste trade, except fo Antarclica. “By providing a
lega! framework within which to trade waste, the Convention legitimises a practice which should be considered
a criminal activity. The Basel Convention's will dangerously create an illusion that the international waste trade
is now under contro!. (article 4)”

It will not prevent waste generation. When industrial interests can cheaply export their waste problems rather
than take responsibility for them at home, there is iittle incentive for them to reduce the amount of waste
produced or turn to the creation of non-polluting industries and environmental-benign products that do not
create hazardous waste. {Article &)

It does not address the “double standards” inherent in waste trade. This refers to the issue that although the
waste is considered too dangerous to bury in the countries of origin, a very strange twist of logic makes the
same waste not dangerous for developing countries or countries with less stringent environmental laws, and
where environmental monitoring, enforcement, protective equipment, emergency response and health care

are lacking.. (Article 6).

4. Radioactive waste can be interpreted to be excluded from the scope of the Convention. (Article 1)

5. Exports to non-parties are allowed. Agreements and treaties can be made with non-Parties to the Convention
whereby waste can be traded so long as these agreements “are not less environmentally sound”. The
problem is that this condition is somewhat subjective. {Article 11)

6. Liabilitly provisions. As yet there are no liability provisions in the agreement. (Article 12)

7. It does not define waste management as including waste prevention measures. The Convention defines
waste management in a limiting way, excluding all actions that would prevent the generation of wastes {Aricle

2)

countries to stop disposing hazardous wastes in
but this
exempted exports for “recovery operations”. The
Basel Convention's definition of “recovery
operations” includes such easily abused

developing countries,

“request”

the benefit

methods as “use as a fuel,” “land treatment
resulting in
improvement” and “reuses of previously used
oil." Over 90 percent of waste trade schemes
targeting deveioping countries claim some sort

to agriculture

Box 2: Dumping by any other name....

The latest trend in the waste
trade industry is to disguise waste
trade deals as recycling or reuse
proposals. Waste traders tailor
their schemes to the particular
needs ot the place where they
would like to dump their wastes.

For example, several
Caribbean countries suffer from
acute shortages of electricity and
roads. Consequently, a host of
waste traders are trying to
persuade them to build toxic waste
incinerators which they claim would
produce electricity (along with toxic
air emissions and ash) or use the
resulting incinerator ash
{contaminated by heavy metals
and dioxin) to build roads.

Even if recycling schemes
involved some form of legitimate
recycling, this type of trade
represents a dangerous loophole
through which huge volumes of
poisons can be move across

boundaries. Often, these
recycling operations are marginal
businesses which would nat be
allawed in the countries where the
waste is produced. And often
these “recyclers” leave vast
amounts of toxic residues in the
importing country.

Heavily industrialised countries
ship millions of tonnes of waste to

" metal smelters in Asia and Latin

America for ‘recycling”. The
smelters heat the toxic wastes to
extract selected metals from
imported wastes -- but the wastes
commonly contain dangerous
levels of toxic heavy metals and
chlorinated chemicals which are
gither released into the air, or
remain as incinerator residues
witich are dumped on land.

In Taiwan, for example, a
company called Acme operated a
lead smefter which, until 1990,
burned used batteries from Japan

and the United States. A local
doctor discovered that, of the sixty-
four workers at the plant, thinty-one
had lead poisoning. Lead
emissions were so prevalent that
children attending school
downwind of Acme had to wear
cloth masks over their mouths.

The Thor Chemical mercury
smeiter in South Africa, which
processes mercury wastes from
Europe and North America, has
discharged extraordinarily high
levels of mercury contamination in
a nearby stream.

Claiming a recycling pretext is
an easy way to disguise
economically motivated waste
export. Recycling usually implies
an environmentally sound activity,
but where hazardous wastes are
concerned, it is often a very deadly

and dirty busingss.
Source: GREENPEACE: leaflet,
‘Intemational Waste Trade’ (1991)
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of “recycling,” “reuse” or “humanitarian” benefit,
see box 2: Dumping by any other name..

Faced with inaction and indifference from
industrialised waste-exporting countries,
developing nations have erected national and
regional barriers to toxic waste traders. At least
103 countries have enacted total bans on the
import of toxic wastes. African and Central
American countries have signed regional
accords banning all waste imports, and Latin
America, the Mediterranean, Southeast Asia and
the Pacific regions are developing similar
policies.

While the Basel Convention in its present
form does little to stop either the generation of
hazardous waste or its transboundary
movement, there are signs of hope. There has
been a major shift in policy of many rich,
industrialised countries regarding waste exports.
In the past, Basel Convention meetings have
been drawn on lines between the North and
South where a handful of industrialised nations
have tried to forestall the efforts of developing
countries to end waste trade. This polarization
between rich and poor countries was finally
broken by the Swiss delegation which said it
waste from industrialised OECD (Organization
for Economic Cooperation and Development)
countries to non-OECD countries (which
include developing countries and countries from

Eastem Europe).

Basel Convention Class/Group Activities

Other industrialised countries followed the Swiss
lead. Today, 13 of the 24 OECD countries
support a full ban.

At the end of 1993, seven heavily
industrialised countries stand in isolated
opposition to a compiete ban on the export of
hazardous wastes from OECD countries to non-
OECD countries. Not surprisingly, these
countries -- Australia, Canada, Finiand,
Germany, Japan, the United Kingdom and the

\—Iullllull:’ LA Al ¥R

United States -- are the source of the majority of
the world's waste exports.

In March 1994, the second full meeting of the
Basel Convention will be held in Geneva,
Switzerland. This meeting is likely to be a
pivotal one. As Greenpeace Toxic Trade
Coordinator, Jim Puckett, puts it:

“The question is whether these countries
[Austraiia, Canada, Finiand, Germany, Japan,
the U.K. and the U.S.A.] will finally yield to
overwhelming international opinion in favour of
protecting their neighbours in developing and

Eastern European countries from toxic waste
traffic and dumping? Wiil they seek to become
self-sufficient in waste management through the
adoption of clean production methods of
manufacture [non-polluting industries making
environmentally-benign products that do not
create waste}, or will they remain lodged in out-
moded, consumptive, waste-intensive, and

“dump-and-run” policies?”

1. Have the students select one of the following to complete:
“i | were in charge of a chemical factory that produces toxic wastes, | would._..””

T PIGID 1 Wl I Wi W W I el Tl y

S o N

“If | were the president/prime minister of a country that exports hazardous wastes, 1 would....”
“If | were the president/prime minister of a country that imports hazardous wastes, | would...”

5. Debate the Basel Convention in class. Make sure divergent viewpoints are considered (e.g. pecple who
create waste, environmentalists, waste exponters, people in whose community waste is being dumped etc.)

. T B R
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3. Have the students find out if ioxic wastes have been/are being dumped in your region. What type of wastes
are they? Where did the wastes come from? What risks do these wastes present 10 your community?
Brainstorm in class about what the students as private cilizens can - and should - do about the dumping of
hazardous waste in your community. Have them act upon the suggestions. :

4. Older students can research other intemational treaties concemed with the dumping of waste. (e.g. The
Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter (London Dumping
Convention), Lomé IV Convention, the Bamako Convention). Find out which nations were party to these
treaties, the aims of the treaties, when the treaties were put into force, and how effective the treaties are.

5 Divide the ctass into small groups, and have each group draw up their own hazardous waste treaty. They must
decide their overall goals, and work out how different parties can be encouraged to meet these goals. Have

WAL &P P 4 wella

each group present their ‘treaty” to the rest of the class, and either have a vote on which treaty’ the students
think is best, or combine the best from the' treaties' o make a class ‘treaty’. Send your ‘reaty’ to your
government and/or the United Nations Environment Programme (via OUTREACH Coordinator, IPA, UNEP,

P.0.Box 30552, Nairobi, Kenya).




ARTICLE

Keeping Tabs on Toxics
by Daniel Nelson

SOURCE

The following article is reprinted from Panoscope No. 34
(January 1983). Panoscops, an Envitonment and
Development magazine, is produced six times a year by
Panos, an independent institute working to promote
sustainable development,

This Panoscope material can be republished free of
charge in developing countries with attribution 1o Panos. For
fusther information, contact the Panos Institute, 9 White Lion

SUGGESTIONS FOR USE

Community workers, NGOs: As reference material for
local and national toxic waste campaigns, for advising local
farmers, factory workers etc.

Health and Environment officials: As reference
material for pianning decisions or in the event of an accident
involving hazardous materials.

Radio broadcasters, journalists: As information for
articles/programmes concerned with accidents and
campaigns involving hazardous materials.

Street, London N1 8PD, United Kingdom.

Mix the world’s rapidly growing number of manufactured chemicals with a liberal dose
of ighorance about safe handling and disposal and you get a potentially lethal
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registry in Geneva

countries anxious to know more about the hazards.

For the Pacific islands grouped
in the Federated States of
Micronesia it was a growing pile of
rubbish in a tourist paradise: waste
from photographic chemicals.

The government asked the
World Health Organization's
Regional Centre for the Promotion
of Environment planning and
Applied Studies in Malaysia how to
dispose of the chemical safely.

T
The Centre in turn realised that

ancther cumbersome body, the
International Register of Potentially
Toxic Chemicals, could provide the
answer.

But the Geneva-based
Register could not find the
information in its library. So staff
contacted the US manutfacturer by
telex, who within two days sent
data on the safe handling of the
data.

That was one example of how
the Register, set up by the United

lomdiom owam oy vy P a-Lid]

Nations Environment nguanmm
(UNEP} in 1976, can help
governments by providing reliable
information. 1t is a useful,
potentially life-saving service
because, as the organisation
points out, “the number of
chemicals that any government
may need to tackle has become

unmanageable.”

There are more than 8 million
known natural and manufactured
chemicals, of which some 70,000
are in common use, with about
1,000 new ones appearing on the
market every year. But director,
Jan Huismans notes: "it is not just a
question of numbers. In most
cases the problem is information:
how to get it, how to spread it, and

hA [ 7o)
how to make sure it is used

properly. The greatest obstacle to
our safe use and disposal of
chemicals is ignorance.”

To overcome ignorance, the
Register operates a databank; has
helped set up national registers in
several countries, including China,

_ India, Brazil; uns a query response

service; is building up a network for
exchange of information
worldwide; and implements the
“London Guidelines”, which are
intended to ensure that the

arinainla Aaf nriar infarm
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is applied in the international

- chemical trade. The principle is

that chemicals banned and
severely restricted for health and
environmental reasons should be
traded across borders only with the
consent of the importing country.
The Register has only eight

Is providing vital Information to

professionals to deal with a multi-
billion-dollar chemical industry. It
iooks like a case of a mouse taking
on an elephant, but Huismans
claims some credit: “I'm not
satisfied with what we've been able
to achieve, but with limited money
we have been able to achieve
something recognised in the UN
and internationally.

The pressure group

roonnasra roiacte an amelinrative

Greenpeace rejects an ameliorative
“end of pipe clean-up, arguing that
the best way forward is to eliminate
the use of toxic and hazardous
chemicals. But even it recognises
the Hegister's vaiue, particuiariy
now that information is being made
available through personal
computers.

Jim Puckett, European toxic
trade coordinator at Greenpeace
headquarters in Amsterdam, says:
“It's a starting point. It won't solve
all the problems, but it's the kind of

database people need. Especially

in developing countries, people
are crying out for information on
what will harm their territories and
their people.”

One of the barriers to the free
flow of information is chemical
company secrecy, usually on
commercial grounds. For years,
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many companias and the U.S.
government blocked UN efforis to
draw up a list of chemical products
tat have been banned or restricted
in their country of manutacture -
information of particular value to
developing countries. That lists
now exists and, according to
Puckett, “industry has conceded
that information exchange needs
to take place, because they see
the alternative as an increasing
number of prohibitions.”

Huismans agrees that there is
increasing recognition that centain
data, such as impacts on human
heaith and the environment,
should not be withheld:

“You can lay your hands on
better information now. There are
possibilities for making better
judgments and for managing risks
better than in the past.” But he-
admits that “often data is still not
there.”

So pressing is the need for
such a service that most former
Soviet bloc countries are
continuing with their efforts, in
conjunction with the Register, to
set up their own information
exchange. Says the Register's
Garislav Shkolenok: “Environment
is one of those sectors where they
don't have ioo many quarrels
because the problems are
transboundary and they need to
work together.”

Environmental inquiries

account for about one-third of the
approximately 550 requests a year
to the Register for information,
legal queries around a quarter, and
agricultural chemicals about one-
third. A new category, hazardous
waste, was added in 1888,
reflecting a growing public
concern, and about 15 per cent of
requests are now in this category.
Problems vary enormously. A
request from Somaliland (formerly
northern Somalia) sought
information on locust-control
pesticides, crates of which had
been opened and spilied by

“looters. The danger came not from

diract contact with the exposed
chemicals, but also from possible
contamination of water supplies. In
cooperation with the Food and
Agriculture Organization, a team

was sent to advise on
identification, hazards and
precautions.

Manufacturers' names and
data on the human and
environmental impact of
diethylene glycol was sent to an
Argentinean public heaith official
tackling an outbreak of tatal
poisoning from a wrong ingredient
ina heallh tonic.

The Register was also able to
tell UNEP exacutive-director
Mostafa Tolba (now retired from
UNEP) why the estimated 18
billien diapers thrown away every
yearin the US had become a

For turther information on the Register, contact:
International Register of Potentlally Toxic Chemicals

Palais des N:mnne CH-1211 Geneava 1n Switzarand Phona: 41 22 708
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“green” battleground. A dossier
was rapidly assembled, explaining
corporate attempts to win public
support, and profits, by reducing
the volume of waste through the
use 0S5 super-adsorbent materials
and compression, by making
nappies biodegradable, and
producing ones without bleach.

The organisation does not
campaign. It says both that “there
are no safe chemicals” and that
‘chemicals have helped extend life
expectancy, increase food
production and improve our quality
of life.” A brochure says it was
established “to be an essential tool
in optimising use of chemicals for
human well-being and at the same
time to provide a global early
warning system of undesirable
environmental side-effects.” This
sounds perilously close to the fatal
flaw of the International Atomic
Energy Agency, set up to
propagate nuclear power rather
than to act as neutral monitor.

But Huismans says the
Register’'s information does
inciude evaluations provided by
national and independent groups
on hazards and impact of listed
chemicals ‘we draw attention to
the existence of such intormation
to those in charge of protecting
health, and we alse try to assist our
users in making the best use of
data, as wel! as to train them in risk
assessment.”
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CHART

Household Products: Potential Hazards

SOURCES

Adapted from several sources including: Ranger Rick magazine April, 1988
published by the National Wildlife Federation, 1400 Sixteenth Street, N.W.,

Washington, D.C. 20036-2266, USA; Waste: a hidden resource published
by the Tennessee Valley Authority in cooperation with Western Kentucky

SUGGESTIONS FOR USE
Yeachers,
broadcasters, journalists:
source for increasing awareness of health
hazards of household products; and to~

health workers, radio
Information

University (1987). For more information on Safer Alternatives, see Learning- | | encourage the use of safer alternatives.

By-Doing leatlet on Hazardous materials.

Chart is shown on nexi page -
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Household Products: Potential Hazards

Here are some household products that are potentially hazardous. The chart describes their
harmful effects, how to get rid of them and what to use instead:

PRODUCT

HARMFUL EFFECTS

HOW TO DISPOSE CF THEM

THINGS YOU CAN DO

pesticides
including
harbicides,
fungicides,
insecticides

1 (see key below)

* ¢an be absorbed
through the skin and
by breathing

cause headaches,
nausea, fatigue,
tension

Pesticides need to be disposed of by
experts. So check with local health
authority or waste utility . A local toxic
wasle collection day may be organised - or
perhaps, your parentsfteacher can halp
you organise one in cooperation with the
local authority or a local pesticide
distributor. This is the only way to dispose
of pesticides. Hf no information is
available, use product completely, or
share leftovers with neighbours. Never
dilute leftovers and pour onto the ground
Of in water courses.

* Above all keep plants healthy:
insects will attack sick, weak,
injured or poorly-nourished plants

* Handpick offending insects and
destroy them.

* Use socapy water to kill aphids,
mites etc.

* Make a garlic spray or use citronella
to rapel many insects.

* Encourage creatures such as birds
and toads into the fisld or garden to
help to keep the insect population
down.

* Sprinkie wood ash on the ground
around plants to trap and kill
crawling insects.

Paint

1,3, {see key below)

* can irritate your eyes,
skin and lungs

* fumes can cause
headaches, nausea,
respiratory problems

Check with local health authority or waste
utifity . A local toxic waste collection day
may be organised - or parhaps, your
parents/teacher can help you organise
one in cooperation with the local authority.
if no information is available,use it all up or
share leftovers with neighbours. Wrap
empty container in iols of newspaper, put
it in plastic bag and put it out with trash.

* Use latex pairts as this eliminates
the need to use paint thinners which

Paint removers

1,3 (500 key below)

Check with local health authority or waste
utility . A local toxic waste collection day

No substitutes for most solvents.
Use solvents with great care. Never

and other * shortterm: irritate
solvents and damage skin, may be organised - or perhaps, your transfer solvents to unlabelled
(substances eyes, lungs, cause | parentsfeacher can help you organise containers especially food/drink
that dissolve nausea, poisoning one in cooperation with the local authority. | containers.
something * long-term: cause if no information is available,use &t all up or | Instead of paint removaer:
else, 6.g. allergies, nervous share leftovers with neighbours. Wrap * sand off old paint
turpentine, system disorders, empty container in lots of newspaper, put | * never use gasoline as a solvent.
degreasers) Ia'amaga kidneys and | in plastic bag and put out with trash.
ungs
Bleach 1 (see key below} * bleach and its fumes can irnitate eyes, * use baking soda mixed in water to
skin make good claaning solution.
* chiorine bleach mixed with ammonia
: creates a deadly gas
Used oil and Used oil - 1, 3; Check with iocal health authority or waste | No alternatives available. Wear
car batteries car battery - 1, 4 utility to see if there is an organised local gloves and goggles when handling.
{500 key) toxic waste collection day. If there is not,

* Some poisons in
usad oil may he
absorbed through
skin

* battery acid can bum
skin, eyes

perhaps, your parentsfteacher can help
vou grganise ona in cooparation with the
local authority.

Qil : Recycle at a car servicing station.
Never pour oil onto ground or into water
courses

Battery: Return batteries to whare
purchased.

Kay:

1 - Toxic

2 - Reactive
3 - Ignitable
4 - Carrosive
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ACTIVITIES |

What to do with Hazardous Waste

SOURCE SUGGESTIONS FOR USE
OUTREACH Community workers, NGOs: As information for publicity material or for campaigns to reduce hazardous

waste.
Radio broadcasters and newspaper Journalists: As material for short messages on hazardous

waste reduction.

Here are some steps people can take to reduce the amount of hazardous waste they
generate, and to ensure that those wastes are safely stored, handled and disposed of.

* Use alternative products that are non-hazardous or less hazardous.

* if you need to use products that contain hazardous material, use only the amount needed,
and share leftover material with neighbours who need it, too.

* Recycle. For example, car service stations may accept used car batteries to recycle.

* Always carefully use, store, ~NEVER REUSE CONTAINERS OF HAZARDOUS
and get rid of products MATERIALS
containing hazardous
materials to prevent
accidents. Never store
hazardous products in food
containers. Keep products

" containing hazardous

materials in their original
containers, and never
remove labels. This will
prevent people from
accidentally touching or
swallowing the material.
Corroding containers,
however, should be
repackaged and clearly
labelled.

to prevent dangerous misuse.

*  When leftovers remain, never mix household hazardous waste with other household
waste. Incompatible substances may react, ignite or explode. Contaminated household
waste may become unrecyclable.

*  Follow any instructions on labels for use and disposal of the product.
* Do not pour hazardous wastes down latrines, drainage channels or onto the ground.

* Take household hazardous waste to a local collection site, if available.
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PUZZLE |

Odd One Out
SOURCE SUGGESTIONS FOR USE
OUTREACH Teachers: As an exercise to evaluate students’ recognition of hazardous household products.

a puzzle page.

Children's anvironment and health magazine/newspaper supplement editors: Include on

Here are some household products. All except one are hazardous materials. Which is the

odd one out?

SALT

CHLORINE
BLEACH

Answaer: salt

G20,

ACTIVITIES |

Use Safer Alternatives to House and Garden “Toxics”

SOURCES

Stepping Lightly on the Earth: Evaryone's Guide to Toxics in the Home, leaflet
pubiished by Greenpeace, 1436 U Street, NW, Washington, D.C. 20009, USA

A Healthy Environment Starts at Home: A Guide to Safely Dealing with Household
Hazardous Waste produced by the Massachusetts Water Resources Authority, 100
First Ave., Charlestown Navy Yard, Boston, MA 02129, USA

The Consumer's Handbook for Reducing Solid Waste produced by United States
Environmental Protection Agency (August 1992 - EPAS30-K-92-003), 401 M Street,
SW. Washington, D.C. 20460 USA

The Guide to Hazardous Products around the Home produced by Households
Hazardous Waste Project, 901 S. National, Springfiald, MO 65804 USA

School Gardsn Manualby Marny Smith and June Plecan produced by Save the Children
{(1989), 54 Wilton Road, Westport, Connecticut 06880, USA

SUGGESTIONS FOR USE
Teachers: As activities for
students; as information for
students to present in posters,
leaflets for the community.
Community workers, radio
broadcasters: As information
to relay to mothars, farmers etc.
through leaflets, meetings, radio
massages.

Using non-toxic alternatives to household chemicals will result in a safer home and
environment. The safer products are often cheaper, too. Here are some alteratives that you

can try:

CLEANERS AND POLISHES

the fabric first, and then wash the clothes after

applying the treatment.)

For laundry: Heavy soils:
Use soap instead of detergents.
To treat soiled clothes, you can try the following

remedies. (Test the remedy on a small piecs of

ml} of warm water.
Fruit and wine:

Rub with a solution of 2
tablespoons (30 ml) baking soda in 1 cup (250

Immediately pour salt or hot
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water on the stain and soak in milk before
washing.

Grease: Pour boiling water on stains and follow
with dry baking soda.

Blood: Soak in cold water. For a more stubborn
stain, mix cornstarch, talcum powder, or
cornmeal with water and apply the mixture.
Allow to dry and brush away.

Rust: Saturate with sour milk (or lemon juice)
and rub with salt. Place in direct sunlight until
dry, then wash.

Mildew: Pour strong soap and sait on the spots
and place in sunlight. Keep the spots moist, and
repeat as often as necessary.

Scorches: Boil scorched article in 1 cup (250
ml) soap and 2 quarts (litres) milk.

All-purpose cleaners

Mix together vinegar and salt for a good surface
cleaner. OR

Dissolve 4 tablespoons of baking soda in

/4 gallon of warm water. OR

Use baking soda on a damp sponge.

Disinfectant

Soap. Regular cleaning with plain soap and hot
water will kill some bacteria.

Keep dry. Mould, mildew and bacteria cannot
live without dampness.

Borax has long been recognised for its
disinfectant and deodorising properties. Itis a
safer alternative to some disinfectants but it is
toxic. Keep out of reach of children and animals,
and use caution while applying it. Mix 1/ cup of
borax into 1 gallon of hot water and clean with
this solution.

For glass:
Use vinegar and water (1 part vinegar to 4 parts
water), let dry and polish with newspaper.

For furniture polish:

Mix 3 parts olive oil to 1 part vinegar. Apply and
polish with clean soft rag.

OR

Mix 2 parts olive oil and 1 part lemon juice.
Apply and polish with a soft cloth.

(You could try other vegetable or mineral oils
instead of olive oil. Experiment on a small piece
of wood first.)

CONTROLLING HOUSEHOLD PESTS

Fieas

Mix 1 teaspoon of vinegar to V4 gallon of water
(per 40 Ibs of animal weight) in an animal’s
drinking water. This helps to keep the animal
free of fleas and ticks. :

Roaches
Place bay leaves around cracks in the room. OR
Set out a dish of equal parts baking soda and
powdered sugar;
CR equal parts of oatmeal flour
and plaster of paris;
OR chopped bay leaves and
cucumber skins;
CR crushed tobacco and water.
(This last one is poisonous to
humans--use caution when
handling.)

Ants
Pour a line of cream of tartar, red chili powder,
paprika or dried peppermint leaves at point of

entry.
CONTROLLING GARDEN PESTS

Natural pesticides are safer and usually cheaper
than chemical pesticides, and they usually
control the specific pest without harming other
living things. Here are some to try:

1. Crush strong-smelling or strong-tasting
substances, such as garlic, onion, hot
peppers, herbs or spices, and soak in water.
After the water has picked up the aroma or
taste, spray.it onto affected plants. Use a
variety of substances in the solution to
increase the chance of finding the right
combination.

2. Treat insect-infested plants with a very mild
soap and water spray (no bieach or
detergent). Add strong-smelling or strong-
tasting plant material to the soapy water to
make it more effective. This treatment needs
to be repeated after each rainfall.

3. Place smaill amounts of beer in shallow
containers around the garden to attract snails
or slugs.

4. Trap crawling insects in wood ash sprinkled
on the ground around plants. The ash clogs
their pores and they die.
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2. Hand-pick pests. This is time-consuming but
unbeatable. Use gloves and remove all
visible offending pests.

Other methods of controlling garden pests
include:
1. Encourage creatures such as insect-eating

birds and toads into the garden to help keep
insact populations down. Bring toads into the
garden, and keep them there by providing
them with a cool, shady place to live, such as
a small box or a shelter made of twigs and

piants. Toad homes should be in a quiet area

of the garden.

. Make a barrier of heavy paper, metal cans

with both ends removed, or stones and sink 5
cm. (2 inches) into the earth around the base
of a seedling. This prevents cutworms from
getting to the stem. (Cutworms are grubs that
live just under the soil surface and kill

‘seedlings by cutting through their stems.)

ARTICLE |

Mobilising Against Toxic Waste

SCURCE SUGGESTIONS FOR USE
In “how-to-do-it"

The Tribune newsletter 49: Women, Environment and Development part H Community workers:
(February 1993), The Tribune is a Women and Development Quarterly meetings as encouragement for people
newstetter published by the International Women's Tribune Centre, 777 United | | planning a toxic waste campaign,

Nations Plaza, New York, NY 10017, USA. |f reproduced, plaase credit the | | Radio broadcasters, Journalists: In
Imtarmatinnal W a Trikiina Mo nd artists. Laural : hnnglae and 'repcns on how tn activata geop!e on lncal

toxic waste issues.
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Anne S. Walker, and send copies of reproduced matarial to the IWTC,
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simultaneously in the Bangladeshi press. One described a proposed

manufacturing plant which would use imported industrial waste; the other

. revealed that a U.S. ship was attempting to dump 15,000 tons of toxic

incinerator ash into the Bay of Bengal. Dumping toxic waste off the coast of

Bangladesh would destroy the fishing industry in that area, as well as threaten the
health of humans, plants and animals living on the coast.

IN FEBRUARY, 1989, TWO REPORTS APPEARED ALMOST

Reaction was swift. Starting in March of 1989, Naripokkho, a women's activist
group in Bangladesh, mobilised women's organisations, human rights and legal aid
groups, scientists, students and researchers to take action. They formed the
“Foreign Waste Resistance Committee™ to focus public attention and pressure on
the government to stop toxic waste threats. _

Hundreds of women participated in activities. They conducted a nationwide
signature campaign, demonstrated, wrote newspaper articles and held seminars
and press conferences to educate the public about the effects of industrial waste on
public health. These activities cost about 20,000 Bangladeshi taka and many hours

|ﬂ[l“| of volunteer time.

As a result of the campaign, the two toxic waste issues were addressed by October
1989. The proposed industrial waste-based plant was cancelled. The Government of

nnnulnr‘nnh gent its N&‘-’}’ tn meﬂl'" lfﬂ territonal waters, Trnnnr‘ ]‘“: 'H'lo ‘nr‘vnn

Navy, the fleets searched the sea, but they could not confirm if waste had been
dumped.

The most important cutcome of these actions, however, was the increase in public

awareness Gftunc waste thr threats. The group, renamed fhn "Environment Protoastion

Committee”, continues to operate with a8 wider mandate on environmental matters.

. From: "Success Stories”, Global Assembly of Women and the Environment, 1951
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ARTICLE |

Oil Spill!

SOURCES

“Gul oil spill leaves massive environmantal toll” in World Resources 1992-93:
a Guide to the Global Environmant, A report by the World Resources Institute
in collaboration with The United Nations Environment Programme and The
United Nations Devalopment Programme {1992, Oxford University Press, New

York/Oxtord)

"Persian Gulf Update: War on the Environment™ by David J. Fishman,
ScienceWorld April 5, 1991 Vol. 47, No.14 published by Scholastic Inc. , USA)
The map is from ScienceWorld April 5, 1991. Reprinted by permission of the

publisher, Scholastic Inc.

SUGGESTIONS FOR USE
Teachers: As source for class
discussion on oil spills and methods of
clean-up.

Radio broadcasters. Journalists,
NGOs: As a starting point for
programmes/articles/projects that
consider (2) the precautions necessary to
avoid local oil spills or {b) the merits of
making contingency plans for oil spills,

Among the casualties of the Persian Gulif war
was the earth itself. On 19 January, 1991, oil
was deliberately released from Kuwait's Sea
island terminai by iraqi soidiers. Estimates of
how much oil cozed into the Parsian Gulf,
primarily from this site, varied widely. By mid-
1991, the estimate was 950,000 cubic metres.
That was nearly twice the previous record spill at

= %2 ERSSEAS RN e

Ixtoc, a drilling rig blowout in the Guif of Mexlco
In June 1991, Saudi officials reported that the
terminal and sunken tankers were still releasing
about 400 cubic metres each day, but by August,
the leaks were estimated at 75 metric tons daily.

From Kuwait, the massive spill moved
steadily southwards along the coast of Saudi
Arabia. The water was so thick with oil that one
observer said it “heaved like mud.” The slick
forced the Saudis to shut down several giant
desalination plants because they feared the
plants would be polluted by the oil. (The
desalination plants - which turn salt water into
fresh, drinkable water - provide more than S0 per
cent of Saudi Arabia's drinking water.)

As the oil moved southwards, it threatened
important nesting sites for more than 1,000
green sea turtles. It washed over thick seagrass
beds, where most of the Gulf's 7,000
endangered dugongs feed during the winter.
With their main source of food coated with toxic

A . H Th
oil, many of these vegetarians would die. The

population of seagrass shrimp was also
destroyed, thereby collapsing the local shrimp
industry.

The oil affected about 350 miles of Saudi
coastline. It inundated mangrove swamps
where billions of young fish live among the
twisted roots of these ocean-growing trees. Oll

suffocates fish because their gills become
clogged. Ninety per cent of Saudi Arabia's salt
marshes were affected. These wetlands support
millions of resident and migratory birds. Oii
damages birds' feathers and seeps into birds’
eggs, killing the embryos.

The Gulf's coral reefs, created by the
secretions of hnv marine animals caliad nolvns

AP wE s mEr  pAY TeF WRANIWNE WY

and providing food and shelter for a mynad of
fish and other marine creatures, could also face
death. Qil that sinks from the surface can kill the
reef's thin layer of living polyps. It could take
hundreds of years for the corals to grow back.
The clean-up efforts had few successes.
Booms, nets and skimmers were used to protect
the water-intake pipes of the Saudi desalination
piants and refineries. Booms are fioating
barriers that keep the oil from spreading, and
skimmers are machines that scoop up oil. It was

claimed that 300,000 cubic metres of crude oil
was scooped up. This would be the most oil

=k g S LERL 21 Y

recovered from a major spill.

But the bays or inlets were not protected.
20,000 to 30,000 birds were killed and the salt
marshes were matted with oil. In addition,
Kuwait's buming wells emitted large quantities
of soot, some of which fell into gquif waters.

Assessing the long-term damage is difficult.
And the va[ue of clean-up techniques remains
uncertain. Some scientists. for example,
question whather spraying hot water at high
pressure to remove oil {as was done in the clean-
up of the 1989 Exxon Valdez tanker spill, Alaska,
USA) may delay the recovery of an ecosystem.

One clean- -up technique which was
considered in the Gulf was the introduction of

naturally-occurring oil-eating bacteria. These

QLUITREACH 04/ D4
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AT RISK IN THE GULF: WILDLIFE AND DRINKING WATER EVAPORATING OIL

Adapted from ScienceWorld April 5, 1991 by permission of
the publishers, Scholastic Inc., 730 Broadway,
New York NY 10003, USA

PERS AN GULF '

9(1 sl as of
eoruary 1, 1aa)

\\\\ g A vigr iR}
Al vesatinancin pants
£2 Mongoves

L Mg fieks

-‘“‘.& Sea- ya;s beds
an Coral reefs

L, Dolpuns

%_ Buros

Top Tores

0 Dvgengs ‘ f~g
G Shwruwp ,Q;. 4
> Ash Source for ol spills: Applied Science Associams Time Map b;‘ Lertola/Pugliese |

OUTREACH 94/p.25



hungry microbes could feast- on the oil relatively unproven technology. They aiso -
compounds washed up on beaches, turning resisted sprinkling the shoreline with nitrogen-

them into harmless by-products. This technique  based fertilisers, which could help degrade the .
was used in the Exxon Valdez spill, but Saudi  oil but which could also cause algal blooms in
officials rejected its use because it is still a the Gulf.

CLASS/GROUP ACTIVITY

Cleaning Up Oil Spills

SOURCE SUGGESTIONS FOR USE

Adapted from “Qil Spill” in Earthnotes for Educators Gradas K-6, Teachers, Youth leaders: As a classroom/group
{Fall, 1991) produced by the U.S. Environmental Protection activity for students to appreciate the dlfflcultles of
Agency, 401 M Street, S.W. (A-107) Washington, D.C. 20460 | | daaling with an oil spill.

USA. I reproduced, please credit original source.

In the Persian Gulf, containment and recovery were the two main methods used in the clean-up.
Floating booms prevented the spilled oil from reaching desalination plants. Skimmers collected the
spilled oil from the water's surface by suction and other means. ~Other oil spill clean-up methods
include bioremediation, in which microbes help degrade the oil; sorbents, such as straw or
vermiculite, which help absorb the oil; and chemical dispersants, which act like detergents, to break
up the oil. A combination of methods are often used in clean-ups. Unfortunately, there is no method
that can clean up a spill completely.

You can see for yourself which clean-up method works best. (This activity may be conducted by
groups of students, or, to keep materials and equipment to a mlmmum students can assist the class
teacher or group leader.)

What you need:

* com or olive oil; * twine; *  different types of papers

* 6 bowls of water; * an eyedropper; (e.g. brown paper, hewspaper)
*  spoon; * handful of sand; *  liquid detergent.

What to do:

1. Drop a spoonful of oil onto the water in 6 bowls. Each bowl ot water represents a “lake”, and the
oil represents an “oil spill".

In the first “lake”, use a circle of twine to contain the oil.

In the second “lake”, use the eye dropper to recover the oil.

In the third “lake”, remove the oil by sinking, using the sand.

In the fourth “lake”, see how effective the different papers are at removal by adsorption.

Use detergent in “lake” 5 to see how effective it is in dispersing the oil.

Once all the clean-up methods have been observed, discuss the advantages and disadvantages
of each method.

Then, try cleaning up the oil spill in the sixth “lake” using a variety of the methods above, or by
using other objects that you think might work (e.g. rubber bands, cotton, cloth, saw dust, pencil
shavings). Do the methods eliminate the oil from the environment or do some only remove it from
sight?

(Booms keep the oil in one place, but don't remove it from the water; skimmers scoop the oil, but it is
difficult to recover all the oil; materials that sink oil, simply change its location in the water.)

NONAWLD

©
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OUTREACH LEARNING-BY-DOING LEAFLETS

Tha MIITOCEAMAL | ~anemine i 3
The OUTREACH Learning-By-Doing leaflets have been especially designed for

middle and high schoo! teachers in Low Income Countries. it has been recognised that
good learning materials are scarce in many classrooms in the South. Textbooks are not
always available. Those that are available are not always relevant to the most pressing
problems in the Developing World, including health and environmental problems and
sustainable development. The purpose of the Learning-By-Doing leaflets is to help fill
the needs, at least in small part, of middle school and high school teachers in Low
Income Countries by providing inexpensive, classraom-ready materials that will help to

foster a scientific attitude in students. They are meant to supplement and enrich the

science curriculum, not replace it, and they are meant to be used in any way that is
most useful to the classroom teacher. In other words, they can be adapted, adopted or
added to in order to meet iocal needs. They may be used, copyright-free, for any non-
profit purpose in Low Income Countries. The Learning-By-Doing leafiets may be
published in the North, with profits being used for the further development and
publication of learning leafiets on other topics for use in the South.

Fa stering a sclentific attitude

The phllosophy behind the science leaflets is that science teaching should not be
telling students what to think and believe. Rather, science teaching should foster a
scientific attitude - the attitude which appreciates the value of forming ideas based upon
observations and reliably testing information, and being content to say, “| don’t know"
until the evidence is sufficient to answer the question. Science tsaching should allow
students to find out things for themseives through scientific inquiry. The Learning-By-
Doing leaflets, as the name implies, include a variety of hands-on activities designed to
foster a scientific attitude towards solving the most pressing health and environmental
problems facing people all over the world. This scientific attitude can be useful in all
areas and levels of inquiry in the classroom and for problem-solving in every day life as
well.

Adaptable

Each leaflet is self-contained. Teachers can pick and choose the topics that they
would like to0 cover to supplement their science programme and to heip meet the
curricular specifications of their local education ministries. In addition, each of the
leaflets and accompanying teacher materials provide a number of suggestions for
additionai, more in-depth activities, so that the leaflets are adaptable to a wide range of
classroom leveis, from primary to high school.

The leaflets are adaptable in many different climatic and cultural situations, since
their focus is on basic scientific principles and scientific inquiry. A particular technology
may be appropriate in one area, but not in another. Therefore, the focus of the leaflets
is not on providing information about specific technologies, such as how best to plant a
specific crop. Rather, the leaflets provide some basic scientific information and tools of
scientific inquiry whish students can use to closely examine technologies being used in
their own areas and to test and perhaps improve upon these technologies.

OUTREACH 95/p.ii
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Inexpensive

The contents of each Learning-By-Doing leaflet cover two sides of a sheet of paper.
When folded down the middle, it becomes a four-page leaflet. The materials required in
the activities are readily available, even in the most rural areas, and are not costly.

Relevant

When engaged in the tasks outlined in the leaflets, the students are in contact with
their surroundings directly, through the senses, because they deal with concrete things
in the world around them. Moreover, the leaflets cover very practical problems in the
students' own lives, especially those related to health, the environment and sustainable
development. The students learn through their own investigations of real problems,
which is as sound a basis for education as one could desire.

Motivational

Children demonstrate a natural curiosity about the natural world around them. In
their every day lives, children like to watch things grow and develop. They like to
manipulate things and observe what happens. The Learning-By-Doing leaflets take
advantage of the natural curiosity of children by focusing it towards learning how to
solve practical environmental and health problems. Students are allowed to take an
active learning role by actively constructing their own meanings in the classroom. When
allowed to make discoveries on their own, students become excited about the learning
process and are self-motivated to learn more on their own.

Inter-curricular

Teachers the world over complain that there is no time to teach science, since basic
literacy is their main concern. The health and environmental problems that are the
focus of the leaflets can be a suitable “unifying” subject in the classroom, as it has many
links with other subjects. In the course of their investigations, students have many
chances to practise their reading, writing and speaking skills. They are also
encouraged to tap into and build upon the knowledge of their elders, and to bring home
and make practical use of what they have learned in the classroom.

LEARNING-BY-DOING LEAFLETS IN ISSUE 95

In this set of Learning-By-Doing Leaflets, students learn about waste in their
community, particularly municipal solid and hazardous waste. The emphasis in the
leaflets is finding solutions to the waste crisis: students are encouraged to consider
ways to reduce waste; they discover safer alternatives to hazardous materials, thereby
reducing hazardous wastes; they investigate decomposition of waste and how this
process can be speeded up; and they make useful products from waste materials.
Issues relating to the establishment of recycling businesses are explored, tco.

PLEASE NOTE: The Learning-By-Doing leaflets in this pack are intended for secondary school
students under the direct supervision of adults. OUTREACH cannot be held responsible for any
injuries or accldents that may result from conducting the activities without preper supervision,
from not specliically following directions or from Ignoring cautions included in the text. Teachers
and other adult supervisors should read Instructions carefully betore commencing activities.
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TEACHER’S NOTES FOR LEARNING-BY-DOING LEAFLETS
ON WASTE AND RECYCLING

The Learning-By-Doing leaflets in this pack are intended for middle and high school students
under the direct supervision of aduits, OUTREACH cannot be held responsible for any accidents
or injuries that may result from conducting the activities without proper supervision, from not
specifically following directions or from ignoring cautions included in the text.

LEAFLET NO. 81: WHAT A WASTE!

TEACHER’S TIPS

In this leaflet, students will

* define waste, including hazardous waste
and litter;

* gather and analyse survey data on
household waste;

* develop measuring skills;

* develop observation skills;

* recognise the health risks of waste.

Introduction

You can introduce the topic by asking the
question: “Who knows what waste is?7” A
useful definition is “material that has been
discarded because it is worn out or is no longer
needed”. For more specific definitions, see
box below.

There may be divergent opinions as to what
consttutes waste. One person’s rags may be
another person’s recyclable blanket. People in
richer nations may view a worn-out tyre as
waste, but people living in poorer regions may

Some definitions of waste

Solid waste: Any unwanted material, either solid or
semi-solid, that is discarded from households,
industries or communities. This may include trash,
old appliances, cars, ashes, human waste,
construction debris, industrial chemicals and by-
products etc.

Hazardous waste: Waste materials which are
dangerous to living things or the environment
because they have one or more of the following
characteristics:

*  poisonous

*  unstable (explosive) or radioactive

*  corrosive (capable of dissolving flesh or metal)
*  flammable (readily bumable)

Liner: Waste materials which are carelessly
discarded in an inappropriate place.

see its potential as a feeding trough for animals
or as a harness for work animals, and so on.
Also what is thought of as waste may vary over
time. For example, the once waste products of -
the pulp and paper industry are now a source of
fuel and chemical feed for animals. It should
be noted that the term ‘waste’ is not just
associated with solid waste: it may also refer to
unused land or contaminated water.

List all the words students use to define
waste. Then, explain that the focus of this
leaflet is solid waste. While much hazardous
waste is in a solid or semi-solid state, it is not
generally considered part of the solid waste
stream, and so is not within the scope of this
leaflet. While human waste is one form of
solid waste, it will not be covered in this pack.
( For more on human waste see OUTREACH
issues 12 - 14 on Waste and Sanitation and
issue 76 on Appropriate Water Technologies.)

Ask students: What are the names used to
describe solid waste? (e.g. waste, litter,
garbage, rubbish, refuse, etc.)

What kind of waste materials do we throw
away at home, at school? (Write them on the
blackboard.)

Activity 1: A survey of household
waste

This activity should be undertaken by
students at home only if they have all the
necessary equipment and their parents give
permission, If household surveys are not
practical, you could either:

a) bring in waste from your own home for
students to measure and analyse; or

b) carry out this exercise with waste generated
in the school.

Depending upon the age and skills of your
students and upon availability of equipment,
collected waste may be measured by volume
and/or by weight. The leaflet describes how to
compare types of waste by volume. If spring
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scales are available, waste can be sorted by
type, placed in separate bags and weighed.
The weights can be recorded. Invite students
to rank waste materials in order by weight,
from the heaviest to the lightest. Have students
compare weight and volume rankings.

Activity 2: Studying waste in your
neighbourhood

This activity is intended to make students
more aware of the amount of litter that clutters
the environment, especially in urban areas.

It would be helpful for your students to
have already studied the life-cycles and habits
of disease-carriers such as flies and mosquitoes
before starting this project.

This activity may be conducted as a class
activity. The students may produce one large
map of the locality.

For practical purposes, you may split the
class into small groups, each of which should
have paper and a pencil. Then, divide the
survey area into separate study sites, and
assign each one to a particular group of
students. In its survey site, each group should
carry out all the tasks described in the leafler

Before on-site visits, ask your students to
list the sites where they think waste will be
found. This will not only help define the area
to cover, it will also establish how observant
they are. If you want the survey to be followed
by a clean-up project, it may be a good idea to
focus survey work on a specific site.  Help
your students select an area that is safe from
raffic and that they can manage to clean up
easily.

Walk around the neighbourhood with your
students, and if necessary prompt their
observations with questions. (For example,
ask them where they think flies and mosquitoes
might breed.) Supervise their on-site work in
case hazardous materials have been dumped at
the location. Always make sure they wash
their hands thoroughly after the activity.

Once students have gathered all their data
about the sites, they may prepare a report on
their findings. The results may be presented to
the community so that local people become
more aware of how much litter exists in their
community, and the eyesores and health
hazards that are thus created. The students may
prepare an account of the waste survey for the
local newspaper or they may organise a local
exhibition of their findings. -

Activity 3: Tackling Waste
This section offers suggestions to students
for putting their survey results to practical use.

Activity 4: Are you a litter-bug?

This activity helps students realise how
litter-conscious they are. Your students should
adapt this questionnaire to make it more
appropriate to local conditions.

If students have truthfully answered the
questions and discovered that they are litter-
bugs, they should be encouraged to think about
why and how they might change their attitude
and behaviour.

EXPERIMENTAL RESULTS
Activity 1: A survey of household
waste

The resuits of this survey are going to vary
quite dramatically from country to country and
from town to country. An American’s pile of
rubbish would probabiy dwarf that of someone
from, say, Sri Lanka, and the contents of a
town dweller’s pile would likely include more
packaging and convenience items than the
rubbish pile of a person from a remote farming
community. Have students discuss these
variations. Wealth, lifestyles, wasteful use of
resources, durability of products and packaging
are some of the issues that might arise in their
discussions.

ANSWERS TO QUESTIONS

A survey of household waste

Measuring objects by volume is a useful
way to assess the amount of litter the students
collect, especially as litter, if collected, is
usually put into dumps or landfills. Encourage
students to be creative in their suggestions for
measuring volume. A simple way is to place
waste into standard-shaped containers, such as
cardboard boxes, and then multiply the number
of filled containers by the volume of the
containers.

GOING FURTHER

Spread the message about litter

Invite your students to tell local residents
about the consequences of putting garbage on
the streets to rot. Through plays, posters and
litter clean-up campaigns, students can draw
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attention to health risks. Health risks include
skin disorders from handling waste and
diseases spread by flies and mosquitoes that
breed on waste sites.

Students may encourage others to become
involved in clean-ups and in maintaining a litter-
free neighbourhood.

the most wastefleast waste per person?

How many times your weight in rubbish
was thrown out by residents in these cities?
Approximately, how much waste did each
of these cities produce in one year? Which
of the cities mentioned in the chart
produced the most waste? Why is this
figure only approximate?

Tons of Trash 2. Chart 2 shows the type of waste thrown

The world has a growing garbage crisis. away by residents in four major cities of the
All of us contribute to it, but some contribute worid. Make a bar chart or pie diagram of
more than others! Here are two mathematical each city’s waste. Compare the
exercises that may help students become more charts/diagrams of the four cities. What
aware of the global waste problem. makes up the largest part of urban waste in

The chart below shows the amount of New York? In Singapore? In Medellin?
waste generated in selected cities around 1980, In Calcutta? Can you explain these
and the cities’ population at the ime. Complete answers? If you were in charge of waste
Chart 1, disposal in these cities what methods would
a) In the early 1980’s, which city generated you recommend?
CHART 1 Population Waste generated Waste generated

(1980) circa 1980 circa 1980
City (kgs/personiday) {in "000 tonnes)
A B A x B x 365/1,000

New York (USA) 16.573,600C 18
Hamburg (Germany) 1,653,043 (79E) 0.85
Singapore 2,600,000E 0.87
Bandung (Indonesia) 1.462,637C 0.55
Medellin, {Colombia) 1.477,000(79E) 0.54
Calcutta (India) 3.291,655(81C) 0.51

(Population figures for cities not metropolitan areas, E = Official estimate, C = Census, { ) = year if not 1980)
(Source of waste figures: Sandra 1. Cointreau, Environmental Management of Urban Solid Waste in Developing Countries (Washington,

D.C.: World Bank, 1982)

CHART 2: Urban Waste Composition
(percentage by weight)
Material type Cities
Brooklyn, Singapore
New York, USA
Paper 35 43
Glass 9 1
Metais 13 3
Plastics 10 6
Leather and rubber X X
Textiles 4 9
Wood, bones, straw 4 X
Nonfood total 74 63
Vegetative and putrescible - 2 5
Miscellaneous inerts 4 32
Compostable total 26 37

Medellin, Calcurta,
Colombia India
22 3
2 8
1 1
5 1
X X
4 4
X 5
34 22
56 36
10 42
66 78

Sovurce: Sandra J. Cointrean, Environmental Management of Urban Solid Waste in Developing Countries: A Project Guide (The World Bank,

Washington, D.C., 1982) Table 3, p.14

Notes: Figures may not total due to rounding; X = not available
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LEAFLET NO. 82: DANGER! HAZARDOUS MATERIALS
SPREAD THE MESSAGE NOT THE WASTE!

TEACHER’S TIPS

In this leaflet, students will

* learn about the characteristics of hazardous
material and hazardous waste;

* learn to recognise products that contain
hazardous materials;

* explore how design and colours are used as
a symbol language to communicate an idea;

* appreciate that at present there is no safe
disposal method for hazardous waste, and
that reduction of hazardous materials is the
only long-term solution;

* Investigate safer alternatives.

It would be useful if students have studied
acids and bases before starting this leaflet.

Introduction

Before and during work on this topic, have
students cut out articles from newspapers
which relate to hazardous material/waste. Also
have students listen to television and radio
news for reports of incidents or concerns
regarding hazardous materials/wastes. Take a
few minutes each day to share their findings.
Discuss the types of hazardous material/waste
that are reported on (e.g. radioactive,
industrial, agricultural, household waste etc.)
Please note that radioactive and industrial
wastes are not covered by this leaflet.

Encourage students to share stories about
people they know who have been injured by
hazardous materials (e.g. pesticides).

‘What hazardous

Activity 1:

materials?
You may want to bring samples of

hazardous household/farm products into class.

To avoid students handling hazardous

materials, collect 10 to 15 containers of

household materials and take the following
precautions before allowing students to study
them:

*  Make sure the containers are empty, and
tape the lids shut. (Do not wash out the
containers.)

*  Wrap each container in a clear piastic bag
and tie off at the top. This will protect
students from any chemicals that may have

are

dripped down the side of the containers.

* Explain to students before they study the
containers, the potentia! seriousness of the
topic.
ngsehold items that you might bring in to

study and that students might list as hazardous

include the following:

Cleansers:

air freshner, bleach, scouring powder, rug

cleaner, detergent, disinfectant, drain cleaner,

oven cleaner, dry cleaning fluid, furniture
polish, spot remaover.

Work materials:

Paint, paint thinner, furniture stripper,

turpentine, petroleum, kerosene, glue.

Pesticides:

Fungus killer, weed killer, insect killer, wood

preservatives, rat poison, moth balls, chemical

fertilizers.

Automotive products:

motor oil, transmission fluid, brake fluid,

antifreeze, car batteries

Others:

medicine*, shoe care products, cosmetics,

refrigerant, batieries.

* You might need to explain that medicines can

be hazardous if they are misused.

Activity 2: Warning labels

You might want to introduce this exercise
by asking students to name frequently-used
designs that represent ideas. (Students might
think of road and traffic signs, and designs
used to represent countries and holidays.)
Have students develop associations related to
the symbols. Then, show some symbols for
hazardous materials, such as those depicted
below, and discuss what associations students
have with these symbols:
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Students may work in groups to design
labels. Once labels are completed, have the
groups test out the effectiveness of their labels
on other schoolchildren.

Here is another exercise to do related to
labelling:

Be a label detective

Divide the class into small groups, and provide

each group with the following:

* an empty container of a household
hazardous material. Make sure the
container is empty, that the lid is taped shut
(do not wash out the container), and that
the container is wrapped in a clear plastic
bag and tied off the top so that students are
protected from any chemicals that may have
dripped down the side.

* pencil and paper

Have the students answer the following

questions:

What is the name of the product?

What is the product used for?

What are the active ingredients?

Write down all the instructions that explain

how the product should be used.

Write down all the warnings that help

protect people’s health and the

environment.

6. What directions are given about how the
container should be disposed of?

7. 1Is there any other helpful information on
the label?

8. Can you think of any other information that
should be included on the label?

Once the students have done the exercise,
discuss in class what information should be on
a label, and what is unnecessary. (Remind
students when they design labels that the
products might be used by people who cannot
read.)

F- Iy &y

Lh

Activity 3: When do hazardous

materials 'become hazardous
wastes?

Have your students brainstorm a list of the
most common waste products (e.g. paper,
plastic, metal, glass, used batteries, old paint,
pesticide containers etc.) Which of these waste
products do the students think are hazardous?

Have the students find out how hazardous
materials in their homes are disposed of.
Discuss in class the potential dangers of these
disposal methods. (For further informaton on
(a) disposal methods, see OUTREACH issue

no. 92; on (b) hazardous materials, see
QUTREACH issue 94).

Oil leaking from tankers is one hazardous
waste that is often in the news. But much oil
pollution comes from municipal run-off and
industrial waste. At an individual level, used
oil from cars drips onto roads and into the
ground. It gets into water and harms living
things. Try the class experiment, “Cleaning Up
Qil Spills” (OUTREACH issue 94, page 26).

Using safer alternatives

Many students might be unfamiliar with
hazardous commercial products: their
households may be using home-made cleansers
and natural methods for controlling pests.
Discuss the safe methods and materials they
use in their home, and encourage their use.

Activity 4: Making a household
cleanser

Encourage students to use the basic non-
toxic cleansers, but do stress the importance of
handling the materials with care, and of not
mixing compounds. Have students follow the
directions to make an all-purpose cleanser.
Make sure they use gloves or use thick plastic
bags to cover their hands. :

. Have the students test for the presence of a
base (alkali) in the common non-toxic
cleansers. They will find that many cleansers
are basic.

Activity §: Testing safer
household cleansers

Encourage students to predict the outcome
before attempting the experiment. Make sure
experimental conditions are similar for all trials
(i.e. the cleansers are applied in the same way
to the same amount and type of dirt/grease on
the same type of surface).
EXPERIMENTAL RESULTS
Activity 5: Testing safer
household cleansers

Water is likely to be the least effective.
(Try both cold and hot water if possible.)
Vinegar cuts grease, while baking soda softens
water and serves as a good scouring powder.
The cleaning solution containing ammonia cuts
heavy grease and grime.
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ANSWERS TO QUESTIONS

Activity 1: What are hazardous
materials?

(1) chlorine bleach, (3) glue, (4) paint are
hazardous materials. (2) vinegar is not
harmful, though it is not advisable to drink in
any quantity.

Activity 2: Warning labels
A3; B4; C1; D2.

It is important to keep dangerous
substances out of the reach of children who
might tamper with the products and try to eat or
drink the material without realising the dangers.

GOING FURTHER

Safer alternatives for controlling
garden pests

The leaflet focuses upon safer alternatives
to commercial household cleansers, but you
can also investigate safer alternatives to
commercial pesticides for getting rid of garden
pests.

Natural pest controls are cheaper and safer
for health and the environment, and they
usually contro! specific pests without harming
other living things.

Discuss with your class what is meant by
effective protection against garden pests. Your
definition might be the absence of insect
intruders or the absence of damage to plants.

Here is an experiment your students can
try in order to find a safer alternative to
chemical pesticides. In this experiment,
students will try to discourage an insect attack
on a plant by spraying it with strong-smelling
or strong-tasting substances, such as garlic,
onion, hot peppers, herbs or spices. (Insects
often identify their favourite food plant by
smell.) Have the students use a variety of
substances in solutions to increase the chance

For the experiment, students will need:

* strong-smelling or strong-tasting plant

material (e.g. garlic, hot peppers, onions,

herbs or spices etc.);

water,

a container for spraying;

containers for crushed plant material;

a measuring jug;

equipment for crushing plant material (e.g.

a knife for cutting, and a mortar and pestle

or two stones for grinding materials);

*  strainer;

sticks for labelling.

1. Crush the plants separately. Measure out
various combinations of crushed material,
recording the quantities in each mixture on
a chart similar to the one shown below.

2. Mix equal amounts of these combinations
with equal amounts of water, and allow to
soak in separate containers for at least one
day or until the water has picked up the
aroma or taste. It will aid the experiment if
the water is warm or if the mixture is
boiled. Strain to collect the liquid.

3. Spray each solution .onto two or three
affected plants of the same variety. Label
plants that have been sprayed.

4. Observe which combination provides the
best protection. Record the results on a
chart similar to the one below.

5. Repeat the experiment, using the same
combinations of plant materials, but steep
the solid material in less water, and then in
more water. Which combination of plant
material offers the most effective protection
against pests? Observe what happens after
rain has fallen.

Extension: A very mild soap and water spray

(no bleach or detergents) can also be used

successfully on most insect-infested plants.

Try adding some soapy water to the strong-

smelling solutions you have been using to find

out if the soap makcs l:hc solutions more
effective.

* % B X x

*

of hitting the right combination. -
Ingredients in Quantity Name of plant
combinations and of water Sprayed

their quantities

Insect Observations
pest

-\-—\_r-d\“__‘____‘-__/’____"____
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To conduct the experiment, the class may
be divided into smaller groups with each group
testing one of the formulas. Have the students
try out their natural pest controls on plants
growing in the school garden so that the
growing conditions for all the plants tested are
the same. The class can then discuss all the
results to determine the most effective pest
control.

Other natural methods of pest control are
described below. Carry out experiments to test
their effectiveness:

(a) Sprinkle wood ash on the ground near
plants. The ash traps crawling insects by
clogging their pores and the insects die.

(b) Encourage creatures such as insect-eating
birds and toads into the garden to help
insect populations down. Bring toads into
the garden, and keep them there by
providing them with a cool, shady place to
live, such as a small box or a shelter made

of twigs and plants. Toad homes should
be in a quiet area of the garden.

(c) Barriers of heavy paper, metal cans with
both ends removed, or stones sunk 5 cm.
(2 inches) into the earth around the base of
a seedling may prevent cutworms from
getting to the stem. Cutworms are grubs
that live just under the soil surface and can
kill seedlings by cutting through their
stemns.

(d) Small amounts of beer can be placed in -
shallow containers around the garden to
attract snails or slugs.

For more information on pests and pest
controls, see QUTREACH issue nos. 30-31,
and Leamning-By-Doing leaflet no. 21 on insect
pests. Also refer to School garden manual by
Marny Smith and June Plecan (produced by
Save the Children, 54 Wilton Rd. Westport,
Connecticut 06880 USA, 1989)

LEAFLET NO. 83: THAT’S ROT!

TEACHER’S TIPS

In this leaflet, students will

* investigate how different materials
decompose;

* predict and observe changes to
decomposing materials;

* make and test hypotheses regarding the

variables that might speed up
decomposition;

* design a container in which matenals
decompose fast;

* apply their conclusions to assess the
effectiveness of a local rubbish dump for
decomposing materials;

* agsess their local dump in terms of its
environmental and heaith impact;

* be introduced to terms such as
decomposition, biodegradeable, variables,
landfill, leachate.

Decomposition

Decomposition is the process by which
materials break down. Air, water, sunlight and
other agents break down inorganic, or non-
living, materials such as rocks and metals.
Living organisms, such as moulds, bacteria,

fungi and other microbes, break down organic
materials such as food waste, wood, dead
animals -- materials that come directly or
indirectly from other living things. Materials
that are broken down by living organisms are
said to be biodegradable.

Just about anything is degradable and will
eventually break down, given the proper
conditions and enough time. In the chart
below there is a list of materials and the times
they take to break down completely, as long as
they get air and light. (Times will vary
depending upon conditions. For example,
moist, warm conditions are likely to speed up

How long does it last?

Item Time taken to break own completely
aluminium can 350 years
egg shells 6 months
leather shoes 40 years
tn can 100 years
milk carton 5 years
newspaper 6 months
cigarette filter 10 years
wool sock 1 year
some plastics 400 years
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decomposition of organic materals.)
When an organism dies, it is broken down

by a succession of living things. Initially,
ceavanoere euch ag heetles. mioht feed on the

DWil¥ wiliyrluy UMWl D Ve ey Siiip S SWMRE W
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dead organism. Later dccomposers such as
bacteria and fungi, break down the material
further, As these organisms consume the
organic material, they producc waste products
that serve as nutrienis for planis and other
living things. This is a very efficient process
of disposing of waste -- all the materials are
recycled. (Warm, moist and well-aerated
conditions are ideal for most decomposers.
Certain organisms can biodegrade organic
material in the absence of oxygen, but the
process is very slow.)

Activity 1: What rots?

You can start with an open-ended question,
“What do you think makes things rot?’. While
you might €Xpect answers such as “light”, “air”
and “water”, be prepared for ongmal replies,

newsd b ax 11._ P, moa memainal 1dane ta tha

4na o€ Wiuing 1o put these uuguuu iacas o uid
test.

You may find it easier to conduct this --
and subsequent -- experiments as class or
group activities rather than individual
exercises. This way, less equipment is
required, teamwork is emphasised, and safety
rules can be more rigorously supervised. For
example, fewer plastic bags will be needed,
and as those used will need to be safely
disposed of after the experiment, there will be
less waste created. Bags containing materials
that do not change in this experiment may be

used in future experiments. If decomposing
matariale are handlad hu the students thpu

EAliAnAsl ARAES B W LAdRARlALwNd W CrwRwIsRSY

should wear plastic gloves If gloves are not
available, students can wear plastic bags over
their hands, fastened at the wrist with a loose
rubber band.

Have class discussions after each
experiment so that each group has an
opportunity to explain the methods chosen, the
variables that were tested, and the results.
Have students share results for companson,
and then each group can decide for itself how
1o proceed with the next experiment.

Activity 2: Aids to decay

In this experiment, variables are factors that
influence how things rot. The only bag
students may have difficulty preparing is the
one with water: they may find it hard to tie the

bag. Supervision may be required.

Activity 3: Make a ‘rotting pot’

The leaflet suggests that the student create a

single rotting pot. However, it might be best
to divide the class into groups, and encourage

each group to test out different techniques for

including variables that speed decomposition.

A clear piastic soda container is suggested
for the container, as this may be punctured to
allow exposure to air. (If a plastic bottle is not
available, the students could try using a glass
jar. Holes in the lid would allow materials to
be exposed to the air.) The soda top would
have to be cut off so that the waste materials
can be placed inside. Use a sharp blade (e.g. a
razor) to slice almost all the way around near
the top of the bottle. Leave a flap of about 3
cm (1 in.) After filling the pot, it is
recommended that you flip the top back on and
seal with tape. Sealing containers keeps in
moulds, microbes and smells.

Activity 4:
rubbish dump

Much of the rubbish that is collected ends
up in open dumps or in landfilis.

A landfili is a depression in the ground that
is filled by trash. The garbage 1s spread out
and compacted daily, then covered with a layer
of dirt or plastic. Landfills create less of a
health hazard than open dumps, in which
garbage is neither compacted nor covered, but
both have their share of problems. While the
problems of litter, odours and rodents have

long been appreciated, the serious problems of
leachate and methane nroduced at landfills and

A i Al Sitwerfiily PALRASLALAS S 20 &7

dumps have only been recognised
comparatively recently.

Leachate is a solution formed as rainwater
pcrcolatcs through a landfill. The water is
slightly acidified by biochemical processes so
that it readily dissolves or leaches various
substances present in waste. Some of these,
particularly some of the metallic elements, are
toxic and pollute ground water when leachate
flows out of a landfill and into soil. When
dumps and landfills have been built on
wetlands, gravel pits and other areas with
porous rocks, the problem of leaching is
especially acute.

Methane {CHy), a colourless, combustible,
and potentially explosive gas, is produced by

Investigate your local
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bacterial decomposition of the waste. It
permeates the landfill, and frequently seeps

into adjacent land and buildings where fires

and explosions occur. Methane can kill

vegetation by reducing oxygen in the soil.

Another problem of landfills is that many
of the biodegradable materials that were
believed to decompose in a landfill -- don’t.
Garbage scientists, called garbologists, have
uncovered 50-year old carrots, newspapers and
other “biodegradable” items that are stll intact
These items have not decomposed because
oxygen, which bacteria and most decomposers
need, does not penetrate the compacted layers
of a landfill.

In some countries, state-of-the-art landfills

have been carefully designed to eliminate
environmental problems that have plagued

environmental problems that ha
early ones. Siting is restricted to geologically-
suitable areas. To try to prevent leachate and
methane from leaving the landfill, the bottom is
covered with an impermeable liner usually
made of layers of clay and synthetic materials.

When students try this investigation, they
can simply focus on the conditions that
promote speedy decompostition, or they can do
a broader survey which looks into the
environmental health and safety issues related
to waste dumps.

As students are likely to touch waste when
they explore a dump, have them wear gloves
(or plastic bags on their hands secured at the

wrist). Make sure they wash their hands after
any site visit.

EXPERIMENTAL RESULTS

Activity 1: What rots?

Changes the students may observe:
newspaper starts to yellow; leaves start to
brown; moulds grow on food scraps and rust
appears on some metal scraps.

Students are not likely to observe changes
in the following items: notebook paper,

pencil, key, plastic and sock.

Results between groups are likely to differ.
Have the students discuss why there are
differences: were bags exposed to the same
light, the same temperature, the same amount
of water? Through discussion, students
should start thinking about different variables
that might influence how things rot.

Activity 2: Aids to decay

Effects of variables on banana peel are
likely to vary but here’s what students might
find: bananana peel in soil rots best, with
mould developing; peel exposed to light grows
greenish-brown mould in spots, white mould
on shady side; the fleshy part of the peel
swells up and curls in water; peel dries out in
air; in the control bag, peel develops mould on
the fleshy side, and black spot on the other.

Other variables students may think of
testing might include adding salt or vinegar, or
introducing creatures such as worms or ants.

Actvity 3: Make a ‘rotting pot’

Results will vary as students introduce
different variables in a variety of ways. In
general, food and organic farm waste rots
quickly (within a few weeks), but no change is
seen in soda tabs or plastic items. Contents
exposed to air and light are likely to show more
signs of decomposition than those that are not.
Lots of air bubbles may appear when a sealed
pot full of water is shaken. This suggests a
gas is being made.

If students record the temperature of the

contents of their ‘rotting pot’ over time, they
will notice the rotting material gives off heat
Activity 4: Investigate your local
rubbish dump

What data is gleaned depends upon the
skills of the students and the cooperation of
dump owners and workers. Results will vary.

LEAFLET NO. 84: SIFTING SCRAP

TEACHER’ TIPS
In this leaflet, students will

* investigate the properties of certain
materials;

* predict and observe how materials behave;

* A 1 1 i
* develop problem-solving techniques when

separanng different matenals;
*  communicate ideas for a recycling centre.
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Activity 1: Scrap properties

Paper, plastic, glass and metal each has its
own way of being recycled, so each needs to
be separated from the others before recycling.
To be able to do this, students need to
understand that each type of material has its
own physical properties. For example, steel is
magnetic, and glass is heavier than plastic or

1 3 ha
aluminium. Have students consider behaviour

of materials in different circumstances. For
example, does heavy paper behave differently
from less heavy paper? Does paper or
aluminium foil behave differendy if it is first
crushed into a bali? The differences between
the materials will be exploited by the students.

‘In this activity students should be
encouraged to try out their own methods to
discover the different properties of scrap
materials. So while four tests are suggested,
these should be undertaken only after students
have exhausted their other ideas. Working in
groups is helpful: not only does this reduce the
amount of equipment required, it aiso
encourages peer discussion. Try to gather as
much and as varied testing equipment as
possible beforehand so that students are limited
only be their ideas and not by practical
considerations.

When conducting experiments, always
encourage students to predict results before
carrying out the €xercise, and then compare
predictions with actual results.

Activity 2: Sorting the scrap
Encourage the students to use their

nnagmanons to devise a mechanical system for
separating waste materials. The students
should be warned that this exercise might
involve a lot of trial and error on their part.
One way that may help students organise
their thoughts is for them to create a flow chant
to show what materials they start out with,

how each material is separated, and which
materiale are left after each step. After the
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experiments, it may look somethmg like the
flow diagram shown below.

Activity 4: Design a recycling centre

Te cnnf la Lo o oo d n bne ctadants ¢ta hnea

1t mignt o€ a oo idea for students to have
tried Leaming-By-Doing leaflets nos. 26-28 on
inventing before they try activity 4.

Students can try this activity in groups, and
their final efforts can be presented to the school
and community. Invite local entrepreneurs,
and local community leaders to attend.

EXPERIMENTAL RESULTS

Activity 1: Scrap properties

Students will identify various properties
depending upon the tests that they perform on
their materials. In the suggested tests, students

use magnetism, static electricity, density

differences and air movement to separate
materials.

Magnets only attract metallic objects, but
not all metals. Magnets attract metals made of
iron, steel (an iron alloy), cobalt and nickel.
They also attract so-called tin cans because
these are made of steel lightly coated with tin.

How to sort out pieces of plastic straws, a paper ball, pieces of aluminium foil
and steel paper clips
]

I

Adiracted 1o magnet Not attracted to magnet

paper clips aluminium foil, paper ball, plastic straw pieces
Jumped to balloon Did not jump to balloon

aluminium foil, : paper ball, plastic straw pieces

~

Floated Did not float
paper ball

plastic straw pieces
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At a recycling centre, magnets can sort steel
beverage cans from aluminium ones.

Fans can separate lighter (less dense)
objects from heavier (more dense) ones. The
strength of the air movement will determine
which objects can be separated by this means.

Static electricity can be used to separate
aluminium foil from the other materials.

Test (d) is a way of discovering which
objects sink and which float. Of the materials
being tested, plastic straws float, and the paper
and metals sink.

Activity 2: Sorting the scrap

How the students separate the scrap
materials will vary depending upon the
properties of the materials that students decide
to focus upon. One possible way of separating
the materials is to use a magnet to separate

metal paper clips; static electricity to separate
aluminium foil pieces; and water to separate
floating plastic from sinking paper balls.

Activity 3: More challenges
A piece of sticky tape may be used to
collect rubber bands; gentle gusts of air may be

sufficient to separate wood shavings from a

pile of scrap; glass marbles may be separated

by shaking the pile of scrap materials and
altowing the marbles to roll away. While these
methods are sufficient to separate these
particular items, have students think about the
general characteristics of the materials. For
example, one characteristic of glass that may be
exploited is that it shatters into pieces. (Plastic
on the other hand may be easier to crush but it
does not shatter.)

LEAFLET NO. 85: MAKING NEW THINGS FROM OLD:
(1) A PAPER CAPER and
LEAFLET NO. 86: MAKING NEW THINGS FROM OLD:
(2) YESTERDAY’S NEWS, TOMORROW’S SHOES

These two leaflets explor 5
paper from waste paper, and issue no.
and recycled paper.

TEACHER’S TIPS

In these leaflets, students will
*  learn how to make new paper from used

paper,

* investigate factors that affect the quality of
recycled paper;

* design and conduct quality control tests on
waste paper,

* Jearn how to make newspaper sandals;
*

undertake product testing.
Leaflet no. 85 Activity 1:
Looking closer at paper

Have students collect and display all of the
different types of paper that they can find
around the home and school, see box: Types of
Waste Paper. Discuss what the students will
accept as paper, and have the class try to list its
properties. Have the students describe the
various paper samples (e.g. colour, texture
etc.). Have them tear and study the papers’
fibres.

s at how to make new
products made from used

Leaflet no. 85 Activities 2 - 4:

Making puip
You can organise these activities by

dividing the class into small groups, and have

each group make pulp from different raw
materials. A group may be allocated one of the
following tasks:

To make pulp from:

1) old newspaper without anything added,
torn into big/small pieces and soaked for a
short/long time;

2) old newspaper with cornstarch added, torn
into big/small pieces and soaked for a
short/long time;

3) old newspaper with orange peel added,
tom into big/small pieces and soaked for a
short/long time;

4) substitute used exercise paper for
newspaper in 1 - 3 above;

5) cotton rags;

6) wood shavings;

7) leftover crops.
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Types of Waste Paper
Different types of waste paper are listed below,
starting with the most valuable waste paper and going
on to those of less value:

1. Computer printout paper (printing does not reduce
its value)

2. Computer punched cards (sometimes called tab-
cards)

3. Printers’ trimmings - leftovers when a printer has
cut paper products,

4. Office papers - lnvoices, ledgers, letter-papers,
record cards, etc. Those printed on should be
separated from blank papers, and white papers
should be separated from coloured ones. Envelopes
can be mixed with white papers. Carbon papers,
self-duplicating paper, metal file clips, string and
staples should be removed.

5. School and lerter-papers. Letier-paper may be of
good quality, but school exercise book papers are
low in value, although they often contain only a
little ink which increase their value.

6. Pamphlets and magazines (known in the trade as
Pams). The lowest grade of printing papers other
than newsprint. They are ofien coated, have heavy
printing and large amounts of colour.

7. Kraft sacks. Kraft paper is recognised by its
strength and brown colour. It is used for large
sacks, in two or three ply thicknesses, or for
smaller bags and wrapping papers.

8. Corrugated cardboard. This is brown board made of
three layers. The flat top and bottom layers are
called liners and the corrugated (wavy) cenire is the
fluting.

9. Newspaper.

10. Mixed waste paper. This is the lowest value paper,
and may have almost any composition. This is the
material often collected from municipal (town)
refuse by scavengers on rubbish dumps or at
specially built composting or refuse sorting plants.

Source: Jon Vogler, Work from Waste: Recycling Wastes

to Create Employment  (published by Intermediate

Technology Publications and Oxfam (reprinted 1983),

available from IT Publications, 103-105 Southampton

Row, London WC1B 4HH, United Kingdom.)

After the students have made their pulp,
each group should show/describe its pulp to
the class. Encourage students to use their
senses to describe the pulp in terms of colour,
consistency, smell. (Students should not taste
or expose skin to the pulp because of residue
ink dyes and caustic soda.)

Leaflet no. 85 Activity 5:
Making paper

Each group can use the pulp it has made to
make paper. Once all the groups have made
paper, have the class brainstorm ways to
compare the qualities of the different groups’
paper products. For example, each group
could observe and record what happens when a
drop of ink is placed upon its paper. (Refer
back to students’ list of paper qualities in
Activity 1, and read leaflet no. 86 for other
ideas for testing paper.)

Have each group conduct tests on its
recycled paper, and present their findings to the
class. If possible, groups should recommend
uses for their recycled paper.

Leaflet no. 86: New uses for used
paper

The leaflet invites students to think of new
uses for waste paper, to determine the
necessary qualities for the waste paper product,
and then to experiment on a range of papers to
determine which type of waste paper best
meets the design criteria.

To do this, students need access to a
variety of paper types, see box: Sources of
paper. You can also make use of paper that
studgms have made from waste paper (in leaflet
no. 85).

The activities may be partly performed by
the class as a whole (brainstorming new paper
uses and necessary paper qualities) and then
the class may be divided into groups to test
papers to find which has the necessary
properties. Techniques and results may then
be pooled at the conclusion of the project.
Alternatively, the whole exercise might be
carried out in groups.

If you have access to only a limited waste
paper supply, you may divide the class into
groups, and give each group a supply of paper
with a challenge to think of a way to recycle the
paper. Each group would have to investigate
the qualities of its paper supply, and then think
of a new use for it. When students investigate
the qualities of waste paper, they should be
encouraged to play with the paper. -

Leaflet no. 86 Activity 4:

Testing the waste paper product
Encourage the use of words such as
‘model’,prototype’, ‘first stage’ and ‘finished
product’.
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Sources of Waste Paper

Computer offices create the most valuable of all waste
paper.

Printing shops usually sell the trimmings themselves
or else they are collected by merchants.

Newspaper presses almost always sell the edge-
rimmings and reel-ends themselves.

Offices throw out quantities of blank paper as well as
office records, letters, etc. If offices are small or located
away from the city centre, they may not have made
arrangements to sell their waste.

Warehouses and factories receive goods in sacks and
cartons, and often discard these after unpacking.
Quaniities may be large.

Shops receive goods in cartons but supermarkets and
food siores often give or sell these to their customers.
Householders may allow their servants to sell any waste
paper. It may be dirtied by food waste or ashes and not
be in large quantities to make it worthwhile collecting.
However, thousands of people in many countries make
a living by collecting houschold waste paper,
sometimes paying the householder a small sum.
Refuse dumps receive paper that no-one has thought
worth collecting, even though quantities of good quality
waste paper are found on dumps all over the world.
Source: Jon Vogler, Work from Waste: Recycling Wastes
to Create Employment (published by Intermediate
Technology Publications and Oxfam (reprinted 1983),
available from IT Publications, 103-105 Southampton
Row, London WCI1B 4HH, United Kingdom.)

Once students have designed and tested their
product, have them think about the mass
production of the paper goods. The students
will need to determine where to get supplies,
and sort out how production should be
organised (i.e. the order of the processes --
cutting, giuing, eic.) Leaflet no. 85 explores
some of these issues further.

EXPERIMENTAL RESULTS

Leaflet no. 85 Activities 2-4:
Making pulp

The results will vary depending upon the
type of paper used and the process adopted. In
activities 2 and 3, students produce mechanical
pulp and in Activity 4 students make pulp
through both mechanical and chemical means.
A description of mechanical and chemical pulp

is given below and is based upon a description

in Jon Vogler's book, Work from Waste:
Recycling Wastes to Create Employment
(published by Intermediate Technology
Publications and Oxfam (reprinted 1983),
available from IT Publications, 103-105
Southampton Row, London WCI1B 4HH,
United Kingdom.).

“Mechanical pulp is made by pounding or
grinding cellulosic material such as wood. A
characteristic of paper made of mechanical pulp is
that it is very weak and loses its strength altogether
if wetted. Mechanical pulp is ideal for newspapers
because it is highly absorbent and liquids, such as
printing inks, are soaked up and dry very quickly.
Mechanical pulp often contains tiny particles of
wood which have not been reduced to fibre and are
visible to the naked eye. Thus paper made from
mechanical pulp is often described as ‘woody'.

Using chemicals in the pulping process is a
way of pulping cellulose fibres and not have them
weakened by mechanical pulping. Wood or stalks
are mechanically reduced to small chips and then
cooked at high pressure with certain chemicals that
attack the bonds between the fibres and release
them to form pulp. The most common chemicals
used are:

(a) caustic soda and sodivm sulphate which
produce coarse, very strong fibres known as Kraft,
suitable for sacks and boxes to hold heavy weights,
and

(b) various sulphites (such as ammonia and
calcium) which produce fine fibres suitable for
making good quality printing and writing papers.”

There are many variations to pulping
processes, and under supervision, students
should be encouraged to experiment. For
example, if the pulp is made from newsprint or
other paper with print, then the pulp is likely to
be greyish in colour. Adding cornstarch makes
the pulp smoother and more stable.

Leaflet no. 85 Activity 5:
Making paper

Results will vary. Students’ recycled paper
is likely to be much thicker and rougher than
recycled paper made at a paper mill which is

had A £1 1
smoothed and flattened by all kinds of

machines.
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LEAFLET NO. 87: MAKING NEW THINGS FROM OLD
(3) TURNING GREASE AND DIRTY ASHES INTO CLEAN SOAP
and LEAFLET NO. 88: MAKING NEW THINGS FROM OLD
(4) SOAP SUDS

These two leaflets look at soaps made from recycled materials. Leaflet no. 87 explores how
different soaps can be made from leftover fats and the ashes of wood or banana skins. Leaflet no.
88 describes tests that can be conducted on soaps, enabling comparisons to be made between home-
made soaps and ones produced commercially. The soap-making activities are appropriate for older
secondary students, while all other activities may be conducted by primary and secondary students
alike. All soap-making activities should be well supervised by a responsible adult.

In these leaflets, students will

* produce an alkali by leaching;

* make various soaps by a chemical process
called saponification;

* understand such terms ‘solution’,
‘soluble’, ‘solvent’ and‘suspension’;

* learn what is meant by alkali and acid,

* compare cleaning abilities of different
soaps;

* explore the concept of controlling variables.

One way of introducing the topic of soap
might be to ask the class: “Have you ever
wondered why we need soap?” A student’s
answer may well be, “To get clean!” Persist
with your questions, “But why isn’t water
good enough to clean our bodies and our
clothes?” and invite the class to discover why
by trying the simple experiment outlined in
Activity 1 in leaflet no. 88.

It would be useful for students to have
studied alkalis and acids and have an
understanding of hazardous materials prior to
working through these leaflets.

Safety measures

Soap-making is easy, but the ingredients
are hazardous. Young children and animals
should be kept away during the soap-making
process, and older students should be warned
about the dangers of working with the
ingredients.

In all the soap-making experiments,
students should be well-protected from the
ingredients. Lye, for example, is a caustic
substance. Once the chemical reaction,
saponification, has taken place, the material
will not be as caustic. If mishandled, lye can
burn skin and even cause blindness. So eyes
should be protected from lye fumes and
splashes, and rubber gloves should be worn to

protect hands from accidental splashes of lye.
If possible wear a long-sleeved shirt, long
trousers and shoes. Do not wear shorts or be
in bare feet when making soap

In view of the caustic nature of lye and the
necessity of using heat in these experiments, it
is important to supervise the soap-making
process. In fact, the leaflet should be
conducted as a class activity for younger
students. With older students, the preparation
of soap ingredients and the soap-making
processes (Leaflet no. 87 Activity 2 and
Activity 3) could be conducted as a class
experiment, t0o, while the various extension
activities could be divided among several
student groups. Each group would still require
adult supervision, however.

Equipment for soap-making

* A large iron, enamel, hard plastic, stainless
steel or earthenware pot. A large pot is
important to reduce the risk of ingredients
splashing over. Aluminium or tin pots
must not be used because the lye will
corrode these metals.

* A large wooden spoon. Wood is preferable
to metal because the handle will not conduct
heat as rapidly. The spoon should be large,
as a small spoon puts your hands much too
close to the hot mixture.

*  Soap moulds. No special soap moulds are
necessary. Any shallow pan can be used.
Cardboard or wooden boxes can be used.
Match boxes provide miniature soaps.

Saponification

If students have studied acids and bases,
they know that an acid will react with a base to
produce a salt and water. When a fanty acid
reacts with a potassium or sodium base, it
forms a salt which is soap.
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The fats or oils used to produce soaps are
mixtures of fatty acids and glycerine. Lyeis a
strong alkaline solution. Examples of lye are
caustic soda (sodium hydroxide) and caustic
potash (potassium hydroxide). When lye and
fat are combined, a chemical reaction takes
place. This reaction has the technical name of
saponification. What happens is that the lye
separates the fat into two components,
glycerine and the fatty acids. The potassmm or
sodium in the lye then combines with the fatty
acids to form potassium or sodium salts of
these fatty acids. These salts are what you
want. They are the soap. The reactions that

take place can be expressed as follows:

Fat — Glycerine + fatty acids
Fatty acids + Lye — Potassium or sodium salts of
fatry acids (soap)

The base called caustic potash (KOH) is
obtained from wood, plantain (e.g. banana)
peel or cocoa pods. A characteristic of
potassium soap is that it has a soft consistency.
Potassium soaps are mild and good for the
skin, but they are too soft for most uses of

solid, or hard, soap. To make hard soap, it is
necessary to rf-nlar‘p the pmaecmm hace with a

sodium base. The most common is sodium
hydroxide or caustic soda (NaQOH). Both
caustic soda and caustic potash are corrosive
and hygroscopic (absorbing moisture from the
atmosphere).

To sum up, soap-making is nothing more
than a process of converting insoluble fats into
water-soluble detergents. Lye is used because
it accomplishes this.

There are two methods for making soap:
the cold process and the boiling process. Both
methods can produce soft soap and hard soap.
Soft soaps have saponified when they are thick

and creamv with a slightlv slimv texture They

SR Sl il SRS SAipe= g Jaddas s wiaa e

do not harden and are rcady for use at this
stage. Uncooked hard soaps are ready to be
poured into moulds when the emulsion has
thickened to the cons1stency of honey Boﬂed
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thick and slides off the spoon.

Leaflet no. 87 Activity 1:
Preparing the Ingredients

(a) Water.
The quality of water used is important.

Ratnwater is relatively pure, and therefore ideal
for soap-making. Water that contains a lot of
calcium and magnesium is called hard water.
This water should not be used for soap-
making, because when these minerals are
present in the lye solution, they form calcium
and magnesium salts of the fatty acids instead
of potassium or sodium salts. Potassium or
sodium salts (or soap) are soluble and so form
good suds. But calcium and magnesium soaps
are insoluble, and therefore do not form suds.

This can be expressed thus:

magnesium salts of fatty
acids (no soap)

Hard water is formed when rainwater
percolates ﬂ"uuugu ground that contains
calcium or magnesium minerals. The water
leaches out these minerals. To find out if
spring or well water is hard, you can conduct a
hardness test on your water. A very simple
test is: does soap lather easily when washing?
A more rigorous test is described below.

Hard water test

Make a solution of pure soap in 120 ml ( !/; cup)
of wood {methyl) alcohol. Add the soap a little at a
time until the solution is as strong as possible without
thickening when stored at room temperature from day to
day. Select two small identical capped containers. Fill
one haif-fuli with rain water. Fil the other haii-fuii
with water 10 be tested. The amounts must be equal.
Using an eye-dropper or straw, add the soap solution,
one drop at a time, to the rain water bottle. After each
addition, shake vigorously to produce suds. Continue
10 add seap solution until enough suds are formed to
cover the surface of the water for one minute when the
bottle is laid on its side. Record the number of drops
used.

Add the same amount of drnne of soap solution to
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the bottle of water being tested. If it produces the same
suds, the water is soft. If sufficient suds do not form,
add more soap solution until suds are produced, identical
to the rainwater test. The amount of extra soap
sotuiion used represents the amount of soap wasied each
time the water is used for washing. For instance, if
twice as much soap solution is required 10 produce
equivalent suds, it means that for all the soap you add
10 water to wash clothes, half the amount is used to
soften the water and half the amount is used to wash the
clothes.
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(b) Fats

To produce clean, white odourless soap,
the fats must be fresh. Cooled, hardened
tallow can be stored: it will stay sweet at cool
temperatures for several weeks. Do not store
where it can absorb strong odours such as
onion.

Fat may contain unpleasant odours which
can taint the finished soap. Potatoes cooked in
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the grease will absorb most of the smells. This
should be done before “washing” the fat.
Tallow which is rancid or smells a little off can
be sweetened by heating it with a lemon or
vinegar solution. 30 mi (2 tablespoons) of
lemon or vinegar dissolved in 120 ml (1/2 cup)
of water and boiled with 240 mi (1 cup) of fat
will improve its character for soap-making.
Make sure all specks of blood and meat
have been removed before cleaning the fat. A
strainer, cheesecloth or any coarse cloth can be
used to strain the fat.  Each 450 gm (1 1b) of
trimmed beef fat yields at least 240 ml (1 cup)

of strained renderad tallow. Pork fat mav vield
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up to twice as much. Tallow cools to a hard
consistency somewhere between the spongy
softness of lard (pork fat) and the brittle
hardness of mutton fat.

(c) Lye

Directions are given for preparing lye from
wood ash, When water is added to wood ash,
it leaches out the alkali, especially potassium
hydroxide. (You could explain to students that
leaching also occurs when rain percolates
through soil and washes valuable minerals
down through the soil.) Wood ashes can be
used again to make lye, but the lye will not be
as strong the second time. Compare lye-waters
by testing the pH value.

Have older students try to produce lye from
the ashes of other plant leftovers, such as
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burn banana skins until they form a black ash.

Crush this black ash into a powder, and heat it
as strongly as possible so that the ash begins to
glow. Continue heating until the ash turns
white. Use this white ash instead of wood
ashes to make the lye solution.

Commercial lye comprises sodium
hydroxide, otherwise known as caustic soda.
It is generally made by the action of lime on a
boiling solution of sodium carbonate. The
resulting flaked lye is both convenient and
efficient with the added advantage of producing
consistently good results. Be sure to purchase
only dry flaked lye. Commercial lye flakes

cenzzms bum srenndacl vxo *ra v
must be treated with extreme caution. A flake

of lye mixed with perspiration can sear the
skin. In solution they cause acute, painful
burns.

Leaflet no. 87 Activity 2:
Making hard soap by the cold process
Cold process soap-making requires
accurate measurement. The class will make
only a small amount of soap in this activity, but
it is important to master the process and
become familiar with the ingredients before
going on to making larger quantities of soap.
The chart below provides a simple guide to

measurements for larger quantities (the fats

BRMLADMIVIIIWIILG AWE Addl LW a L S A Rl W AF LT LV 424

should be melted first then measured).

Do not rush the cooling process of the lye-
water and the fats. When mixing lye into the
fats, do it little by little and slowly, stirring all
the ime. Bring all the lye into contact with the
fat so that no free alkali or fat remains.

If the stirring seems to be taking a long
time, the ingredients were probably too warm
when added together. Set the pot in cold water
and continue to stir. The outside edges may
then cool faster than the inside mixture,
causing a crust to form. If this happens,
remove from the cold water and stir vigorously
to disperse the lye.

Ingredients for making soap

fats lye waler

240 mi (1 cup) 28.3 gm (2 tbap.) 120 ml (/2 cup)
480 ml (2 cups) 85 gm (/4 cup + 2 Thep.) 180 ml (344 cup)
1.2 litres (S cops) 142 gm {1/ cup + 2 Thap.) 480 ml (2 cups)
2.4 litres (10 cups) 284 gm (1 1/q cups) 900 ml {33/4 cups)

The following proportions should be remembered when
adding or changing the ingredients:

fine vegetable oils: 209 of total fats; filler: 10-20% of
total volume
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If the soap is poured into the moulds too
soon, the soap may separate into a hard bottom
and a greasy upper layer. Pour too late, and
there are likely to be air pockets in the mouid.
When pouring, do so siowly and evenly.

Rinse all pieces of equipment as soon as
you have finished with them. Wash well in
warrm soapy water.

It may take an hour or so for the soap to be
cut into bars. Use a sharp knife or a thin piece
of wire held stretched in the hands. The
process of saponification is not complete until
the soap is fully set. Weather and the location

~nf th v 4
of the moulds may affect the time it takes to

harden. Also soaps containing vegetable oils
are likely to take longer to set. Peel off
cardboard moulds. Curing should take at least
three weeks.

Use the chart Soap Defects: Causes and
Remedies to determine the cause of defects to
soaps, and then try to correct mistakes in the
preparation of a second batch of soap.

To reclaim a soap, pour the soap with its
liquid into a pot along with half of its volume
of water. Melt and bring to the boil,
simmering until it forms stringy ropes from the
spoon. If it does not, add more water, as it can

eacily be hoiled awav. Pour into moulds t
. mouigs

easily be boiled away. Pour into to

set.

Leaflet no. 87 Activity 2: Extension
Activities
Divide older students into groups and have

each group make batches of soap with different
ingredients (that is, one group uses different
lyes; another group uses different types of
water; another group experiments with
different types of fats and oils; a fourth group
mixes different fillers with the liquid soap
mixture; and the final group makes a batch of
soap with emollients). Make sure each group
records how it produces the soap, their
observations and their product. The soaps
should be marked, and then available for
testing in the activities outlined in Leaflet no.
88.

You can buy household lye (caustic soda)

from a hardware or grocery store as sodium
hydroxide pellets or flakes. Have students
collect water samples from springs, wells and
streams if possible.

You couid have students think of other
ingredients to add to the soap. Limit additions
to the following substances: aloe vera, baking
soda, lemon juice, buttermilk (in liquid or
powder form), coconut oil (makes lots of suds)
or comstarch (can leave a thin film on skin that
might attract bacteria). Make sure no
poisonous ingredients are added to the soap.

Poisons can be absorbed through the skin.
These inoredientc should be added after the

These ingredients should be added after tt
soap has saponified, while it is still cooling.
Fragrances could also be added: these should
be the last ingredients, and added just before
the liquid soap is poured into moulds.

Soap Defects: Causes and Remedies

Symptom Cause(s) Prevention/Remedies
Greasy layer on top of Liquid soap poured too soon; lye poorly | Stir more thoroughly; do not pour untii thick
hard soap distributed; incomplete saponification. | and creamy; measure accurately.

Greasy layer on top of hguid

Inaccurate measurements; inaccurate
soap lemperatures; rancid, salty fal.

Clean fat properly; follow directions carefully.

Soft, greasy soap

Incomplete saponification; 1oo litlle
lye; hard water used, taking up some lye.

“Soften water before use; measure accurately.

Sueaky soap

Too little stirring; uneven emulsion.

Pour lye slowly into the fat; sur well; measure
temperatures more accurately,

Very hard, britile soap

Too much lye: fat too hard (mutton).

Measure lye accurately; add vegetable oil.

Cracks 1n soap

Too much lye; too much siirring; too
thick when poured; too fast in setting.

Reduce lye; pour when creamy thick; set at
room temperature away from strong heat.

White residue on hard soap Too much lye; hard water.

Use rain water; measure accurately.

“Fatty-smelling” soap

Free fat which turns rancid; odorous fats. | Stir well; accurate proporuons, render fat at

low heat; use fresh fat; wash fats before making
soap.

(From: The Art of Soap Making: A Complete Introduction io the hisiory and craft of fine soapmaking by Merlyn Mohr

published by Camden House Publishing, 1979)
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Leaflet no. 87 Activity 3:
Making soft soap by the hot method

This recipe is provided so that students
have an opportunity to produce soap on a large
scale for use by their community. The recipe
describes how soap was made before
commercial dry flaked lye became available.

A large batch of soft soap can be made
outside in a ten-gallon cast iron pot. Melt
down 12 pounds of clean rendered beef tallow
over a fire, and gradually add four five-gallons
of lye-water.

Use the chart Soap Defects: Causes ana'

Dowmeondise an tha mens o Tana sl an
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defects in the soap and ways to remedy the
situation.

Leaflet no. 87 Activity 3: Extension
Activity

Common salt (sodium chloride) is used for
‘graining’ the soap out from a mixture of
glycerine, water and impurities. Several
handfuls of sodium chloride should be added
to boiling soap.

Comparing soaps
Have students use their senses to compare
the soaps the class has made. What do each of
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the soaps look like? Feel like? Smell like?
Can the students explain some of these
differences?

Leaflet no. 88 explores other ways to
compare home-made soaps and commercial
soaps. Gather together all the home-made
soaps produced in activities in Leaflet no. 87.
These are to be tested by the students in
activities in leaflet no. 88. While younger
students should not carry out the soap-making
activities, they are quite capable of testing the
SOaps.

Leaflet no. 88 Activity 2:

Which soap mixes oil and water best?
This activity is about emulsification, a

process by which liquids, which do not usually

mix, become mixed. This occurs when an

armnleifirahnan aogant 1c addad Im thic raca
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soap and water is acting as the emulsifying
agent. Have the students find out if the amount
of soap solution added changes the effect. Ask
them: *“Do the mixtures look the same after
they have been shaken as they did before they
were shaken? An hour later?”

Leaflet no. 88 Activity 3: Which soap
is the best at attacking grime?

Point out to the students that every attempt
has been made in this experiment to control
variables so that all soaps undergo the same
tests. Have the students identify the variables
being controlled, (e.g. the amount of soap and
water being used, the smoothing of the
banana/dirt so that there is the same amount of
grime that needs to be removed).

Leaflet no. 88 Activity 4:
Measuring suds

T thic antuvity cmidante hava fuin tecting
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soap for suds-making ability while developing
mathematical skills of measurement, calculating
volume and data recording.

Your students can also compare suds by
putting the same amount of each soap sampie
in separate jars with equal amounts of water.
have them secure lids on the jars and then
shake each jar vigorously. The students
should observe and describe what happens.
Does it make a difference how much soap is
used in each case? What happens to the suds
when the sudsing mixture is allowed to stand
for 10 minutes? An hour?

EXPERIMENTAL RESULTS

Leaflet no. 87 Activity 2:
Makmg hard soap by the cold _process

As the lye is stirred into the fat, the mixture
will become cloudy, then somewhat grainy.
As it becomes ready for pouring, the mixture
will thicken like a creamy honey. It is difficuit
to achieve complete saponification using this
method. There is often a small amount of free
fat which may become rancid, producing foul-
smelling brown spots on the soap. If, on the
other hand, there is free lye, then the soap
produced is a harsh soap.

The soap should appear smooth and white

- with an even texture. But sometimes things go

wrong. The lye becomes separated from the
mixture. Perhaps, the ingredients have not

hasn maacired rarafully ar thae luvse and water
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solution is too hot or too cold. Or maybe the
fat/lye mixture has been stirred too vigorously,
or not thoroughly enough. Any defects in the
soap will be evident from its appearance.
Make copies of the chart Soap Defects: Causes
and Remedies for students to identify defects
and discover what remedies should be taken to
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put matters right.

Leaflet no. 87 Activity 3: Extension
Activity

The salt has a stronger affinity for water
than has soap. Therefore, the salt takes the
water from the mixture, and causes the soap to
separate and rise on the surface of the liquid in

g enrdv orannlated state, Ctudante unill can a
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red-brown liquid sink to the bottom of the pot.
The liquid contains glycerine, salt and other
impurities. Skim off the soap. As it cools the
soap should form a cake.

Home-made soap versus commercial
soap

Home-made soap is likely to last longer
than a commercial one because of the glycerine
that it contains. When an oil is saponified,
glycerine is a by-product of the reaction.
Glycerine is often removed from commercial
soaps. Except when home-made soap is

“salted out”. home-made spap retains
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glycerine. A clear, syrupy, very viscous
liquid, glycerine has a strong affinity for
water. As a result, home-made soap generally
contains a much higher percentage of water and
18 considerably less dense than commercial
soap.

The high proportion of water in
home-made soap may lead to shrinking and
sweating as it sets. This does not happen with
commercial soaps. Because commercial soaps
contain little moisture, when they are put in
water, they absorb it rapidly. This produces a

film around the bar and a quick and copious
lather. A large amount of soap is washed

away.

Home-made soap does not lather as easily
because it already contains a great deal of
water. It does not soften as quxckly on contact
Wll.ﬂ walier. l ne (lCl'le (.,Uﬁ-lﬁ'_lef(:la.l Dafs ieﬁ(l io
crack and break when well-used, whereas the
home-made bars maintain their shape down to
a fine sliver. Thus, less home-made soap is

wasted.

Leaflet no. 88 Activity 2:

Which soap mixes oil and water best?
This experiment follows up on Activity 1

by actually showing the ability of soap to make

oil and water mix. Results will ;r-ax_';r depending
upon the soaps being tested. As a general rule,
the oil and water separate again after two or

three minutes but they do mix much better with
the soap than without it.

Leaflet no. 88 Activity 3: Which soap
is the best at attacking grime?

Results will vary depending upon the soaps
your students are testing.

The benefits of making soap will vary
depending upon local conditions. For
example, in remote places where commercial
soap is not readily availabie and where there is
a plentiful supply of animal fat, wood ash and
soft water, then it might be advantageous to
make soap, especially as a communal activity.
However, in towns where soap is inexpensive
or in places where fuelwood is scarce, then
home-made soap production would not be
recommended.

GOING FU E
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Experimenting with soap

There are many more experiments that can
be tried with soap. Have students think of
questions about soap, and then try experiments
to see if their questions can be answered.
Some questions are listed below. Encourage
students to try to investigate the answers. Also
encourage them to ask their own questions and
to experiment in their own way. Make sure
they are not discouraged if their questions are
not answered or if their experiments fail. Be
sure that they try again, perhaps asking new

qnpchnnc or trvino differant aynarimeante to
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answer the same questions. Whatever they do,

have the students observe all their experiments

carefully, and keep notes on what they do and
what happens.

*  On solubility: Does the temperature of the
water in which soap is placed affect the rate
at which soap’dissolves? Does stirring
have the same effect? What effect does
adding vinegar have upon the rate at which
soap dissolves? What other factors
influence the rate at which soap dissolves?

* On lubrication: Do hands rubbed together
pass over each other easier when they are
dry or when they have soap and water on

them? Is-a—dvryga; of soap a better
lubricant than a wet bar of soap? Can a

soap solution be used to lubricate a bicycle?



*  Ondensity: What happens to a bar of soap
that has been melted and beaten with a fork
asitcools? Is there any difference between
melted-beaten soap and a bar of the same
kind of soap when they are placed in
water? Does the weight of a bar of soap
change after it has been melted, beaten and
cooled?

*  Onbases: When leaves of red cabbage are
soaked in alcohol, the colour of the
cabbage can be seen in the alcohol. What
happens when chips of soap are dropped
into the cabbage-coloured alcohol? What
happens when vinegar is added to the red-
cabbage water?

* On viscosity: Is there any difference
between the motion of a small rock that is
falling through a bottle full of liquid soap
and the same rock falling through a bottle
of equal size but full of water?

RESOURCES

Publications used as references for these notes
on soap-making include the following:

Third World Science unit, Seap, produced by
Third World Science Project, School of
Education, College of North Wales, 1982;
Phyllis Hobson Making home-made soaps and
candles (Garden Way Publishing, Vermont
1974); Merilyn Mohr, The contemporary art of
soap making (Camden House Publishing,
1979); Mary Lynne Bowman and Herbert L.
Coon Recycling: Activities for the classroom
(ERIC Clearinghouse for Science,
Mathematics, and Environmental Education,
1978); A. Harris Stone and Bertram M. Seigel
The Chemistry of Soap (Prentice-Hall Inc,
1968) )

LEAFLET NO. 89: MAKING NEW THINGS FROM OLD
(5) MAKING A LIVING FROM PAPER BAGS

TEACHER’S TIPS

In this leaflet, students will

*  Jook for ways to conserve natural resources
and make a living by recycling materials;

* understand some of the pressures of trying
to survive in an economy where there is
massive unemployment and no social
security;

* develop some business skills;

* develop mathematical skills.

You can introduce the project by asking the
following questions:
a) How can you make money?
b) How many of you actually do so?
c) If you were allowed to work full time,
what sort of work would you be able to

do? What sort of work would you not be

able to do? Why?
d) How many hours a day/days a week would
you think it reasonable to work?
¢) How much of your earned income
do/would you keep for yourself and how
much do/would you give to your family?
Then ask students to think of ways of
making a living by recycling materials. They
may suggest making and selling products that
they have designed in Learning-By-Doing

leaflet nos. 85/86 and 87/88. Or they may talk
about recycling businesses that are already
operating in their community.

Explain to the students that they are going
to see if they can make a living from a
recycling business. They may be interested in

a recycling business that has not been tried in

the community before. Alternatively, they may
opt to investigate an existing business, and
assess its profitability. This last alternative
offers opportunities for students to develop
survey techniques by interviewing local
entrepreneurs to find out about the pitfalls and
rewards of setting up a business.

The example of a recycling business cited
in the leaflet is paper bag manufacturing in
Calcutta, India. This example is drawn from
information in The Paper Bag Game a
simulation game about poverty issues in
Calcutta, published by Christian Aid. For
further information, write to: Christian Aid,
P.O. Box 100, London SE1 7RT, United
Kingdom.

Have the students try the exercises in the
leafiet that are related to paper bag
manufacturing, and then use what they learn to
explore a recycling business that they are
interested in. The processes outlined in this
leaflet for paper bag manufacturing can be
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applied to other businesses that the students
decide to explore. In the exercise, the
students will find out about the availability of
scrap and other raw materials; assess demand
for their product(s); and work out if the
business offers a potential livelihood.

Activity 1: How to make a paper bag
Have the students work in groups. You
could prepare sample bags beforehand so that
each group has one to copy. You may also
find it helpful to prepare a demonstration set
showing each step in the process. For sources
of used paper for recycling, see page 31.
Once the class has tried the paper bag
activities in the leaflet, have the students
explore other recycling business(es).
Whatever business(es) the students decide to
explore, it is important to give them time to
experiment with the making of the product. If
they work in groups, the groups can look into
ways of making different products, or each
group can try different ways of making the
same product. In the case of the former, the
students should remain in the same groups
throughout the project; in the case of the latter,
groups can pool their results from this activity.

Activity 2: Market research

Different products demand different
markets. If groups are making different
goods, it might be a good idea to have the class
brainstorm together to identify local markets
for each product.

Activity 3: Which bag is the one to
make?

Students should design their own strength
tests, so try to have a range of equipment
available for students to use for testing. The

testing required for other products depends
upon what the products are to be used for.

Activity 4: Meeting demand

Make sure there is an ample supply of
scrap paper available for this exercise. A
member from each group can serve on a quality
control panel of ‘experts’ to check for
substandard bags (or other products).

Observe how each of the groups organises
itself when the students make bags (or other
products). Some groups will operate a
production line with each member specialising
in one task; in other groups, individuals will
make their own bags from start to finish. At
the end of this activity, have a class discussion
on the merits of each approach.

The leaflet stipulates 40 hours of work a
week, but students might discuss the merits of
this work week, and then set their own hours
per week.

Activity 5: Material source

It would be a good idea for you to check
out local supplies of recyclable materials before
students finalise their plans for going into
production (as in Activity 1).

Activity 6: Can you make enough for
you and your family to live on?

Have the class as a whole draw up a list of
iterns that might need to be purchased in order
to survive in your community. The list might
include rent, food, clothes, cooking fuel,
transport and so on. The cost of the items can
be researched by individual students. Write
up the price list on the board or on a large sheet
of paper. Put it where all can see. It may look
something like the price list below. This
shows costs in Calcutta (1989).

Price List in Calcutta
Food: Medicines: Sundries:
I kilo of vegetables R6.00 doctor’s fee R20.00 daily newspaper R1.50
1 kilo of rice: R2.00 50 antibiotic tablets  R60.00 retum rail ticket
6 oranges: R5.00 bottle cough mixture R10.00 (Delhi- Calcutta) R250.00
6 bananas: R3.00 Orther goods: bus ticket in Calcutta  R1.00
1 litre of milk: R7.00 rent for a bustee Clothes:
1 dozen eggs R6.00 home (a month): R150.00 trousers R100.00
1 kilo of ghee (butter) 1 litre of paraffin: R4.00 shirt R60.00
for cooking) R60.00 blanket R40.00 cheap sari R50.00
cup of tea RO.50 primus stove R75.00 cheap sandals R20.00
saucepan R30.00
1 kilo soap R10.00
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Have students discuss in class what might
be the daily/weekly expenditures for (a) an
individual and (b) a family of five living in
their community.. Then, have each student use
the class price list to draw up his/her own
expenditure list for his/her family, taking into
account different lifestyles and household

sizes.
Farh ctudnnf can use the data collected in
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Activity 4 to work out the hours he/she would
have to work in order to earn enough money to
meet the family’s living requirements. Ask the
students if they think they could have produced

GENERAL RESQURCES

more bags if they had worked in a different
way?

Students may consider other sources of
household revenue when they work out the
contribution that the paper bag business {(or
other recycling business) must make towards
covering household expenditures.

When estimating the income derived from a
recycling business, all business related
expenditures, such as workers’ pay, the cost of
materials, equipment and so on, should be
deducted first to reveal the net profit

WonderScience magazine was used as a source of reference for leaflet nos. 84 and 88. The
magazine is published monthly from October to May, and is a joint effort of the American
Chemical Society, 1155 Sixteenth Street, N.W., Washington, D.C. 20036 USA and the American
Institute of Physics, 1 Physics Ellipse, College Park, MD 20740, USA. Each issue includes fun
physical science activities for children and adults to do together, and has an accompanying letter to
the teacher explaining science activities. Back issues include such topics as plant science,
insulation, earthquakes, playground physics and water. For subscription information, write to

WonderScience at the ACS address.

SuperScience Blue was used as a source of reference for leaflet nos. 83 and 84. The magazine is
published eight times a year (monthly in September and October, bimonthly in
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2931 East McCarty Street, Jefferson City, MO 65102-3710,USA. SuperScience Blue is for
students in Grades 4 to 6 (ages 9 to 12 years). Each issue explores a science theme such as
Wetlands in Danger, Preservation, Vision, Growth, Volcanoes and Climate. While the magazine
is aimed at an American readership, many of the activities have universal application. A Teacher’s
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Edition is also available. For subscription information, write to SuperScience Blue at the above
address. Also available is SuperScience Red magazine for children in Grades 1-3 (ages 6 - 9

years).
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