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PREFACE

The need for improved management of hazardous
waste everywhere is clear. Such management re-
quires not only technical resources and regula-
tions, but also skilled personnel. The lack of suffi-
cient personnel is unfortunately delaying the im-
plementation of proper management regimes, and
to make things worse, there are few facilities to
teach the necessary skills. This lack is particularly
obvious in developing countries, although even in
the industrialised world there is a serious shortage
of trained personnel.

This manual is intended to assist with the further
training of decision-makers who have already—or
are likely to have soon—direct responsibility for
the management of hazardous waste. The manual
is theresult of collaboration between UNEP’s Indus-
try and Environment Programme Activity Centre
(IE/PAC) and ISWA’s Working Group on Hazardous
Wastes (WGHW). A particular emphasis of this col-
laborative programme is on information exchange
and training.

The idea for the manual came from the training
workshops run by IE/PAC during the 1980s. The
Environmental Education and Training Unit of
UNEP supported the conceptand contributed to the
preparation of the manual.

Support from ISWA came through the technical
expertise of the WGHW, particularly the orientations
provided by expert meetings in Honolulu (1989)
and Barcelona (1990).

Themanual simulates the problemsand options for
solutions that are faced by many national adminis-
trators. It is directly applicable to the implementa-
tion of national and international initiatives in haz-
ardous waste management, as for example the
Basel Convention.

The present manual can be used in a number of
ways; for example— '

0 professional trainers and educators will find a
proposed training programme and technical
material that can be used in its entirety, or
adapted to short courses on specific subjects .

¢ environmental and waste control administra-
tionscanbuild in-house training sessionsaround
the simulation exercises in the manual

{0 national administrations will find advice on
waste situation reports, and where to locate
relevant information in their countries

0 individuals can obtain a more detailed appre-
ciation of how hazardous waste management is
carried out at the national level

0 technical personnel will find guidance on waste
management procedures such as assessments
and surveys, reduction measures, disposal op-
tions, administration and so on

0 consultants will particularly find the waste sur-
vey exercises and annex useful in their work
with national authorities

0 all users will find in the manual importantback-

ground information, tabular data, and key in-
formation on management options.

Nevertheless, the manual is not perfect, nor is it
static. It will adaptas the hazardous waste situation
changes, and in response to changes in the needs of
its readers. Further material on specific technical
subjects, and on industry-specific themes, may be
added later.

UNEP hopes that this manual will assist all those
concerned with improving the management of haz-
ardous waste worldwide, and welcomes sugges-
tions for improvements and updates to themanual,
as well asactive participation in its various training
activities.
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INTRODUCTION

Hazardous waste managementis undoubtedly one
of the important environmental issues of our time.
Despite the universal agreement that industrial
production without waste is our long-term goal,
the present situation will see an ongoing need for
the proper management of our industrial and other
residues for some time to come. The public de-
mands, justifiably, a closer control and better treat-
ment of these residues, and yet our management
arrangements and legal controls continue to lag far
behind the need. Among the regular calls for more
and better technologies, we tend to forget that
technologies must be adapted to local needs, legis-
lation must be framed to address real problems,
and practical arrangements must be made for trans-
port, handling and storage.

The need for trained personnel is great in all coun-
tries, but never more so than in developing coun-
tries that only now are beginning to recognise some
of the implications of industrial development.

More and more often international meetings unite
in the call for more training, more assistance, and
more information. There are few international fo-
rumsable torespond. In theirlimited way, agencies
such as UNEP, WHO and the World Bank try to
provide such a service. Professional societies such
as ISWA work through their members and journals
to transfer information and expertise.

The resource limits of all these contributors are
plain to see. They cannot bring the skills and infor-
mation to all people. “Train the Trainers” has been
one of the responses to the resource problem. '

This manual aims to do just that—to provide a
package of information that canbe used by anyone,
anywhere in the world, to continue the important
and urgent task of training local staff in the princi-
plesand practice of hazardous waste management.
The manual can be used in may ways, and it com-
plements the more detailed technical information
already in print.

ABOUT THIS MANUAL

The best way of learning is by doing. This
manual allows the user to explore the com-
plex aspects of hazardous waste manage-
ment by working on practical exercises.

The exercises are based on a case study specifically
developed for the manual. The case study is in the
form of a country report such as might be prepared
for any country around the world.

The manual deals with a national situation. It does
not deal extensively with in-plant waste manage-
ment in industry. This is intended to be covered in

subsequent companion volumes addressed at the
industry sector. |

The entire set of exercises forms a simulation exer-
cise to solve the hazardous waste problems of a
fictitious country, UDANAX.

The problems are, in fact, drawn from the collective
experiences in several regions of the world.

Of course, other problems not listed in the manual
can also be encountered in many places.




HAZARDOUS WASTE: POLICIES AND STRATEGIES

The manual as first compiled was a series
of practical exercises for the training work-
shops organised by UNEP-IE/PAC.

Formal lectures presented the factual information
needed for the casework tasks, country reports
explored the particular circumstances in develop-
ing countries, and field visits demonstrated the
practical aspects of what had, up to then, been
theoretical. The origin in group exercises in work-
shops explains the structure of the manual.

The deliberate ambiguity in some exercises—and
inbackground data—allows considerable freedom
of discussion. Italso requires careful guidance from
expert session leaders.

Accordingly, some parts of this manual will not be
appropriate for individual study. Nevertheless, the
individual will find many parts of the manual
rewarding and challenging.

As presently structured, the manual serves

best as a resource book for the professional

trainer. Exercises can be selected, adapted
and grouped into a package for either short or long
courses on hazardous waste management.

In its entirety, the manual would suit a curriculum
extending over several semesters.

Many exercises require particular techni-

cal information as input. Some of this is

given in the tables and figures of the
manual itself. In a few cases, the references will
need to be consulted.

As far as possible, the manual has been designed to
stand by itself, although previous technical train-
ing is of course necessary to understand the behav-
iour of wastes, the functioning of treatment plants,
and so on.

There are no ‘right’ answers to the exercises. The
purpose of the manual is to provide insight into the
methodology and constraints of hazardous waste
management, not to turn out a numerical answer
according to predetermined rules.

Accordingly, it serves best as a component in a
more comprehensive training curriculum. This is
the way it is being used by UNEP itself.

The present version of the manual has

been compiled fromdiverseinputs. Proper

waste management is still a subjective art,
requiring experience, insight, and adaptability.

Although the technical content has been reviewed
by hazardous waste experts, the manual is far from
perfect—additional material could be added, the
validity of the exercises will sometimes be dis-
puted, the layout could be improved.

No doubt some errors and ambiguities remain in
the text. Rather than spend more time on a lengthy
review process, we have decided to publish it as it
is, with an apology in advance for any difficulties
the user may find.

Any comments, corrections and suggestions which
are received by IE/PAC may find their way into
future revised versions.
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ABouT UNEP-IE/PAC

UNEP’s Industry and Environment Programme
Activity Centre (IE/PAC)* in Paris was established
in 1975 to bring industry, governments and non-
governmentorganisations together to work towards
environmentally sound forms of industrial devel-
opment. To this end, IE/PAC seeks to—

0 define and encourage the incorporation of
environmental criteria in industrial devel-
opment

0 formulate and facilitate the implementa-
tion of principles and proceduresto protect
the environment

0 promote the use of safe, low- and non-
waste technologies (that is, cleaner pro-
duction)

0 stimulate the exchange of information on
environmentally sound forms of industrial
development.

One of the priority work areas for IE/PAC is the
Cleaner Production Programme. Cleaner produc-
tion is a broad concept that considers and mini-
mises environmental impact from all parts of the
product cycle, from conception and design of the
product, through to final residue management.
Under this programme, IE/PAC has developed ac-
tivities on information exchange and training in
hazardous waste management, including the or-
ganisation of training workshops in all regions of
the world. Technical information is produced in
support of these workshops.

In pursuing these activities, IE/PAC works closely
with other UNEP divisions, and with other interna-
tional organisations.

* Prior to 1992, [8/PAC was called the Industry and Environment Office (I£0)

Asout UNEP/EETU

UNEP’s Environment Education and Training Unit
(EETU) is concerned withall aspects of environmen-
tal education. EETU promotes the incorporation of
environmental subjectsinto education programmes

around the world, as well as fostering more special-
ised environmental training for professionals.

EETU has played a key role in the preparation of this
manual.

ABOUT ISWA

The International Solid Waste and Public Cleans-
ing Association (IsWA) is a worldwide association
of professionals concerned with the proper man-
agement and disposal of all kinds of waste.

Within 1sWA, the Working Group on Hazardous
Waste (WGHW) is concerned with promoting the

rational management of hazardous waste. This is
carried out through the preparation of special pub-
lications and holding of conferences and seminars.
The Working Group has established a Developing
Country Programme, which works closely with
UNEP IE/PAC on matters of training, documenta-
tion, and information exchange.
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SETTING THE SCENE

This manual deals with the problems of a fictitious
country—UDANAX.

The situation in Udanax is as follows ...

Consciousness of hazardous waste and pollution
has been growing steadily in the country. How-
ever, there is still relatively little reliable documen-
tation, and opinion isdivided over how serious the
issues really are.

There have been some attempts by authorities to
control pollution, but they have not been systematic,
and results have not been satisfactory in all instances.

There has recently been pressure fromagricultural
and fishing interests for the government to take
further action on pollution control, so as to reduce
the damage to their resources.

At the same time, it has come to light that a foreign
waste disposal company has been negotiating with
a local entrepreneur to set up a solvent recycling
and incineration plant, and import 50,000 tonnes
peryear of industrial waste. The government is not
in favour of this scheme, which is—however—not
illegal under current laws.

International affairs have further underscored the
need for action. The Prime Minister will soon chair
a meeting of regional heads of state. The Basel
Convention, and more generally hazardous waste
control, will be an agenda item at this meeting.

For both local and international reasons, the Prime
Minister of Udanax has therefore—through the
National Environmental Bureau—asked for a re-
port on hazardous waste, and an indication of the
useful options for action.

The Bureau has convened a Task Force to help it
investigate and recommend on the issue. The Task

Force is headed by the Deputy Director of the
Environmental Bureau. Other members are drawn
from relevant ministries of health, industry, trans-
port, resources and energy.

The Task Force is approaching its work in a series
of stages—

0 assessment of the hazardous waste situation

0 technology options for hazardous waste
reduction, treatment and disposal

0 legislation and administration options

0 building up a hazardous waste manage-
ment strategy

0 measures that would be needed to imple-
ment the Basel Convention

0 other issues as decided by the Task Force
itself.

Inorder to be better able to consider the situationin
Udanax, the Task Force commissioned the Na-
tional Research Institute to prepare a country re-
port of important background information.

The Task Force will ultimately prepare its final
report as it sees fit; however, all the above points
must be incorporated.

The relationship of hazardous waste management
initiatives with other existing government pro-
grammes and legislation has to be considered, too.

The Task Force will also prepare a two-page brief-
ing note for the Prime Minister to present to his
cabinet.

This workshop will simulate some of the work of
the Task Force.

6
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on Hazardous Waste. The conclusions of this semi-
nar are described in one of the references listed in
Part L.

HAZARDOUS WASTE AND THE BASEL CONVENTION

A major recent event in the area of hazardous waste
is thecoming into forcein 1992 of the Basel Convention
on the Transboundary Movements of Hazardous Waste
and their Control. This Convention seeks to improve
the national management of hazardous waste as well
as any transboundary movement that may occur. By
outlining a training programme for national authori-
ties, this manual can assist in the implementation of
the Convention by signatory countries.

In fact, the implementation of the Basel Convention
will be facilitated and monitored by the Secretariat
of the Convention, located in Geneva, Switzerland.
During 1990 and 1991 the Interim Secretariat had
already contributed significantly to the prepara-
tion of this manual, and to several of the UNEP

workshops based on it. Further development of
training initiatives and technical guidance on haz-
ardous waste management will be undertakenasa
matter of course by the Secretariat in its role as
defined by the Convention.

For further information about the Basel Conven-
tion and the activities of the Secretariat, please
write to—

Secretariat of the Basel Convention .
Palais des Nations

1211 Geneva 10

Switzerland
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A NOTE ON HAZARDOUS
WASTE CLASSIFICATIONS

A variety of differentnational and interna-
tional classifications and rating systems
are in use around the world. These may be
based on the origins of wastes, their sus-
ceptibility to treatment, their chemical com-
position, or on other factors.

Each system has its particular application,
but none is perfect for all uses. Accord-
ingly, it may be necessary to work with
different classification systems from time
to timein order to solve different problems.
This will also be the case in the manual.

One central system that will come into
increasing use is that used in the BASEL
CONVENTION (see further on in the manual).
When appropriate, this system should be
used in preference toother systems of more
local origin.

A means of cross-referencing local sys-
tems to the Basel classification then needs
to be developed.

A cross-reference to the classification sys-
tem used for hazardous materials (i.e. in-
dustrial chemicals) is also often useful.

Many of these systems arebased on the UN
Transport of Dangerous Goods Code.

Note, however, that a waste classification
which is based only on such a hazardous
materials system is good for improving
safety, but is of limited use for other man-

agement aspects.

This is because such systems do not pay
regard to waste origin, nor the fact that wastes
are usually complex mixtures of unspecified

composition rather than pure substances.

A cross-reference to the UN Code, where
possible, is useful for improving handling
and transport safety, and storage aspects.

3
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CATEGORIES OF WASTE TO BE
CONTROLLED UNDER THE

BASEL CONVENTION

Waste Streams

Yl

Y2

Y3

Y4

Y5

Y6

Y10

14

Clinical wastes from medical care in hospi-

tals, medical centres and clinics.

Wastes from the production and prepara-
tion of pharmaceutical products.

Waste pharmaceuticals, drugsand medicines.

Wastes from the production, formulationand
use of biocides and phytopharmaceuticals.

Wastes from the manufacture, formulation
and use of wood preserving chemicals.

Wastes from the production, formulation
and use of organic solvents.

Wastes from heat treatment and tempering
operations containing cyanides.

Waste mineral oils unfit for their original
intended use.

Wasteoils/ water, hydrocarbons/water mix-
tures, emulsions.

Waste substances and articles containing or
contaminated with polychlorinated biphenyls
(pcBs)and/ or polychlorinated terphenyls (PCTs)
and/or polybrominated biphenyls (PBBs).

Y11

Y12

Y13

Yi4

Y15

Y16

Y17

Y18

Waste tarry residues arising from refining,
distillation and any pyrolytic treatment.

Wastes from production, formulation and
use ofinks, dyes, pigments, paints, lacquers,
varnish.

Wastes from production, formulation and use
of resins, latex, plasticizers, glues/adhesives.

Waste chemical substances arising from re-
search and development or teaching activi-
tieswhichare notidentified and/or are new
and whose effects on man and /or the envi-

ronment are not known.

Wastes of an explosive nature not subject to
other legislation.

Wastes from production, formulation and
use of photographic chemicals and process-
ing materials.

Wastes resulting from surface treatment of
metals and plastics.

Residues arising from industrial waste dis-
posal operations.
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Waste having as constituents—

Y19

Y20

Y21

Y22

Y24

Y26

Y27

Y28

Y29

Y30

Y31

Y32

Y33

Metal carbonyls.

Beryllium; beryllium compounds.
Hexavalent chromium compounds.
Copper compounds.

Zinc compounds.

Arsenic; arsenic compounds.
Selenium; selenium compounds.
Cadmium; cadmium compounds.
Antimony; antimony compounds.
Tellurium; tellurium compounds.
Mercury; mercury compounds.
Thallium; thallium compounds.
Lead; lead compounds.

Inorganic fluorine compounds excluding
calcium fluoride.

Inorganic cyanides.

Y34

Y35

Y36

Y37

Y38

Y39

Y40

Y41

Y42

Y43

Y44

Y45

Acidic solutions or acids in solid form.
Basic solutions or bases in solid form.
Asbestos (dust and fibre).

Organic phosphorous compounds.
Organic cyanides.

Phenols; phenol compounds including
chlorophenols.

Ethers.
Halogenated organic solvents.

Organicsolvents excluding halogenated sol-
vents.

Any congenor of polychlorinated dibenzo-
furan.

Any congenor of polychlorinated dibenzo-
p-dioxin.

Organohalogen compoundsother thansub-
stances referred to in this Annex (e.g. Y39,
Y41, Y42, Y43, Y44).

15
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MAIN INDUSTRIAL SECTORS OF THE
INTERNATIONAL STANDARD INDUSTRIAL
CLASSIFICATION (ISIC) SYSTEM

DIVISION | INDUSTRIAL SECTOR
31 Food
32 Textiles, Wearing Apparel and Leather
33 Wood and Wood Products
34 Paper and Paper Products
35 .u Chemical, Petrochemical, Coal, Rubber and Plastic Products
36 | Non-Metallic Mineral Products
37 Basic Metal Industry
38 Fabrication of Machinery and Equipment
39 ] Other Manufacturing Industry

Note that the full ISIC system subdivides industry sectors according to a four-digit classification. The above
two-digit division shows only the major groups.

16
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REPORT FORMAT:
HAZARDOUS WASTE COUNTRY REPORT

The report format below is used to obtain a first description of the national situation concerning hazardous
waste. It includes the relevant factors that influence waste generation, its impact on the environment, and the
options for control.

1 NATIONAL PROFILE: geographical, resources, economic base, administration and
government, technical services, environment.

2 INDUSTRY PROFILE: sectors, location, output, employment.

3 ENVIRONMENTAL PROBLEMS BEING EXPERIENCED DUE TO HAZARDOUS WASTE DUMP-
ING OR DISPOSAL: for example, pollution adverse health impact, unsafe landfilling,
illegal dumping, unsafe transport, unsatisfactory storage, soil contamination, etc.

4 MAIN TYPES AND QUANTITIES OF IMPORTANT HAZARDOUS WASTES IN THE COUNTRY,
including both industrial and other sources of waste.

5 EXTENT OF CURRENT TREATMENT, RECYCLING OR DISPOSAL FACILITIES: for example,
oil recovery plants, solvents recovery, incineration, storage sites, treatment
plants, land disposal, export operations, and any similar installations.

6 EXTENT OF INFRASTRUCTURES AND SERVICES ALREADY AVAILABLE: for example,
specialised chemical transport, emergency clean-up service, waste exchange
service, experienced consultants, training institutes, laboratories, professional
associations, research groups and so on.

7 CURRENT SYSTEM OF POLICIES, LAWS AND REGULATIONS TO REDUCE AND CONTROL
POLLUTION, SOLID WASTE DISPOSAL, AND HAZARDOUS CHEMICALS: for example,
water standards, sewer standards, landfill restrictions, waste transport, pesti-
cides and chemicals controls, facility permits, EIA, etc.

8 WHICH ORGANISATIONS HAVE RESPONSIBILITY FOR: pollution, solid waste, hazardous
wastes, toxic chemicals, industry permits, export/import of wastes and chemical
pesticides, environmental monitoring, industrial training, clean technologies.

17
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REFERENCES AND INFORMATION SOURCES
ON HAZARDOUS WASTE

A number of important references are published by UN agencies—

1

Safe Disposal of Hazardous Wastes: the special
needs and problems of developing countries

3 vols, World Bank /WHO/UNEP, 1989.
Treatment and Disposal Methods for Waste
Chemicals
UNEP/IRPTC, 1985.

Wastes and their Treatment: informationsources

and bibliography
UNEP/INFOTERRA, 1986.

Management of Hazardous Waste: WHO re-

gional publications
European Series, N° 14, 1983.
Rapid Assessment of Sources of Air, Water and
Land Pollution
WHO, Offset Publication N°62, WHO, 1982.
The Basel Convention on the Control of Trans-

boundary Movements of Hazardous Wastes
and their Disposal

UNEP, 1989.

7

10

11

12

The Cairo Guidelines and Principles for the
Environmentally Sound Management of
Hazardous Wastes

UNEP, 1987.

Encyclopaedia of Occupational Health and
Safety (3™ Edition)
2 vols, ILO, 199...

Legal File
UNEP/IRPTC.

Guidelines for Establishing Policies and Strat-
egies for Hazardous Waste Management

ASEAN/UNEP/CDG, 1986.

“Industry and Environment”
Special editions on—
Hazardous Waste Management,
March 1988.
Waste Minimization, March 1989.
Many UNEP/IEO technical guides include

recommendations on waste minimiza-
tion and management.

Many references are also available from the technical literature. Additionally, government authorities
frequently publish their findings and recommendations for wider readership. Some particularly useful
references are—

101

102

103

18

International Perspectives on Hazardous Waste
Management

W.S. Forrester and John H. Skinner
[Eds], Academic Press, 1987,

Adapting Hazardous Waste Management to
the Needs of Developing Countries

A special edition of Waste Management
and Research, vol 8, N° 2, March 1990.

Management of Hazardous Waste: treatment/
storage/disposal facilities
John R. Cahman, Technomic, 1986.

104

105

106

Hazardous Waste Management

G.W. Danson & B.W. Mercer, Wiley
Interscience, 1986.

Audit and Reduction Manual for Industrial
Emissions and Wastes

UNEP-IEO and UNIDO, 1991.
Waste Minimization Opportunities Assessment
Manual
Us EPA, 1988.
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NATIONAL PROFILE

GEOGRAPHICAL ADMINISTRATION

AREA 700000 km?; 11 000 km of coastline GOVERNMENT

TERRAIN undulating to flat Constitutional Monarchy with a Prime Minister
CLIMATE temperate to hot and parliament; four provinces with Governors

POPULATION  20million, six cities with a popula-

tion above 200 000

8% of the population belongs to poor
minority groups.

RESOURCES AND
URBAN SERVICES

MINERALS

AND ENERGY moderate
minerals;
substantial, oil,
gas, coal

AGRICULTURAL LAND moderate

WATER SUPPLY limited surface and

groundwater
TRANSPORT  good network
SEWERAGE one town 50% sewered, primary

treatment only.

ECONOMICS AND INDUSTRY
See Table 2 for details

Energy resource based, heavy industry, some
light manufacturing, and service industries are
represented. Extensive trade and commerce with
foreign countries.

Agriculture is extensive, with many export crops
based on irrigated production of fruit, vegetables
and livestock. Fisheries are an important export
industry. Most fishermen belong to the largest of
the ethnic minority groups.

and parliaments;65 local governmentauthorities.

ADMINISTRATION

National ministries of development, industry,
health, resources and energy, trans-
port, navigation, agriculture.
Provincial ministries of planning,
land, factories, roads. Local de-
partments of sanitation, water
supply.

TECHNICAL SERVICES

Researchers in the three universities
are interested in marine pollution, and in

climate change. Engineering departments occa-
sionally help industries with production problems.
Several engineering consultants have offices in the
country. They have been mostly involved in plant
design and operation.

There is a local Chamber of Commerce, but it is
dominated by finance interests. The chemical
and petroleum sector has its own trade associa-
tion (UCPA).

ESTIMATE OF
ENVIRONMENTAL SENSITIVITY

Background data which could be useful to see
how sensitive the ecology of Udanax is to chemi-
cal pollution is shown in Table 1.
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TABLE 1 ENVIRONMENTAL SENSITIVITY:
UDANAX

COASTLINE 1100 km
CORAL REEFS 1000 km?
ESTUARIES 250 000 ha
BATHING BEACHES 130 km ‘
AGRICULTURAL LAND 200 000 km?

% TRRIGATED 10% i.e. 2 000 km?
GROUNDWATER QUALITY Mostly good, but some aquifers are

beginning to deteriorate
SURFACE WATER QUALITY Some waters close to heavy industry
are already polluted

MARINE WATER QUALITY Polluted near harbours; otherwise OK
INDUSTRY ADJACENT TO—

URBAN AREAS Yes; light and heavy industry

AGRICULTURAL LAND Yes; some heavy industry

COASTLINE, WETLANDS Yes; refineries, heavy industry
TRANSPORT THROUGH URBAN AREAS Yes .
IMPORTANT NATIONAL SPECIES OF—

LAND ANIMALS No

MIGRATORY BIRDS Yes

FISH AND OTHER MARINE SPECIES Yes; including some rare species

SOURCE: Department of Biology, National University of Udanax
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INDUSTRY PROFILE

The majority of manufacturing activity is concentrated in the three main towns—two of
them on the coast. Mining and petroleum activity, including refining, is primarily in the dry
interior of the country. Agriculture is mostly near the coastal strip, and along the mainriver

valleys where irrigation water is available.

Industry output and employment is shown in TABLE 2. Data were supplied by the Ministry
of Industry and the Ministry of Employment.

TABLE 2 ECONOMIC AND INDUSTRY DETAILS

[A] Employment by Sector

% OF LABOUR FORCE
Agriculture 46
Industry 17 [€] Main Origins of Gross Domestic
Services 7 Product (in million Pesos)
Total 100
Agriculture 12,923
Indus 15,974
[8] Structure of Employment Hy dr;’;rbons sl
% OF TOTAL Building & Public Works 20,198
Agriculture & Fishing 406 zransport. ' 6,0
Petrolum, Mining SIMUIICALORS 556
SRy 13 Trade 18,976
Manufacturing 10.3 Services 5936
Construction 29 Other Branches 10,816
Commerce 11.2 GDP 143,703
TransP(?ﬂ o8 1987 Exchange Rate:
Electricity, Gas, Water 03 4 Udanax pesos equivalent to 1 $Us
Government, Community,
Social & Personal Services 30.0
Total 100.0
23
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[o]

24

Structure of
Manufacturing Industry

Paper & Paper Products 10

TOTAL AVERAGE
EMPLOYMENT
("000)
\ Food & Beverages 80
|l Textiles & Clothing 110
[ Leather Products 6

Printing & Publishing 50

Industrial Chemicals
& Plastics

30
Petroleum Refining 8
Cement 2
Aluminium 2
Iron & Steel 12
Non-Ferrous Metal 1
Fabricated Metal Products 20

Electrical Machinery
& Apparatus 4

Transport Equipment 20
Miscellaneous Products 6

Total 361

[€]

[F]

Industrial Output

The following industries are found in Udanax.
Production output figures are not always available.

Petroleum Production

& Refining n.a.
Nitrogenous Fertiliser

(Urea) 500 t/day
Phosphate Fertiliser 300 t/day P,0;
Aluminium Smelter 50000 t/yr
Plastics Production PE n.a.
Styrene Plant na.
PVC Plant 100000 t/yr
Sulphuric Acid Plant 500 t/day
Iron and Steel Plant 1300000 t/yr
Chlorine Plant n.a.
Battery Production Plant uses

4000 t/y of acid

Textile Production 26m m.

(three plants) of material
Leather Production

(eight companies) 3m hides/yr
Pulp & Paper

(two plants) 95000 t/yr
Printing n.a.

Mineral Production ("000 tonnes)

Iron Ore 2,750.0
Lime Phosphates 1,124.0
Zinc 7.6
Lead 39
Copper 0.7
Salt 171.0
Mercury (tonnes) 1,034.0
Silver (fonnes) 2.0
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ENVIRONMENTAL INFORMATION

Current Information available about Environment and Hazardous Waste in Udanax

Only a preliminary appraisal of environmental damage and of safety problems from

hazardous waste has been carried out. Few waste streams are properly quantified.

Results of Preliminary Investigations
on Waste-Related Problems

In 1987, the Environmental Bureau recorded the
following events from interviews with personnel
in several ministries—

0 Many factories discharge industrial
wastewaters to drains or watercourses, and
dump residues at the municipal landfill,
but volume and composition is not known.
No measurement is required by law.

0 Explosion of drums at a landfill injured a
driver and burnt two vehicles in 1983.

0 Fish kills in rivers due to toxic discharge
were known in 1982, 1984, 1986, 1987. Re-
cording is not systematic, but in general
marine fish catches are declining.

¢ The owner of 200 tonnes of chemical waste
located inan abandoned warehouse in the
harbour area cannot be traced.

0 Oil from ships off the coast periodically
fouls the beach.

0 A chemical warehouse fire left large quan-
tities of contaminated debris for disposal.
These were dumped in the local landfill
near the beach (July 1985).

0 Wasteoilisoften dumped on unused ground
outside towns. Waste oil from small local

fishing boatsisaccumulating on the wharves.
The fate of waste oil from the vehicle repair
centres in the dity is not known.

The National Power Company wished to
replace PCB capacitors, but decided
against this as no local disposal facilities
exist (mid-1986).

Swimming pool chemicals dumped at the
local landfill caused a serious fire, releas-
ing clouds of chlorine gas. 23 persons were
hospitalised.

Three chemical companies—affiliates of
overseas TNCs—have been stockpiling chlo-
rinated hydrocarbons, cyanide salts and
arsenic wastes, as there are no local dis-
posalfacilities. Total volume so faris 850m?.

Agriculturalinspectors reportsurplus pes-
ticides being stored under unsatisfactory
conditions. Onereport referred to thedeath
of sixteen farm animals due to contami-
nated water supply; one warehouse has
twelve tonnes of off-specification DDT.

The Ministry of Education has asked for
advice about the disposal of 20m® of sur-
plus laboratory chemicals collected from
schools and research laboratories.
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Results of Environmental
Monitoring Programmes

In Udanax, no environmental monitoring is carried
out specifically for hazardous chemicals, wastes or
toxic pollutants.

There are few laboratories able to analyse trace
chemicals in water or food. Theseare, inany case, in
research institutes, and are busy on research work.

The Health Ministry monitors bacteria levels in
domestic water supplies.

The Agriculture Ministry monitors some pesticide
levels in food and fish sent for export.

Scavenger communities belonging to an ethnic mi-
nority make a living by recovering materials from
the local garbage dumps. They are known from
health surveys to be frequent carriers of communi-
cable disease, and suffer more illness generally, but
they have resisted attempts to remove them from
the sites which are their only means of livelihood.

The dumpsites are know to receive industrial and
medical waste.

Media Coverage and Local Action

0 A leading national newspaper has reported in-
cidents of waste dumping and damage to the
health of workers handling industrial wastes.
Local newspapers sometimes report on fires at
landfill sites.

0 Some local and provincial representatives have
complained to the Ministry of Health that their

constituents living near the landfill sites have
trouble with vermin and litter. Several claim to
be suffering from illness caused by asbestos
waste dumped there.

A local group representing fishermen has writ-
ten to the Minister about fish kills caused by
water pollution and wastes dumped in rivers.
The livelihood of the fishermen is threatened,
and the group has collected a dossier of six cases
based on interviews with local people.

There is a proposal for a low-cost government
housing project on the site of an old refinery.
The newspaper claims that the site is polluted
with toxic chemicals, and will affect the health
of future residents.

Some food-processing industries near to chemi-
cal plants have complained that their under-
ground water supply is becoming more and
more polluted, and they will soon have to seek
costly alternative supplies or else relocate. The
chemical plants pump toxic wastewaters down
old boreholes.

A newspaper hasreported thata waste contrac-
tor from Gibraltar has commenced negotiations
with a local company to import 50 000 tonnes of
unspecified wastes per year from Europe and
the USA. The entrepreneur has said the scheme
will create local employment, but has refused
further interviews.

Greenpeace has claimed that 100 000 tpa of im-
ported waste is dumped somewhere in the region.
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HAZARDOUS WASTE GENERATION
IN UDANAX

TABLE 3 summarizes information gathered by the Environmental Bureau from a variety of
ad-hoc sources over the space of four years, but it is not complete.

Note that not all of the anecdotal information from the earlier Sections appears in this table.

TABLE 3 WASTE TYPES AND QUANTITIES ESTIMATES
(1987*) [INDUSTRIALAND NON-INDUSTRIAL]

ACIDS, ALKALIS R S presumed but not measured
CYANIDE SALTS .. ..50 m? (company disclosure)
CHLORINATED HYDROCARBONS ............. 500 m® (company disclosure)
BB e v v e quantities not measured
POTERIER WABTE™ ......0oioisimimeiasssnasores 15 000 m?
ARSENIC CHEMICALS .....coovvsvnerrrerrssissnsenss 250 m? (concentration not known)
MIXED CHEMICALS ......ccoumrmmmisineen 20 m? (school chemicals)
................................................................. 200 tonnes abandoned chemicals
PESTICIDES “ reported; not measured above 12 tonnes
(@ 1 1. T ...presumed but not measured
SOLVENTS -.oiicevees ...unknown but presumed
FIRE DEBRIS {CHEMICALS RESIDUES] .......200 m? from one incident alone
FACTORY EFFLUENTS ... s UNKNOWN vOlume and composition
TREATMENT SLUDGES. some but quantity not known

SHIP BALLAST AND BILGE WATERS .......unknown quantity

*  Data compiled from particular conversations and diverse internal reports (1985-87)

** EXPLANATORY NOTES PCBs Polychlorinated biphenyls. Commonly used as cooling liquids
in heavy electrical equipment, and as heat transfer fluids.
POTLINER WASTE ~ Discarded graphite lining material from aluminium smelting
pots. Usually has become impregnated with fluoride, cyanide
and other substances produced during smelting.
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THE CURRENT STATE OF
HAZARDOUS WASTE DISPOSAL

It is known from informal conversation that a number of companies treat their own
wastewaters and air emissions, but this is not universal.

Many treatment systems are known to be
ineffective, or badly operated. One large
company sent fifteen tonnes of PCB to Eu-
rope for incineration in 1988.

Most residues and chemical wastes are
dumped on factory land or taken away to
local dumping grounds.

No records are kept. Only the larger city
dumping grounds areofficially recognised
in planning records.

Two industrial waste recyclers are active
inreclaiming profitable waste streams such
as oils and solvents respectively. Total ca-
pacity is around 400 m® p.a. solvents, and
1000 m® p.a. of oil.

Around 4000 m® of waste oil isalsoburntas
supplementary fuel in two industrial boil-
ers. Refineries burn waste oil and sludge as
fuel on-site. One company collects and
reclaims batteries.

Asbestos waste from buildingsitesis dumped
along with other building debris.

One large landfill site has been established
on the shoreline by the aluminium smelter
for its own use. The company disposes of all
solid waste from the smelter there, except for
food waste which goes to the city dumpsite.
Other local garbage dumps are nearby.

A number of potential disposal options are
currently not being used, presumably due
to distance and/or management reluc-
tance. These include—

¢ threeold claypitsin thenearby hills,
about 35 km from the port

and

¢ twocementkilns—onedry, onewet
process—and one brick factory con-
tinue touseonly virgin fuel, despite
several informal approaches by the
chemical sector.
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INFRASTRUCTURE AND
ENVIRONMENTAL SERVICES

Oil companies and some chemical companies have bulk chemical transport vehicles and

trained drivers, but most chemical products and wastes are transported in drums in

conventional trucks.

Emergency service teams exist at the major
petrochemical complexes. A permanent oil
spill response team has been created in the
major port that handles tankers.

Engineering consultants are reasonably
well represented in Udanax, but havelittle
experience designing treatment plants.

Apart from four chemical laboratories in
the Universities and the Health and Agri-
culture Ministries, there are no public fa-

cilities for sophisticated chemical analysis.
Company laboratories sometimes carry out
analytical waste for outside bodies during
emergencies.

Neither the Institution of Engineers nor
the Chamber of Commerce has an environ-
mental committee.

The Universities between them train about
fifty chemists a year.
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A SUMMARY OF
CURRENT POLLUTION LAWS

WATER POLLUTION REGULATIONS [1981] under the ENVIRONMENT ASSESSMENT ACT [1985]—

WATER RESOURCES ACT [1978]— : 4 . :
0 EIA required for all large industrial projects

0 offence to pollute $2m+

0 can set standards for effluents 0 EIA report format is prescribed.

0 can order action to clean up.
P WASTE DISPOSAL REGULATIONS under the PUBLIC

HEALTH ACT [1958]—
MARINE POLLUTION ACT [1968]—

_ 0 wastesmustbe placed in designated locations
0 offence to discharge oil or oily water from

ships. 0 deposit sites to be kept free of disease,
vermin, fires
AIR POLLUTION REGULATIONS [1979] under the

0 only approved operators may run a waste
PUBLIC HEALTH ACT— y app! per y

disposal operation

¢ can set standards for emissions 0 maiist bosiio ataing

e e ¢ municipalities have duty to ensure collec-

tion of waste.
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TABLE 4 STANDARDS APPLYING TO
ENVIRONMENTAL RELEASES IN

UDANAX
DISCHARGE DISCHARGE DISCHARGE DISCHARGE
TO WATER TO SEWER TO AIR TO LANDFILL
(mg/1) (mg/1) (mg/m?)

Cadmium 0.1 3

Chromium 1

Cyanide 0.1

Copper 1

Lead i 10

Zinc 2

Nickel 1

Phenols 10

Oil none

Suspended Solids 50

COD 150

pH Range 69

Chlorine Compounds 200

As+Cd+Hg+Pb 10

Particulates 250
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CURRENT ADMINISTRATIVE
RESPONSIBILITIES IN ENVIRONMENT

Water pollution regulations are adminis-
tered by three inspectors in the MINISTRY
OF RESOURCES AND ENERGY (Water Supply
Department).

The main emphasis has been on the quality
of drinking water supplies. Specific moni-
toring and enforcement is carried out by
regional office staff in the provinces.

Air pollution is controlled by three scien-
tific staff in the MINISTRY OF HEALTH. Their
duties include outside air quality, and ve-
hicle emissions. They also operate the air
monitoring stations that provide data in-
put to GEMS.

The MINISTRY OF AGRICULTURE is responsi-
ble for pesticides and groundwater affairs.
It has delegated day-to-day responsibility
to provincial administrations. The main
purpose of the Groundwater Act is to pro-
vide a mechanism for collecting pumping
fees. The Ministry has the power to ap-
prove or ban pesticides.

Occupational health regulations donot yet
include chemical exposure limits.

The TRANSPORT MINISTRY, through its Ports
Division, administers the Marine Pollu-
tion Act. This Act covers oil spills and
ballast water discharges from ships. Each
of the three ports has a small oil-combating
team, butonly in the capital is this on a full-
time basis.

Environmental Impact Assessments are
evaluated by the MINISTRY OF PLANNING
when it examines major projects.

A single part-time officer handles these
assessments and advises the Minister ac-
cordingly.

An Environmental Bureau of four persons
within the PRIME MINISTER'S DEPARTMENT
isresponsible for coordinating environmen-
tal programmes, acting as international fo-
cal points, and advising the Prime Minister.

The Bureau has no formal links with other
Ministries.
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A NOTE FOR SESSION LEADERS

What follows consists of six CASEWORK
SESSIONS—

SBSSIONI Assessment ofthe o
Hazardous Waste Stfuatton

SESSION2 Technology forHaza i
p; ';,':'-Waste Zvﬁn_tmfsanqn T
. Treatment and Disposa

SESSiON 3“ iegsfa_

SESSION‘G Implemenﬁng the:
Baset Cahv‘eritx

The notes we provide in this manual are
centred around a series of tasks that need
to be completed in order to prepare a haz-
ardous waste strategy. Such a strategy was
foreshadowed by the task force described
in the early part of this document.

The notes for each Session—

0 specify the tasks to be carried out
and

0 give some further information that
will assist you in carrying them out.

However, the information is not necessar-
ily complete. Similarly, you needn’t al-
ways follow the examples we give.

Often, guidance by Session Leaders will be
necessary to interpret and adapt the prac-
tical exercises.

Many of the exercises are open-ended.

A time limit should be set for the exercises
chosen. Not all the exercises may be com-
pleted in the time available.

The notes are intended to stimulate—but
not substitute for—group work.

Local experience of participants may be
valuable in guiding the discussion.
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INTRODUCTION

Anefficientresponse to a problemrequires,
first of all, that the problem itself is clearly
identified.

Hazardous waste related problems need
to be described from two points of view—

1 the assessment of environmental dam-
age (actual and potential) and hazards

and

2 the assessment of waste quantities and
sources which cause the damage

The first item will give the urgency of the
problem. The second item suggests where
the control should occur.

As future control action will benefit differ-
ent social groups to different extents, it is
also useful to identify at an early stage the
likely supporters and opponents of any
hypothetical action (key player analysis).

This Session examines all these factors
through a series of structured tasks.

Some tasks comprise a number of alterna-
tive exercises to allow a comparison of
different methodologies.

We have organised the notes for this Ses-
sion into a number of Sections—
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THE TASKS YOU WILL UNDERTAKE

IN SESSION ONE

In all, there are four tasks involved in this Session.
The working group should report on the following—

Exercise 1.1  Environmental problems
Exercise 1.2 Social problems

Task Two

Exercise 2.1 Environmental hazards

Exercise 2.2  Effects

Task Three

Exercise 3.1 Direct observation

Exercise 3.2  Indirect estimation of indus-
trial sources (method A)

Exercise 3.3  Indirect estimation of indus-

trial sources (method B)

Exercise 34  Indirect estimation of indus-
trial sources (method C)
Exercise 35  Indirect estimation of
industrial sources (‘INVENT'
computer model)
Exercise 3.6  Comparison of models
Exercise 3.7a  Industrial waste survey
Exercise 3.7b  Small generator survey
Exercise 38  Non industrial sources
Exercise 39  Other forms of estimation

Task Four

Fhnide g

Exercise4.1  Key player analysis
Exercise 42  Keyagency analysis
Exercise4.3  Other socio-economic influences

Furtherinformation and references needed tocarry
out the tasks are included in each exercise where
necessary.

Theresultsof thediscussion oneachexercise should
be summarised in one page on the worksheets
provided at the end of the Chapter.

Also provided is a Session Report form to review
the work of the entire Session.
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SECTION ONE: BACKGROUND INFORMATION

TABLE 1.1 LisTOF HAZARDOUS CHARACTERISTICS

(Annex lll of Basel Convention)

UNCrass* CODE CHARACTERISTICS
1 H1l Explosive
An explosive substance or waste is solid or liquid substances or waste (or a mixture of substances or wastes)
which is in itself capable by chemical reaction of producing gas at such a temperature and pressure and at such
speed as to cause damage to the surroundings.
2 H3 Flammable Liquids
The word ‘flammable’ has the same meaning as ‘inflammable’. Flammable liquids are liquids, or mixtures of
liquids, or liquids containing solids in suspension or solution (for example, paints, varnishes, lacquers, etc., but
not including substances or wastes otherwise classified on account to their dangerous characteristics) which
give off a flammable vapour at temperatures of not more than 60.5°C, closed-cup test, or not more than 65.6°C,
open-cup test (since the results by the same test are often variable, regulations varying from the above figures
to make allowance for such differences would be within the spirit of this definition).
4.1 H4.1 Flammable Solids
Solids, or waste solids, other than those classed as explosives, which—under conditions encountered in
transport—are readily combustible, or may cause or contribute to fire through friction.
4.2 H4.2 Substances or Wastes liable to Spontaneous Combustion
Substances or wastes which are liable to spontaneous heating under normal conditions encountered in
transport, or to heating under normal conditions encountered in transport, or to heating up on contact with air,
and being then liable to catch fire.
43 H4.3 Substances or Wastes which, in contact with Water, emit Flammable Cases
Substances or wastes which, by interaction with water, areliableto become spontaneously flammableor togive
off flammable gases in dangerous quantities
5.1 H5.1 Oxidizing
Substances or wastes which, while in themselves not necessarily combustible, may—generally by yielding
oxygen-—cause or contribute to the combustion of other materials.
5.2 H5.2 Organic Peroxides
Organic substances or wastes which contain the bivalent -0-O- structure are thermally unstable substances
which may undergo exothermic self-accelerating decomposition.
6.1 H6.1 Poisonous (Acute)
Substances or wastes liable either to cause death or serious injury or harm to human health if swallowed or
inhaled or by skin contact.
6.2 H6.2 Infectious Substances
Substances or wastes containing viable micro-organisms or their toxins which are known or suspected to cause
disease in animals or humans.
8 H8 Corrosives
Substances or wastes which, by chemical action, will cause severe damage when in contact with living tissue or, in the case
of leakage, will materially damage orevendestroy other goodsorthe meansoftransport; they may also cause other hazards.
9 H10 Liberation of Toxic Gases in contact with Air or Water
Substances or wastes which, by interaction with air or water, are liable to give off toxic gases in dangerous
quantities.
9 H11 Toxic (Delayed or Chronic)
Substances or wastes which, if they are inhaled or ingested or if they penetrate the skin, may involve delayed
or chronic effects, including carcinogenicity.
9 H12 Ecotoxic
Substances or wastes which, if released, present or may present immediate or delayed adverse impacts to the
environment by means of bicaccumulation and/or toxic effects upon biotic systems.

9 H13 Capable by any means, after disposal, of yielding another material—e.g. leachate—which possesses any of the
characteristics listed above.

»

Corresponds to the hazard classification system included in the United Nations recommendations on the Transport of Dangerous

Goods (ST/SG/AC.10/1/Rev.5, United Nations, New York, 1988},
: 4]
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TABLE 1.2 SOME TYPICAL WASTES,

SOME TYPICAL WASTE SOURCES

TYPES OF WASTE GENERATED

Petroleum refining industry (cil
wastes)

Printing and allied industries
Vehicle maintenance and body
shops

Vehicle maintenance and body

shops (lead acid batteries)

Photographic processors (photo
chemlsp}silver}

Printing and allied industries
Vehicle maintenance and body
shops

|

Flammable Corrosive Reactive Toxic Environmental

Solvents Acids/alkalis Bleaches/oxidizers |Heavy metals/ Bio-accumulative

| solegtion acetoiie e : nchucig Stamic pesticides/ chemicals that

3 —inclu ammonium | — :

benzene, ethanol, hydmxide,ghydrochloﬁc peroxides, sodium cyanides accumulate in the

isopropanol, kerosene, |add, sulphuric acid perchlorate —including mercury, | food chain

toluene, turpentine, arsenic, cadmium,

paint thinners barium, cyanide and —including PCBs, lead

most pesticides and some other heavy
metals and pesticides
L such as D!

TYPES OF BUSINESSES

Building, cleaning and mainte- | Building, cleaning and mainte- | Building, cleaning and mainte-

nance companies nance companies nance companies

Chemical manufacturers Chemical manufacturers Chemical manufacturers Chemical manufacturers Chemical manufacturers

Businesses using or manufactur- | Businesses using or manufactur- | Businesses using or manufactur- | Businesses using or manufacur-

ing cleansing agents {abrasives |ing cleansing agents (abrasives | ing cleansing agents (abrasives | ing clearsing agents (abrasives

and fluids) and cosmetics and fhuids) and fluids) and fluids) and cosmetics

Educationaland vocationalshops | Educationaland vocationalshops | Educationaland vocationalshops Educational and vocational shops

Equipment repair businesses | Equipment repair businesses Electrical equipment replacement
and repair businesses

Funeral service firms

Furniture manufacturers and

wood refinishers

Laboratories (schools, hospitals, | Laboratories (schools, hospitals, | Laboratories {schools, hospitals, | Laboratories {schools, hospitals, | Laboratories (schools, hospitals,

research institutions) research institutions) research institutions) research institutions) research institutions)

Laundries and dry cleaners

Metal manufacturing and plating | Metal manufacturing and plating Metal manufacturing and plating | Metal marufacturing and plating

companies companies companies companies

Photo processing laboratories

Operations using old transform-
ers, capacitors and electrical
equipment (PCBs are no longer
manufactured)

Other manufacturing businesses Other manufacturing businesses

including textiles, plastics and including textiles, plastics and

leather leather

Pesticide end-users and applica- Pesticide end-users and applica-

tion services tion services

Petrochemical producers

Petroleum refining industry
(heavy metals contained in waste
materials)

Source: Alberta Special Waste Management Corporation
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TABLE 1.3 PROPERTIES AND DISPOSAL OF
COMMON INDUSTRIAL WASTES

Reprinted from Safe Disposal of Hazardous Wastes: The Special Needs and Problems of Developing Countries
3 vols, World Bank/WHO/UNEP, 1989,

Recommendations are those for general situations. Practical choices will be influenced by appropriate
pre-treatment and/or availability of suitable facilities. Disposal to sewers, watercourses and landfill is
subject to acceptance criteria of relevant authorities.

Key S = toxic, carcinogenic r =  recovery, recycle
F = flammable pc =  physical/chemical treatment
R = corrosive, highly reactive s solidification
P = putrescible 1 landfill (normal) (licensed)
Od = odorous I* = landfill (impervious) (licensed)
b =  Dbiological treatment
i = incineration
d =  water/sewer discharge
subject to agreement or licence

Source: Environment Protection Authority of Victoria
Draft Industrial Waste Strategy for Victoria, 1985,

WASTE TYPE ‘CODE PROPERTY RECOMMENDED DISPOSAL
items in ( ) refer to treatment residue

S F R P Od I - haih M oo e S
Abbatoirs residues 061 7 v v v (7')-1
Acids and solutions(inorganic)
Alkylation acid 029 4 v 7 ) )
Boric 029 ¢ S / ) )
Chromic 023 ¢ U4 v / ) W)
Fluosilic 029 4 7/ ) )
Fluoboric 029 4 v 7 )
Hydrochloric 021 ¢ 4 7 7/ ()
Hydrofluoric 023 v v S /7 %)
Nitric 022 v 7 /7 ()
Perchloric 029 ¢ v v 7 )
Phosphoric 022 v v S 7 )
Pickling acids 029 ¢ v/ S/ )
Sulphurous 029 4 7 7/ (C4)
Sulphuric 021 ¢ 4 v 7 )
Acids, organic
Acetic 029 & ¢ ¢ 4 ;S 7 ) )
Butyric 029 4 4 S 7/ v 7/ 7 )
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WASTE TYPE CODE PROPERTY RECOMMENDED DISPOSAL
items in ( ) refer to treatment residue
S F R P Od -t 1 T B i d
Acids, organic (ctd)
Formic 029 v ¢ ¢ 4 7 7/ W) /7 )
Lactic 029 4 /S 7/ ) v W)
Oxalic 029 ¢ 4 S 7/ ) W)
Sulphonic acids 029 v 4 S 7/ W) )
Trichloacetic 029 ¢ 4 7/ () ()
Alkaline materials
Ammoniacal solutions 031 ¢ v/ v/ v 7/ ) )
Caustic soda or
Sodium hydroxide 031 4 v 7/ ) )
Lime slurries 032 4 4 S/ v
Lime neutralised metal sludge 033 ¢ 4 4
Soda ash or Sodium carbonate 031 4 </ W) )
Sodium phosphate or polyphosphates 031 v S 7 W) )
Sodium silicate 031 v 4 s ) )
Sodium sulphode 45 4 S/ ) W)
Sodium peroxide 051 ¢ 4 / 7/ (v) )
Alkaline cleaners 031 ¢ v v / ) W)
Alkali metals 055 « ¢ ;7 / ) ()
Animal residues 061 S 7/ v/ v S/
Antimony compounds 045 /7 ) ()
Arsenic compounds 045 7 /) (2)
Asbestos wastes 181 /7
Bags—previously contained
hazardous materials 121 ¢ v/ 4 4
Barium salts 45 7 S /7 ()
Bleaching powders and solutions 051 ¢ v 4 S/ 4
Boron (compounds of) 045 S/ 4
Cadmium (compounds of) 045 /() )
Cannery wastes 062 S /S v/ v/
Cattle dips and residues 049 7 7/ 7 7/ ) )
Carbonisation liquors
wood or coal 159 4 v 4
Chlorinated hydrocarbons
Chloroform 074 o/ v/ 4 4
Carbon tetrachloride 074 v 4 4
Ethylene dichloride 074 4 4 7
Perchlorethylene 074 ¢ 4 v 4
Trichloroethane 074 ¢ 4 4 4
Trichloroethylene 074 o 7/ v 4
Chromium compounds 045 /7 ()
Copper compounds 045 /7 7/ ()
Cyanides
Plating residues 013 ¢ 7 7/ () )
Heat treatment residues 04 v v 7/ ) W)
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WASTE TYPE CODE PROPERTY RECOMMENDED DISPOSAL
items in ( ) refer to treatment residue
S F R P Od E pe_6 -1 B b Je—d
Cyanides (ctd)
Metal complexes 015 ¢ S / ) )
Organo cyanides 159 v ¢ 7/ )
Detergents 155 v / 4 )
Disinfectants 159 7/ ) ()
Drugs—see Pharmaceuticals
and residues
Dyestuffs 061/9 ¢ v v/
Explosives 058 ¢ ¢ ¢ v
Fats, grease 104 S 7/ v v 7 7
Fish residues 081 7/ v 7/
Fluorides and compounds
containing fluorine 042 7/ 4
Fruit residues 082 /7 v/ v/ )
Fungicides—see Pesticides
Grease trap residues
domestic 083 S 7/ v 4
commercial 084 s v/
Hydrocarbons
Lubricating oil 101 v 4 4
Light oil 101 4 4 4
Solvents (low flashpoint) 072 v 4 4
Insecticides and contaminated
containers—see Pesticides
Isocyanates 159 ¢ ¢« ¢ ;< 7 () )
Lead compounds 045 7/ (/) ()
Lime slurries 032 v 7 7/ v/
Lime neutralised metal sludges 033 ¢ v v
Manganese compounds 047 7 7/ () ()
Mercaptans 153 o« ¢/ v 4 7/
Mercury and compounds 45 7 S /@) )
Methacrylates 153 v ¢/ 4 7/ v/
Motor fuel additives and residues 071 ¢ v/ v
Nickel compounds 045 ¢ 7 / )
Nitrates 051 « v < / () )
Qils
Cutting oils 101 4 4 4 v
Cutting emulsions 103 v v/ 4 @)
Hydrocarbon 101 4 4 4 4
Key s = toxic, arcinogenic F = flammable I = recovery, recycle pc = physical/chemical treatment
R = corrosive, highly readive P = putrescible s = solidification 1 = landfill (normal) (licensed)
Od = odorous I* = landfill impervious) (licensed)
b = biological treatment i = indneration
d = water/sewer discharge subject to agreement or licence
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WASTE TYPE CODE PROPERTY RECOMMENDED DISPOSAL
items in ( ) refer to treatment residue
S F R P Od E pe s 1.1 b i 4
Oils (ctd)
Lubricating 101 4 4 v v
Organo-Nitrates 159 « « ¢ S 7/
Oxidising agents
Chlorates 051 « v S 7/ ) W)
Chromates 051 ¢ < ) W)
Nitrates 051 ¢ 4 v / W) W)
Permanganates 051 ¢ v ; 7 ) (€4
Peroxides 051 ¢ 4 < 7 () )
Paint thinners (low flashpoint) 072 v v 4
Pesticides 161/9 v 7/ ) ) v/
Peroxides 061 v/ S/ ) )
Pharmaceuticals and residues 154 /) v
Phenol and phenolic compounds 152 ¢ v /
Phosphorous residues 054 ¢ & ¢ v 7 7/ () v
Pickling acids/solutions 029 v v/ /7 () )
Poisons—any material which would be
labelled under Schedules 1-7 of the Poison Act 045 4 4 4
Polychlorinated Biphenyls (PCBs) 156 ¢ 4 v/
Radioactive materials—controlled
under other Acts 171/2 7 ) )
Scallop shells 081 7 7 7/
Selenium compounds 45 7/ )
Sheep dips and residues 049 v 7 () )
Solvents, low flashpoint 072 v 4 v
Sulphides 045 4 v / ) )
Sulphites 045 4 v 7/ (V) )
Surfactants 155 ¢ v/ 4 7/
Tetraethyl lead residues 151 ¢« ¢ v/ () v/
Timber preservatives 049 7 () (V)
Thallium compounds 45 /< 7/ ) )
Triple Interceptor Trap residues (TIT) 103 4 v v/ 4
Turpentine residues 071 & ¢ v v
Vanadium compounds 045 4 v (v)
Vegetable wastes 082 /7 7/ v v/ 4
Waxes—animal and plant 182 4 v v v 4
Weedicides—see Pesticides
White spirits 072 v 4 4
Zinc compounds 045 S 7/ 4
Key S = toxic, carcinogenic F = flammable r = recovery,recycde pc = physical/chemical treatment
R = corrosive, highly reactive P = putrescible s = solidification 1 = landfill (normal) (licensed)
Od = odorous 1* = landfill (impervious) (licensed)
b = biologicaltreatment i = incineration
d = water/sewer discharge subject to agreement or licence
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SECTION TWO: THE CASEWORK TASKS

%  REPORT ON THE MAIOR ENVIRONMENTAL PROBLEMS THAT
= | CAN BE ATIRIBUTED TO HAZARDOUS WASTE IN UDANAX

Before starting a detailed assessment of environ-
mental hazardsand impacts of industrial waste, we
should look at the information on environmental
damage which is already close to hand.

As precise definitions of hazard have not yet been
considered, it is appropriate to use everyday con-
ceptsof ‘environmental problems’ as might be used
by the non-specialist person in the street (and gov-
ernment ministers!).

EXERCISE 1.1: ENVIRONMENTAL PROBLEMS

From the country report, identify the
environmental problems that can be
attributed to hazardous waste in
Udanax.

Evidence on ‘problems’ can come from two
sources—

0 Environmental problems related to air, water

. or human safety may be recorded in data on

'\ water quality, human health, food purity and

, so on. Check the country report for monitor-
ing results in Udanax.

\ 0 If monitoring results are insufficient, the use
of indirect indicators may be a useful substi-
tute. Incidents of fishkills or declining fish
catch, hospital admittances from chemical ac-
cidents, bad taste in drinking water, bad
odours from landfills and so on are all indica-
tions of serious environmental impact.

Again, check the country report for such indirect
indicators.

Concentrate on environmental problems (for ex-
ample, water contamination) rather thanon causes
(for example, unsafe storage).

Also, these exercises deal only with environmen-
tal problems. Management problems—such as
public opposition—are not discussed here.

Use the work sheet provided to summa-
rise your results.
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SUPPLEMENTARY EXERCISE 1. 1A
Monitoring Programmes
Discuss in the group a monitoring programme to

document more thoroughly the environmental
problems of Udanax—

[ Onthebasisof the country report,iden-
: tify social issues linked to the disposal
of hazardous waste in Udanax.

0 what impacts will you look for?
0 where?
0 what parameters will you record?

¢ who will do it?

EXERCISE 1.2: SOCIAL PROBLEMS

From your personal experience, what other issues
or controversies could arise in future in Udanax as
the situation develops further?

Persons suffering illness or reduced income often
search for reasons for their problems. Conditions
| imposed on them by another social group or by
| the authorities are often very visible and may be

| believed by the disadvantaged person as the
| cause of their problems.

Some situations can become very bitter.
Some social issues (both good and bad) that have
arisen in other countries are—

0 social stigma of workers handling waste
0 employment prospects in a waste disposal
industry

0 reduced property value of adjacent land or
houses

0 reduced amenity adjacent to dumpsites
0 effect on health and well-being of residents

0 loss of income as a result of pollution dam-
age

Suchsocial issues could be the direct consequence
of unsafe disposal practices. They can also arise
when the authorities try to improve disposal—
for example, by restricting public access to sites
accepting hazardous industrial waste, or trying
to establish new sites.

Try to look both for existing problems and for
ones which might arise in the future.

Summarise your views on the worksheet.
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 CONSEQUENCES

Although a more comprehensive estimation of
waste quantities will be carried out later—in Task
3—the country report has already revealed several
important waste types.

We will now try to predict some of the environmental
hazards that could occur from these wastes (Exercise
2.1) and the target organisms—people, plants, ani-
mals—that could be affected (Exercise 2.2).

© EXERCISE 2.1: ENVIRONMENTAL HAZARDS

For this exercise, use an appropriate
notion of hazard given in one of the
earlier tables to indicate in the third

column of Table 1.4 the major hazards arising from
the listed wastes.

Summarise your results on a worksheet.

It is common to list environmental hazardsas the
types of damaging stimuli that chemicals may
produce.

For example—

0 toxicity (including carcenogicity)

0 flammability

0 extreme chemical reactivity, including ex-
plosions

corrosivity to biological tissue and materials
pollutionby interfering with ecological proc-
esses (as well as being possibly ecotoxic)

< O

0 aesthetics—forexample, unpleasantodours,
or dust fallout

0 infectiousness
0 radioactivity

Some properties—such as bioaccumulation—are
not a hazard in themselves, but they serve to
make the wastes more accessible to target organ-
ism later.

The consequences of a release of waste material
will depend, among other things, on the environ-
mental hazard that the waste represents.

The severity of the potential hazard depends on
the amount of waste, its concentration, its loca-
tion, and so on. A comprehensive list of hazard-
ous properties appears in Annex III of the Basel
Convention (TABLE 1.1).

TABLEs 1.2and 1.3 show two different approaches
to determining the type of environmental hazard
incurred by different waste types.

Table 1.4 on the next page is the same as Table 3 in
the Country Report.

Additional lines and a column have been added to
allow you to list extra information.

49




HAZARDOUS WASTE: POLICIES AND STRATEGIES

TABLE 1.4 WASTE TYPES AND QUANTITY
ESTIMATES (1987)

[INDUSTRIAL AND NON-INDUSTRIAL]

WASTES QUANTITY HAZARDS

acids, alkalis presumed but not measured skin burns, corrosion damage
to materials

cyanide salts 50 m® (company disclosure) |

chlorinated hydrocarbons | 500 m® (company disclosure)

PCBs** quantities not measured

potliner waste** 15 000 m?

arsenic chemicals

250 m? (concentration not known)

mixed chemicals 20 m® (school chemicals)

200 tonnes of abandoned chemicals
pesticides reported, not measured above 12 tonnes
oils presumed, not measured
solvents unknown, but presumed
fire debris
(chemicals residues) 200 m® from one incident alone
factory effluents unknown volume and composition
treatment sludges some, but quantity not known
ship ballast and
bilge waters unknown quantity

* EXPLANATORY NOTES:  PCBs polychlorinated biphenyls—commonly used as cooling liquids in

heavy electrical equipment, and as heat transfer fluids

Potliner waste  discarded graphitelining material fromaluminium smelting pots—
usually has become impregnated with fluoride, cyanide and other

substances produced during smelting
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OPTIONAL EXERCISE 2.2
Effects

HAZARDOUS WASTE: POLICIES AND STRATEGIES

| The degree to which the potential hazard of a
chemical waste is actually realised depend on
whether the waste comes into contact with a

\ TARGET ORGANISM or object.

The effects of certain types of hazards also may
| vary. Some may be immediate, others delayed.
| Some effects may be reversible, others may be
\ permanent.

]

The assessment of target organisms and effectsis
sometimes fairly simple, as when acute poison-
ing of workers handling waste occurs.

However, there are also many indirect and long-
term effects which are difficult to calculate pre-
cisely—though of course, they can still beserious.

This exercise should be carried out as a discussion
session, in which you will discuss the questions
below with an expert resource person.

A simple way to start is to consider the environ-
mental problems listed as outcomes of Exercise 1.1.

For each of the problems listed, discuss—
0 which target (people, animals, objects) are

directly affected? Whichonesareindirectly
affected?

As an example, consider fish that are
poisoned by a toxic waste discharge. The
fish are the first targets.

Some fish may live to be caught, and
then be eaten. People eating the fish are
a subsequent target.

If thereis publicity, and people nolonger
buy the fish, the fishermen lose their
livelihood. They are also an indirect, but
economic, target.

One can continue furtherin this fashion ...

0 what are the actual health effects on the
targets?

0 how serious are the effects expected to be?
That is—
—severe/not severe;
—costly to remedy/not costly;
—reversible/irreversible damage;
—immediate/delayed.

Does the country report give any insight into these
questions?

Another way is to consider the wastes listed in
Table 1.4 (Exercise 2.1).

Again discuss, as far as your experience allows, the
potential targets, the expected effects, and the seri-
ousness of the effects arising from the wastes listed
inthistableif they are carelessly handled ordumped.

Summarise your discussion on a worksheet.
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'REPORT ON WASTE MATERIALS (TYPES AND QUANTITIES)
GENERATED-:_-IN;UDANAX AND THE SOURCES. ;

EXERCISE 3.1:

From the information already in the
country report, determine the amount
of hazardous waste known to be pro-
duced in Udanax.

DIRECT OBSERVATION

You should comment on how reliable you believe
the figures to be.

Certain information on waste types (and some-
times on volumes) can be obtained directly from
information collected by the authorities. Some
such source data is already compiled—for exam-
| ple, TABLE 1.4.

Some other data which is not in Table 1.4 can
nevertheless be inferred from various other parts
of the country report—for example, asbestos
waste, polluted boreholes, and so on. The exist-
ence of certain problems, such as chlorine fires, is
evidence of certain types of waste.

Some wastes can also be inferred from industry
data. For example, the existence of a mercury mine
and smelter and of a battery manufacturing plant
will probably giverise to toxicheavy metal residues.

Leather production will probably produce chro-
mium sludges.

Official reports, if correctly compiled, are reason-
ably reliable—although they may not be compre-
hensive.

News reports and publications from NGOs fre-
quently try to estimate waste quantities. These
reports use different reporting mechanisms and
different sources. They can reveal certain prob-
lems that are not covered in official reports—
however, as their prime purpose is to raise con-
cern rather than to document facts, their numeri-
cal accuracy and their interpretation of figures
may vary from that of the authorities.

Use a worksheet to make a summary of the informa-
tion available.
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EXERCISE 3.2:

INDIRECT ESTIMATION OF

INDUSTRIAL SOURCES—METHOD A

Overseas experience with particular
types of industry processes has re-
vealed that these often produce a certain

fixed quantity of particular wastes.

The use of simple coefficients published in the
literature can thus give a quick answer using a

pen and paper only.

Such coefficients generally exist for industrial
sources only. Important non-industrial sources—
can you identify some?—must be estimated in
other ways. This exercise uses published coeffi-
cients based on employment statistics.

The coefficients are derived from Reference 1.5. In
order to use these coefficients, the waste classifi-
cation system has to be the same as that in the
reference. Accordingly, the waste streams as
shown in TABLE 1.5 will be used.

TABLE 1.6 shows the waste load coefficients that
will be used. Note that these do not include efflu-
ents or wastewaters discharged tosewersor drains.

Coefficients may vary for countries where em-
ployment habits differ from those in the country
where the original surveys were carried out.

Results based on such coefficients are therefore
a general guide only.

First, complete Table 1.7, using the infor-
mation available in the country report.

You are now in a position to calculate some of the
waste generation rates in Table 1.8. For this exer-
cise, try to calculate as far as the method allows—

0

solvent waste expected from the printing
industry (tpa)

heavy metal sludge from the textile and
tanning industry (tpa)

the total amount of acid/alkaline waste
from all industries (tpa)

the total hazardous waste produced by the
fabricated metals industry (tpa)

the hazardous waste produced by the alu-
minium smelter (tpa)

You will see that this method does not provide
answers to all the questions above. Why not?

What information is available in these tables about
the strength of the wastes, and hence the severify of
the hazards?

Comment on the usefulness of this method in cal-
culating—

0

0
0

0

effluents, wastewaters, and sludges
small quantities of hazardous wastes

hazardous waste from non-manufacturing
industries, for example printing

national or regional hazardous waste to-
tals for an industry sector or for a specific
waste

hazardous waste from a single company

Whatis the mainadvantage and applicability of the
method? What are its weaknesses?

Note again that this method does not estimate
non-industrial sources.

53




HAZARDOUS WASTE: POLICIES AND STRATEGIES

TABLE 1.5 A SIMPUFIED INDUSTRIAL WASTE
CLASSIFICATION SYSTEM

Acids

Inorganic wastes
Paints/resins etc
Putrescible wastes
Oils/oily waste
Inert wastes

Pesticides

Plating/metal treatment/cyanide wastes

Alkalis

Reactive waste

Organic solvents

Textile waste
Contaminated containers

Organic chemicals

Explanatory Note

The type of waste classification system chosen de-
pends on the management objectives.

0 iftheobjectiveis to build disposal facilities,
thena classification based on treatability is
appropriate;

0 if the objective is to ensure safe transport,
then the UN hazard classification is best;

0 if the objective is to implement a waste
surveillance and waste minimisation pro-
gramme, then a system based on process
origin is best.

As the important casework exercise here is to con-
sider disposal options, Table 1.5 above is largely
based on the first classification concept mentioned
above.
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TABLE 1.6 COEFFICIENTS USED TO ESTIMATE

WASTE GENERATION IN EXERCISE 2

TONNES OF WASTE/1 000 PRODUCTION EMPLOYEES/YEAR

INDUSTRY

;2 2 2 Z
SECTOR g E . & By, & : gé
WO g g3 25 E; 23 G5 &g fr B§ 3o ok
Es EREEE B 0

§ £ = % E o& = g% =2 g EE
ITEM 31 33 35 36 37 38(a) 38(b) 38(c) 39
Plating /metal treatment 02 02 03 03 03 02 01 400 100 100 200
Acids 03 10 01 10 502 51 4017 500 999 1000 500
Alkalis 1000 14 30 60 2006 502 1004 500 100 200 300
Inorganic wastes 20 34 40 100 401 803 402 80 60 80 60
Reactive waste 0.0 0.0 0.0 40 8.0 00 20 20 20 0.0 20
Paints/resins etc 00 86 200 200 201 100 00 200 100 200 100.1
Organic solvents 20 23 20 50 70 01 10 50 30 10 60
Putrescible wastes 2000 50 10 50 100 00 00 00 10 50 100
Textile wastes 00 692 00 00 100 00 00 00 00 00 150
Oils/oily wastes 100 382 100 100 802 100 602 300 599 300 300
Contam. containers 20 13 20 20 201 10 20 30 20 100 100
Inert wastes 100 173 200 501 2006 401.8 2009 400 300 400 300
Organic chemicals 02 01 01 02 20 00 00 00 00 01 02
Pesticides 00 00 01 01 100 00 00 01 02 10 01

NOTE These coefficients are based on a survey of industries carried out in Canada in 1982. The situation in other
countries this year will differ to a greater or lesser extent from this.

(UDANAX)

TABLE 1.7 EMPLOYMENT IN ISIC SECTORS

INDUSTRY | 4 £ 2 2 g b
SECTOR%E@%TS_E%;E %3%
(Is10) gg gs §8 s 33 ég ge 5¢ Eé s 28
5% G5 B8 %F 9F i3 3 %% if & g3
ITEM 31 32 33 34 35 36 37 38(a) 38(b) 38(c) 39 TOTAL
Production
employees
1000s

Using information available in Part 1, complete the above table by estimating relevant
employment levels in the industry sector shown.
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TABLE 1.8 ESTIMATE OF WASTE GENERATION
IN UDANAX

TONNES OF WASTE/1 000 PRODUCTION EMPLOYEES/YEAR

INDUSTRY g
SECTOR g % : g
(1S1C) £ bt e gy
52 | 55 | 8 | 5
ITEM 31 32 33 34

Plating/metal treatment

Acids

Alkalis

Inorganic wastes

Reactive waste

Paints/resins etc

Organic solvents

Putrescible wastes

Textile wastes

Oils/oily wastes

Contaminated containers

Inert wastes

Organic chemicals

Pesticides

TOTAL
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TONNES OF WASTE/1 000 PRODUCTION EMPLOYEES/YEAR

l

gy |, |8 : i
35 | g5 | &8 | Bt § s 32
: 2 E : 23
58 28 g8 3 > E
35 36 37 38(a) 38(b) 38(¢c) 39 TOTAL
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TABLE 1.9 EXAMPLE OF RAPID ASSESSMENT OF
HAZARDOUS WASTE GENERATION
IN AN INDUSTRIAL COUNTRY

TONNES OF WASTE/1 000 PRODUCTION EMPLOYEES/YEAR ~—

INDUSTRY g E 4 =

SE(CTO%§§§E sy _ § ggé

- = [=1 =5}

1sI0)| . 23 i % §§ g5 8t gg Eg 5 ég

g8 ég 8¢ £2 g §§ §§ z8 55 tw 23
ITEM 31 32 33 34 35 36 37 38(a) 38(b) 38(c) 39  TOTAL

Production

employees 377 516 149 220 124 89 93 268 470 368 197 2872

1000s

Plating/metal treatment 8 11 4 7 4 2 1 1,071 470 368 394 2,338

Acids 11 53 1 22 622 45 3,736 1,339 4,695 3679 985 15,190
Alkalis 3770 64 45 132 2487 447 934 1339 470 736 591 11,024
Inorganic wastes 75 178 60 220 497 715 374 214 282 294 118 3,029
Reactive waste 88 99 19 54 94 39 393

Paints/resins etc 445 298 441 249 89 ____ 536 470 736 1971 5234
Organic solvents 75 117 30 110 87 1 9 134 141 37 118 860

Putrescible wastes 7539 258 15 110 124 47 184 197 8,475
Textiles wastes 3570 _ 124 296 3,990
Oils/oily wastes 377 1,972 149 220 995 89 560 803 2,817 1,104 591 9,678

Contam. containers 75 66 30 44 249 9 19 80 94 368 197 1,231

Inert wastes 377 892 298 1,102 2,487 3,576 1,868 1,071 1409 1472 591 15,143
Organic chemicals 8 4 1 4 25 4 4 50
Pesticides . ] 1 2 124 __ 3 9 37 2 180
TOTAL 12,3157,641 933 2,504 8,172 4,974 7,520 6,645 10,997 9,017 6,095 76,814

Source: Industrial Waste Strategy, State of Victoria, Australia, 1985
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EXERCISE 1.3:

INDIRECT ESTIMATION OF

INDUSTRIAL SOURCES-METHOD B

This exercise uses published coefficients based
on industrial output statistics.

The coefficients used are those in Reference
1.3. This uses a waste classification that is very
general, but which allows calculation of the
[ concentrations of some polluting constituents.

TABLE 1.10 shows some extracts from Reference
1.3 that relate to the printing, paper, textile and
tanning industries. However, as the full set of
tables is quite extensive, the entire reference
document will be required to complete all parts
of this exercise. Copies are available from the
World Health Organisation, Geneva.

“N\ First of all, work out the industrial
A output in the relevant industrial sec-
tors in Udanax, using information
given in Part I, and enter this in the
appropriate columns of TABLE 1.10.

Try to calculate as far as the method allows, the
amount of—

1 solvent waste expected from the printing
industry (tpa)

2 heavy metal sludge from the textile and
tanning industry (tpa)

3 acid/alkaline waste fromallindustries(tpa)

4 hazardous waste produced by the fabri-
cated metals industry (tpa)

5 hazardous waste produced by the alu-
minium smelter (tpa).

Again, the exercise does not provide answers to all
questions.

Comment on the usefulness of this method in cal-
culating—

0 effluent, wastewater, and sludge volumes
for industry
0 small quantities of hazardous wastes

¢ hazardous waste from non-manufactur-
ing industries; printing, for example

0 national or regional hazardous waste to-
tals for an industry sector or a specific

waste type

¢ hazardous waste from a single company.
Whatis themain advantage and applicability of the
method?

Note again that this method does notestimate non-
industrial sources.
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TABLE 1.10 WORKING TABLES FOR CALCULATING
WATER POLLUTION AND WASTE
LOADS FROM INDUSTRIAL SOURCES

Working table for the calculation of water pollution and waste loads from industrial effluents

5 WASTE VOLUME BODs CcoD
D e
53 g
INDUSTRY AND PROCESS | UNIT 3 £ | pH = S = = h
=2
3s S1E] 3.8 3|8
a — € — -~ = 2 B
BEVERAGE INDUSTRY
3131a Alcohol distilleries t of prod 63 220
3133a Malt and malt liquor m3
manufacturing of beer 45 1.1
3133b Beer fermenting - 10 7.5
3133¢ Total for beer =- 145 8.6
3133d Wine production m3
of wine 4.8 0.26
3134 Soft drinks factory t of prod 7.1 25
MANUFACTURE OF TEXTILES
3211a Wool (scouring included) t of prod 2-10 544 314 1140
3211b Wool (no scouring) = 2-10 537 87 347
3211c Cotton —— 8-11 317 155
3211d Rayon ~— 42 30 52
3211e Acetate ~e 75 45 78
3211f Nylon - 125 45 78
3211g Acrylic ~— 210 125 216
3211h Polyester == 100 185 320
MANUFACTURE OF LEATHER
3231a Leather tanneries t of hides 1-13 52 89 258
WoOOoD AND WOOD PRODUCTS
3511a Plywood manufacturing 10°m?2
prod 10.5 41 73
3511b Fibreboard
manufacturing t of prod 20 125
SUBTOTAL a
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Reprinted from: Rapid Assessment of Sources of Air, Water, and Land Pollution
WHO Offset Publication N° 62, WHO, 1982

Note These tables show a selection of pollution and waste loads as given in the original reference. For a full set of
coefficients, the WHO document should be consulted.

............................................ YOAT. ittt
SS DS Ol N OTHERS
= 5 s 5 T 5 T 5 E 5 S = T 5
S5 a 5 3 = 2 S B 3 5 &
|2 3 |L| 3|2 3|2 2|2 B Sl
257 385
0.2
145
14.7
13 alkalinity
. 3.7
196 481 191 Cr1.33 Phenols
0.22
43 365 _ Cr1.33 Phenols
0.17
70 205
55 100
40 100
30 100
87 100
95 150
138 351 20 15 Cr35 S7
Phenols
1.1 5 0.24 0.5
20
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Working table for the calculation of water pollution and waste loads from industrial effluents

_ WASTE VOLUME BODs COD
. 4
INDUSTRY AND PROCESS | UNT [ £ 2 [pH| = | | = | _ | =
%o S | & S | Bl 5 |8
as T 2] & =) B |3
MANUFACTURE OF PULP,
PAPER AND PAPERBOARD
3411a Sulfate (kraft) pulp t of prod 61.3 31
3411b Sulfate pulp - 924 130
3411c Semi-chemical pulp " 47 27
3411d Paper mills = 54 8
3411e Paper mills (with water
recovery system) e 22 6.4
MANUFACTURE OF
INDUSTRIAL CHEMICALS
3511 BAsIC INORGANIC
CHEMICALS only
3511a Hydrochloric acid t of prod cooling Negl. Negl.
water
3511b Sulfuric acid - 1.62 Negl. Negl.
3511c  Nitric acid == ow Negl. Negl.
3511d Phosphoric acid t
(without pond) P05 670
3511e Phosphoric acid
(with pond) == 1-16 28
3511f Phosphoric acid
(thermal process) == 46
3511g Ammonia t of prod 21 0.2 0.26
3511h Sodium hydroxide
(mercury cell) tof Cl,
3511i Sodium hydroxide
(diaphragm cell) B
3511j Hydrofluoric acid t of prod 11.0 Negl. Negl.
3511k Chrome pigments t of prod
3512  FERTILISERS
3512a Normal superphosphate Major effluents are those from the production of
(19% P20s) t of prod phosphoric acid (3511d or e and sulfuric acid 3511b)
3512b Triple superphosphate |
(48% P7,0s) ditto
3512c Ammonium phosphate |
(20% P;0s) ditto
3512d Diammonium phosphate l
(20% P;05) ditto
SUBTOTAL b
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el e, e e e e e s el e e Y BB e
SS TDS Ou N OTHERS
|
E sl 5 |5 3 |s| % |8| % |z| 3 |8/ 3 |¢s
Bl | SF 3 (S| 3 |8F D (s 2|2 8|2
18 166
26 258
12.5 134
23 37
15.2 30
Negl. Negl. Negl. Negl.
Negl. Negl. Negl. Negl.
Negl. Negl. Negl. Negl.
P;os F- Cu
3772 6 323 222 0.74
Py0s F- SO,
0.15 252 11.2 82.2
P20s SO,
1.0 84
10 0.12
NaOH Hg CHe
135 0.15 0.7
NaOH NaOH
Negl. Negl.
2711 F-454 Zn0.4
70.4 Cr+ 305 Cr215 Zn86
Major effluents are those from the production of
phosphoric acid (3511d or e and sulfuric acid 3511b)
l
ditto
|
ditto
|
ditto
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Working table for the calculation of water pollution and waste loads from industrial effluents

- WASTE VOLUME BODs COD
g
< 8
INDUSTRY AND PROCESS | UNIT | €2 [pH| - | 2| - -
ER S E g 5 5 5
i T |2 ® £l 3 |2
INDUSTRIAL CHEMICALS CTD
3512  PESTICIDES
3512 DDT t of prod 53
3512f Chlorinated hydro-
carbon herbicides - 05 3.6 227 30
3512g Carbonate = 7-10 0
3512h Parathion =" 2 0
3513 SYNTHETIC RESINS,
PLASTICS AND FIBRES
3513a Rayon fibres t of prod 471 684 355
3513b Vulcanisable
elastomers == 19.6 26 20
(synthetic rubber)
3513c Polyolefine
(polyethelenes) e 0
3513d Polystyrene resins
and copolymer & 5.7 Negl. Negl.
3513e Vinyl resins (PVC) 2 125 10
3513f Polyester and
alkyd resins =
3513g Phenolic resins = 6.4 4 47.3
3513h Acrylic resins
(bulk polymer) = 0
351381 Acrylic resins
(emulsion polymer) i 05 15
3521 PAINS, VARNISHES
AND LACQUERS Negligible water pollution
3522 Manufacture of
Drugs and Medicines
3522a Erythromycin t of prod 7.2 4000 13 800
3522b Streptomycin == 85 4000 7 400
3522c Tetracyclin == 9.4 4000 5200
3522d Penicillin e 45 4000 12800
3522e Aureomycin == 8 4000 14 280
3523 SOAP AND CLEANING
PREPARATIONS
3523a Soap by kettle boiling t of prod 4.5 6 10
3523b Soap from fatty acids - 3.1 135 295
3523¢ Detergents == 28 04 1.2
SUBTOTAL ¢
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BB 1rvermmmscessonsprprssons Siins lusaenmssssdusearssssnssnrassonstsaniivprassossmuns possorseh Bhent brosr cabss cosessas YOI ocrtide il A A
SS DS o]} N QOTHERS
E 151 %5 |s| % !5 % (5| 3 |s5| T |s| % |
s~ 1 e ] ] o
PSS B || 2 5_5: S |2|® |2| B |2] ® |2
H,80, 1164 EHS» 38 CBb 38
9 365 CPc 4 CP<0.85 C1187
0
0
193.0 24470
12.0 13
Negl.
15
16 05 Phenols 6.6
5600
1776
4 09 ZnO9
23 35
0.7 0.4
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Working table for the calculation of water pollution and waste loads from industrial effluents

o WASTE VOLUME BODs COD
52 :
INDUSTRY AND PROCESS UNIT % é—’ pH S ;:’; = 2 = _
33 218!l 3| &4 3 | &
a — E = = = R, =
INDUSTRIAL CHEMICALS CTD
3523 SOAP AND CLEANING
PREPARATIONS: CTD
3523d Glycerine refining - 10 (1 120) 20 40
3523e Liquid detergents ~- 53 79
3529a Animal glue (from fleshing)| " 421 2500 4 800
3529b Animal glue (from hides) - 457 580.0 1420
3529¢ Animal glue
(from chrome stock) = 426 280 650
3530 PETROLEUM REFINING
3530a Typical topping 10°m?
refineries feedstock 66 34 37
3530b Old topping
refineries = 190
3530c Low-cracking
refineries = 79 715 200
3530d High-cracking
refineries == 93 729 217
3530e Lubrication
refineries = 117 217 543
3530f Petrochemical
refineries . 108 171.6 463
3530g Integrated
refineries = 234 197 328
3540  ASPHALT PRODUCTS
3540a Asphalt paving No significant pollutiom
3540b Asphalt roofing products 50 8
SUBTOTAL d
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BB oiunsarpuosesssnsss possssmssonssssntssasssaksss s tasssnss sast s e asssstan A mas s s r ke e e T Ermrs S r At b -7 ALY SR SR )
SS TDS Ol N OTHERS
(8| % |5 5 (8 3% (5| 2 15| % |3g| % |3
-~ Q
3 el &38| 3|8 38| 3|8 3|8
4 2
0.6
4280
1920
400
Phenols TOC
.7 83 1.2 0.034 8.0
Phenols
115 24 43 S5
Phenols TOC
27 27 10 2.86 45.7
Phenols TOC
18.2 314 283 4.0 S2-09 415
Phenols TOC
715 120 24.1 83 108
Phenols TOC
486 529 343 e f S2-0.86 1489
Phenols TOC
58 75 205 38 $2-29 139
40
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Working table for the calculation of some industrial solid waste and sludge loads

SOUD WASTE
INDUSTRY AND | PRODUCTION | PRODUCTION NATURE OF WASTE REFERENCE
PROCESS UNIT [ 103 UNS/YEAR] KG/UNIT |  T/YEAR
3720n Primary mercury t 207 000 Calcine residue (As, Pb, Cu, 14
and refining Zn, Ni, Hg, Mn, Sb, Cd, Cr)
37200 Primary titanium t 330 Chlorinator and condenser 14
refining sludges (V, Cr, Zr, Ti, C0)
3840 Electroplating of Cu tof Cu 9% Cu in the effluent treatment 3,15
anodes sludge (cyanide may also
be present)
Electroplating of Ni t of Ni 4* Ni in the effluent treatment 3,15
sludge
Electroplating of Cr t of 250* Cr in the effluent treatment 3:15
Cr,0, sludge
Electroplating of Zn t of Zn 220 Zn in the effluent treatment 3,15
anodes sludge (cyanides may also
be present)
3840 Dry docks — N/A Oily sludge from cleaning
tanker ships; toxic sludge
from cleaning tanker ships
4101a Lignite powered Mwh 1KA)A Ash from chimneys and air 3
power plants ® pollution control equipment
4101b Bituminous coal Mwh 43 (A)A Ash from bottom and air 3
powered power pollution control
plants equipment
Mwh Polychlorinated biphenyls
from transformers
3211b Wool dyeing and t 38 Flock, dye and chemical 5
finishing containers etc
t 25% Pretreatment screening
fibres
t 100 Pretreatment screening
fibres
3211c Cotton (yarn prep) t 32 Fibre and
yarn 5
Weaving t 11 Fibre, yarn and
cloth
Dyeing and finishing t 7 Cloth and
flock
t 0.8* Pretreatment screening
fibres
t 28 Pretreatment screening
fibres
t 20* Wastewater treatment
sludge
t 2300 Wastewater treatment
sludge
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Working table for the calculation of some industrial solid waste and sludge loads

SOLD WASTE
INDUSTRY AND | PRODUCTION | PRODUCTION NATURE OF WASTE REFERENCE
PROCESS UNIT 103 UNITS/YEAR | KG/UNIT | T/YEAR
3231a Complete chrome 1000 450" Process wastes (scrap 6
tanneries: cattle © hides products etc)
1000 550
hides
1000 910* Process wastes containing
hides Cr, Pb, Zn
1000 1770 Process wastes containing
hides Cr, Pb, Zn
1000 o Wastewater screenings
hides containing Cr, Pb, Zn
1000 3% Wastewater screenings
hides containing Cr, Pb, Zn
1000 300* Wastewater sludge
hides containing Cr, Pb, phenols
1000 2700 Wastewater sludge
hides containing Cr, Pb, phenols
3231b Complete vegetable 1000 230" Process wastes (scrap 6
tanning: cattle hides products etc)
1000 250 Process wastes (scrap
hides products etc)
1000 910* Process wastes containing
hides Cr, Pb, Zn
1000 1770 Process wastes containing
hides Cr, Pb, Zn
1000 10¢ Wastewater screening
hides containing Cr, Pb, Zn
1000 40 Wastewater screening
hides containing Cr, Pb, Zn
3231c Leather finishing 1000 75+ Process wastes (scrap 6
only: cattle € hides products, dust etc)
1000 84 Process wastes (scrap
hides products, dust etc)
1000 55" Process wastes containing
Cr, Pb
1000 161 Process wastes containing
Cr, Pb
3411 Pulpmills t 50 Cellulose, lignins, 1
l reduding sugars etc

NOTE Factors marked with an asterisk yield the solid waste loads on a dry basis.

A is the percentage of ash content in the fuel.

If no air emission controls are employed, only 70% of the ash quantities calculated above are obtained.
For sheepskin tanneries similar wastes are normalised per tonne of product. One cowhide weighs 25 kg,

and one sheep/goat skin weighs 3 kg.

Nn w e ¥
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EXERCISE 3.4:

INDIRECT ESTIMATION OF

INDUSTRIAL SOURCES-METHOD C

This exercise uses a set of coefficients developed
from experience in OECD countries. They are only
reliable for industrialised regions with a mixed
economy.

Countries with economies dominated by a single
sector such as agriculture are advised not to use
the coefficients in this exercise.

TABLE 1.11 shows the coefficients used. Note that
a strong influence on these coefficients is the
chemicals sector, which typically contributes 4%
of the GDP, butaccounts for 50% to 70% of the total
hazardous waste.

The partitioning of the coefficient among differ-
ent waste types is shown in TABLE 1.12.

From the data in the country report,
determine if Udanax is—

@ an industrial or agricultural
economy

@ how significant chemicals produc-
tion is in the industry sector.

On the basis of your conclusions, use an appropri-
ate coefficient from TABLE 1.11 (a) or (b) to calculate
the total amount of hazardous waste expected in
Udanax, in all categories. Cross check these with
the amount expected on the basis of total popula-
tion. Useappropriateindicators—forexample, GDP/
person, average national income, or others to make
a judgement as to how far from OECD expectations
Udanax will be.

Next, examine the waste types as given in TABLE
1.12. Discuss—over a maximum of 20 minutes—
how the relative proportions might be different
from Udanax.

Finally, try to calculate as far as the method allows—

1 solvent waste expected from the printing
industry (tpa)

2 heavy metal sludge from the textile and
tanning industry (tpa)

3 acid/alkaline waste fromall industries (tpa)

4 hazardous waste produced by the fabri-
cated metals industry (tpa)

5 hazardous waste produced by the alu-

minium smelter (tpa).

Again, note that the exercise does not provide
answers to all questions.

Comment on the usefulness of this method in cal-
culating—

0 effluents, wastewaters, and sludges vol-
umes for industry
0 small quantities of hazardous wastes

0 hazardous waste from non-manufacturing
industries; printing, for example

0 national or regional hazardous waste totals
for an industry sector or a specific waste

0 hazardous waste from a single company.

What is the main advantage and applicability of
this method?

Note that this method does not estimate non-
industrial sources.
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TABLE 1.11 COEFFICIENTS OF TOTAL WASTE
PRODUCTION INOECD COUNTRIES*

(a) per unit of Gop

Total generation of hazardous waste 6x103t/US$B GDP/year
to
3x103t/US$B GDP/year

Range adjusted according to—

M relative contribution of industry to GDP

M relative importance of chemical sector within the industry

(b) per value of output in sector

Total generation of hazardous waste

M 1 tonne/$15 000 product output/year in chemical sector
M 1 tonne/$300 000 product output/year in other sectors

To be adjusted for any obvious bias in sector activities

(c) per unit of population

Total generation of hazardous waste:
M 100 kg/person/year for highly industrialized countries with
a strong chemical sector

M 6 kg/person/year for OECD countries with predominantly
agricultural economies

Source: OECD

* Organisation for Economic Cooperation and Development: Australia, Austria, Belgium, Canada, Denmark,
Federal Republic of Germany, Finland, France, Greece, Iceland, Ireland, Italy, Japan, Luxemburg,
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, United King-
dom, United States of America.
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TABLE 1.12 RELATIVE PROPORTIONS OF
HAZARDOUS WASTE TYPES IN
OECD COUNTRIES

The figures below give the approximate proportions of hazardous waste types for
countries with a well developed, general mixed industry base.

The proportions will be different for non-industrialized countries, or for countries
whose economies depend strongly on a single activity sector.

TYPE %
Solvent 6
Paints 4
Adhesives 0.5
Corrosives 35
Oily wastes 20
Metal finishing

(including cyanides) 5
Mercury bearing 0.4
Biocides 0.6
Phenolics 0.5
Other organics 6
Other metal

bearing residues 10
Other inorganics 9

Medical waste

/2

Source: OECD




HAZARDOUS WASTE: POLICIES AND STRATEGIES

EXERCISE 3.5:

INDIRECT ESTIMATION OF

WASTE SOURCES
‘INVENT” COMPUTER MODEL

| This is an extension of EXERCISE 3.2, but as it also
considers effluent, it gives some of the informa-

| tion normally provided by EXERCISE 3.3. Note
that INVENT uses different coefficients to those in
TABLE 1.6.

| developed for the World Bank by ASHACT Ltd
| (UK). Tt uses waste generation coefficients from
mostly European sources. The full INVENT pro-
gramme takes some time to run on a PC, so this
exercise works with output tables for UDANAX

l
|
\' INVENT (for ‘Inventory’) isacomputer programme
‘ that have already been calculated.

TABLE1.13showsthecalculationresults for heavy
metal wastes from the leather/textile sector (ISIC
Code 32). As thisincludes listings of wastewaters
as well as chemical wastes and sludges, the totals
are not immediately comparable with those from
EXERCISE 3.2.

TABLE 1.14 is a working table where the results of
outputs such as TABLE 1.13 and similar can be
inserted. TABLE 1.15 shows the total of such com-
pilations after conversion to correspond with
some of the categories used for EXERCISE 3.2.

Using data from TABLE 1.13, estimate
and putinto TABLE 1.14 the amount of
heavy metal sludge expected from
the textile and leather industry together
(Industry Group 32).

Check this against the value given in TABLE 1.15,
and also against the results of EXERCISE 3.2 (TABLE
1.7 and 1.8). The answer will not correspond to that
inTABLE1.15 as thisincludesalsodilute washwaters.

Note that you will yourself have to identify which
items in TABLE 1.13 correspond to ‘heavy metal
sludges’ in order to provide the answer to this
question.

You may wish to use TABLES 1.13 and 1.14 to calcu-
late other types of wastes from Industry Group 32.
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TABLE 1.13 INVENT RUN DETAILS

AREAS FROM FILE — UDANAX

WASTE CATEGORY — HEAVY METALS

ISIC CODE 3l 32 33 34 35 36 37 38 39

FACTOR e 10 10 18 kD .~k 18, B 10

CODE 2 2 2 2 2 2 2 2 2

ORIGIN(S) ¥ T IT IT iT ~ IT IT IT IT

INDUSTRY — GROUPS OR GENERIC? GROUPS

EG.

32
UDANAX
ISIC  DESCRIPTION WASTE CODE QuANTITY T/YR  FACTOR  T/YR*FACTOR  SD
32 SLUDGE FROM CHEM/PHYS WASTEWATER TM F1IMN NNY 4370.416 1.0 4370.4160 0.00
32 SLUDGE FROM CHEMICAL WASTEWATER TMT F1IMXN NNY 1688.032 1.0 1688.0320 0.00
32 SLUDGE FROM GALVANISING TEXTILES F1IMXN NNY 27.608 1.0 27.6080 0.00
32 SLUDGE FROM SETTLEMENT F1IMXN NNY 376.188 140 376.1880 0.00
32 SLUDGE FROM CHEMICAL WASTEWATER TMT F1O0MXN NNY 3448.680 1.0 3448.6800 0.00
32 SLUDGE FROM DYING F1OMXP NNY 3.712 1.0 3.7120 0.00
32 SLUDGE FROM PRIMARY SEDIMENTATION F1OMXP NNY  44057.844 1.0 44057.8440 0.00
32 PRINTING INK PASTE F10MNX NNY 37.584 1.0 37.5840 0.00
32 SLUDGE FROM CHEM/PHYS WASTEWATER TM F1OMNX NNY 347.768 1.0 347.7680 0.00
32 TOXIC SLUDGE F1lvMMmM NNY 13.804 .0 13.8040 0.00
32 SLUDGE FROM BIOLOGICAL WASTEWATER T F1VMNP NNY 4902.160 1.0 4902.1600 0.00
32 SLUDGE FROM CHEMICAL AND BIOLOGICAL F1VMNP NNY 1567.624 1.0 1567.6240 0.00
32 SLUDGE FROM SETTLEMENT F1VMNX NNY 3.944 1.0 3.9440 0.00
32 SLUDGE FROM WASTEWATER TREATMENT FI1VMNX NNY 480.356 1.0 480.3560 0.00
32 DEWATERED TOXIC SLUDGE F2VMXN NNY 339.300 1.0 339.3000 0.00
32 DEWATERED SLUDGE FROM FILTERPRESS F2VMXP NNY 1316.832 1.0 1316.8320 0.00
32 USED OIL L20MNC ¥NY 2.088 1.0 2.0880 0.00
32 USED ETHYL ACETATE L3VMNX PNY 43.848 1.0 43.8480 0.00
32 PROCESS WATER L4BMXN NSY 24052.832 1.0 24052.8320 0.00
32 SODIUM CHLORIDE SOLUTION L4IMXN NNY 175.624 1.0 175.6240 0.00
32 WASH WATER FROM PRINTING ROLLERS LAIMNX NNY 0.464 1.0 0.4640 0.00
32 NICKEL FROM GALVANIC TMT TEXTILES L4IMXN XNY 71.688 1.0 71.6880 0.00
32 WATER FROM GAS SCRUBBING L4OMXN XY 30.044 140 30.0440 0.00
32 WATER FROM LEATHER DRESSING L4VMXN NNY 28.884 120 28.8840 0.00
32 PROCESS WATER F11MXN NSY  79568.924 1.0 79568.9240 0.00
32 TREATED WASTEWATER L4VMXN NSY 355935.792 1.0 355935.7920 0.00
32 WASH WATER FROM METAL WASHING L4XMXN NNY 5.684 1.0 5.6840 0.00
32 WATER FROM GAS SCRUBBING L4XMXN NNY 1.856 1.0 1.8560 0.00
32 EXHAUSTED ACTIVATED CARBON S1VMNC XNY 3.016 1.0 3.0160 0.00
32 RESIDUAL FROM SHAVING S2BMNC NNY 73.892 1.0 73.8%20 0.00
32 LEATHER TRIMMINGS S2BMNX NNY 5.104 1.0 5.1040 0.00
32 TIN OXIDE S2IMNN NNY 3.712 3.0 3.7120 0.00
32 USED BATTERIES S3IMAN PNY 6.380 1.0 6.3800 0.00
32 SAWDUST FROM TANNERY S3XMNC NNY 200.680 1.0 200.6800 0.00
TOTAL FOR MAJOR AREA 523192.3640
TOTAL FOR 32 523192.364000
TOTAL 523192.3640
TOTAL FOR 32 523192.364000
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TABLE 1.14 INVENT WORKING TABLE

Waste amounts in tonnes per year for UDANAX

= 3 “w %
818 |% 5 s | 8 $|3
AL SESPRERE NS ANE IE R
INDUSTRY 3121332z |s(2(2(0],|2!3
31813 |< |2 |8 |e|B|2|e|e|d|5|2
S Zlz |2l 5! 8|8|8|3|8|%
o |2 |2 |35 |8 |32 5| 5|2 2|35(2 |8
g [4]2 |3 | [& o z 6. | 9O €10 | &
|
Food
Industry 31| 80
Textile/Wearing
Apparel 32 | 116
Wood and Wood
Products 33| 0
Paper and Paper
Products 34| 60
Chemical
Industry 35| 38
Non-Metallic
Minerals 36| 2
Basic Metal
Industry 37 15
Fabrication of
Machinery 38| 4
Other Manuf.
Industry 39| 6
TOTAL
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TABLE 1.15 INVENT RESULTS

Waste amounts in tonnes per year for UDANAX

= 8 ] w | 2
|| e = ] © o
§ Eég 2 8 2 o 3 g -g ?;
Ly o < ) = [ ) 5 E g e}
INDUSTRY n 8 | T ® 2 (2 a | | ¥ |.O - -i -§
$ (8132228 sl 5|22 |8 |2|%
o - g o = = 2 5] o
] % | 2 | o e g §’ 5] 2 5
¥ _g- 8 |3 |8 | =% E é 2 | ol % |2 |3
g sl | X iz |e |8 s | O PO & |0 | &
Food
Industry 31| 80 1237674 118 464 | 18 3| 200356 | 290 | 379649 | T46521 51 0 460469
Textile/Wearing
Apparel 32| 116 | 1169232 27330 (523192 | 15100 0 o8 | 11281 | 98845 | 106778 0| 612 |1208%
Wood and Wood
Products 33 0 0 0 0 0 0 0 0 0 0 0 0 0
Paper and Paper
Products 34| 60| 254859 141 | 2441 | 1838 0 | imd | exat| 7308 0] 12 | 84991
Chemical
Industry 35| 38 | 136497 3731 | 1138 | 36 74 | 29969 | 15925 | 35537 | 433068 | 4318 | 6642 | 4983
Non-Metallic
Minerals 36 2 | 139674 0| 17| 2 0 | 5081 14 65| 538 0 0 8n
Basic Metal
Industry 37| 15| 294551| 3250 | 24148 | 22451 0| 55448 | 4 5| 0 208 188
Fabrication of
Machinery 38 44| S 184 ) 4 | V& 0] 8| 1360 | 32| 4 0] 2 | 2
Other Manuf.
Industry 39 6 pLA| ) 45| 142 0 2 51 a1 1M 0 5 5
TOTAL 16011510) 65408 | 566909 | 46385 T | 32464 | 31104 | 577491 |7868958 | 4369 | 715 | 681686

The above results are initial run calculations using the full waste database supplied with INVENT

76




HAZARDOUS WASTE: POLICIES AND STRATEGIES

SUPPLEMENTARY EXERCISE 3.5A
USE OF 'INVENT' COMPUTER MODEL

If you have a demonstration diskette of INVENT
(available from UNEP [EO/PAC), load it into your PC
(IBM compatible, MSDOS) by accessing the pro-
gramme INVENT in the directory of the same name.

You will now be able to try out various functions of
the programme, according to the menus attached.

Waste Category

You can try to simulate EXERCISE 3.5. However, as
the database has been greatly reduced in the dem-
onstration version, you will not get the same result.

Choose: AREA: Udanax.

The main menu for INVENT is shown below. An
example of the output was shown in TABLE 1.13.

= .

2 AR D

The full version of INVENT is available from the World Bank or from ASHACT.
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EXERCISE 3.6: COMPARISON OF METHODS

The previous exercises employ different ap-
proaches, and use different input data or coeffi-
cients derived from different sources.

Each method has its advantages and limitations—
no method is perfect.

QUESTION 1 AMFORTA

3 eél éé‘-.i
: ot

Comment on whether each method
can provide the same information.

QUESTION 2

[s enough data available for Udanax
to allow any of the methods to give
useful results?

For which method is input data easiest to find?

QUESTION 3

Which method is best for—

0 the environmental manager of a
company?

0 a city engineer providing waste disposal
sites?

Q a consultant hired to assess the need for a
centralised, national disposal facility?

¢ an environmental administrator in a na-
tional government?
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EXERCISE 3.7+

It is intended to follow up the rapid assessment
procedure in Udanax with a field survey of manu-
facturing industry.

A questionnaire form is being developed which
will be initially posted to a random sample of
companies of all sizes.

QUESTION 1

List the essential information you
want to collect from each enterprise.
Limit yourself to ten items from TABLE 1.16.

QUESTION 2

Who—i.e. which organisation—
should carry out the survey? Explain
your choice.

INDUSTRIAL WASTE SURVEY

A team of experts will subsequently visit each
company to verify the accuracy of the informa-
tion—or, if the form has not been returmed, to
complete the form on behalf of the owner.

You are required to indicate to the person who is
preparing the form which information you want
to collect.

QUESTION 3

How will the survey information be
compiled and stored?

Comment how the information will help you make
decisions.

Summarise your results on a worksheet.
Attach a copy of the questionnaire that
you have prepared.
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TABLE 1.16 OPTIONS MENU FOR QUESTIONS IN
A WASTE SURVEY QUESTIONNAIRE

COMPANY IDENTITY
Company Key personnel
Business activity Products
Productions outputs Employee number
Address
WASTE HANDLING
Produced Stored
Handled Treated
Discharged Transported
Recycled Exchanged
Avoided Sewered
Exported Imported
Removed Spilt
CHEMICALS
Produced Purchased
Stored Major impurities
CosTs
Storage costs Transport fees
Disposal costs

WASTE IDENTITY

Names/types Codes
Composition/components Sources/origins

Properties/hazards Forms

WASTE QUANTITIES

Volumes/weight / units Periodicity
Variability Packages
On-site Off-site
WASTE MANAGEMENT
Monitoring Surveillance
Construction of plant Approvals
Permits/licences Manifests
Reporting Regulated
Regulations/standards Laws
Personnel responsible Laboratories
Consultants Company policies

80
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SUPPLEMENTARY EXERCISE 3.7A

Small Generator Survey

This is a discussion exercise designed to explore
the particular problems of small generators of
hazardous waste.

. First of all, list some small generators
‘ who are not normally considered as “in-
| dustry”. Some examples are motor car
‘ service stations and repair shops, small
printing enterprises, dry cleaners, horti-
culturists (see also TABLE 1.2, page 42).

Nevertheless, many small manufacturing
companies will also be waste generators.

QUESTION 1

What small generators of hazardous
wastes are likely to be important in
Udanax?

QUESTION 2

Which organisation will have a list of
small enterprises?

QUESTION 3

How can you best survey such enter-
prises?

Next, consider that most small generators will not
be technical people, and hence will know nothing
about chemicals, or wastes, or environment.

QUESTION 4

What would be useful questions to
ask if you were surveying such small
generators?

QUESTION 5

How would you compile the results?

Summarise your discussion on a worksheet.
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EXERCISE 3.8: OTHER NON-INDUSTRIAL SOURCES

Discuss in the working group some potentially
important non-industrial sources of hazardous
waste in Udanax.

Some sources have been hinted at in the coun-

try report. Others may come out of your discus-

sion, based on reading and personal experi-

ence. Try to think how these wastes might be
| being disposed of in Udanax at the moment.

Some non-industrial origins may be quite im-
portant sources of hazardous waste.

Some wastes, such as hospital wastes, may
even present new forms of hazard that are not
common in industrial residues—for example,
infectiousness, radioactivity.

Discuss how you might estimate the extent of gen-
eration of such wastes.

Summarise your results on a worksheet.

EXERCISE 3.9: OTHER FORMS OF WASTE ESTIMATION

Discuss other forms of hazardous

waste estimation that may be able to
be used in Udanax.

Consider implications of—

0 cost 0  expertise
0 manpower 0 data processing
0 follow-up 0 confidentiality

0 reliability

You may use TABLE 1.17 as a starting point for
discussion.

Which methods are the most useful for particular
waste streams?

The earlier forms of measurement you have exam-
ined so far are mainly useful for industrial sources.

You should here give particular consideration to
how non-industrial sources can be evaluated.

Summarise your results on a worksheet.
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TABLE 1.1/ OPTIONS MENU FOR
WASTE MEASUREMENT

1 Factory visits
2 Interviews with contractors
3 On-site inspections
4 Interviews with other government inspectors
D Waste disposal records at sites
6 Special conferences/seminars
7 Industry associations to advise
8 Local government staff /inspectors
9 Import records of chemicals (census)
10 Chemicals manufactured (census)
11 Interviews with engineering consultants
12 Factory monitoring data
13 Random visits to industrial estates
14 Fire service records
15 Industrial Associations’ records or surveys
NOTE This list is not exhaustive. Other methods may also be practicable.

KEY IMPLICATIONS - Comprehensiveness, effectiveness, efficiency, cost, manpower, expertise, consistency,
periodicity, data processing, confidentiality.

83




HAZARDOUS WASTE: POLICIES AND STRATEGIES

IDENTIFY THE KEY SOCIO-ECONOMIC INFLUENCES LIKELY
To IMPACT ON A FUTURE WASTE MANAGEMENT STRATEGY

| The benefits and costs of waste management
| initiatives will be unevenly distributed.
i
Accordingly, such initiatives will have both sup-
porters and opponents.

It is important to build support for waste man-
agement at an early stage, and also to be able to
address competently any criticism that may arise.

The present task limits itself to an analysis of key
players, key institutions, and important social
constraints.

EXERCISE 4.1:

On the basis of your own experience,
discuss the key groups and individuals
in Udanax who will be influential in
any future debate on hazardous waste
management. Include consideration of politicians,

KEY PLAYER ANALYSIS

administrators, other professional groups, com-
munity leaders and members of the public.

How should the Task Force interact with each of
these ‘key players’?

Summarise the results on a worksheet.

EXERCISE 4.2: KEY AGENCY ANALYSIS

From the country report, prepare a list
of agencies which have official respon-
sibilities for—

management of some hazardous wastes
0 activities that could generate hazardous
wastes—agriculture ministries/pesticide
residues, for example

0 otheractivitiesrelevant tohazardous waste
management operations—such as trans-
port ministries/chemical storage.

Which other government department have an in-
terest in controls over hazardous waste?

Summarise your list on a worksheet.

EXERCISE 4.3: OTHER SOCIO-ECONOMIC INFLUENCES

Indicate any other socio-economic in-
fluences that could affect hazardous
waste management in future.

Other examples should be discussed in the group.

Some examples could belocal control over plan-
ning permits conflicting with national attempts
to site a disposal facility; strong identification of
the merchant class as an ethnic group could lead
to non-cooperation with government inspec-
tors from a different cultural background.
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SECTION THREE: THE SESSION REPORT

Aseparate worksheet should be completed for each exercise. Asuggested
worksheet is shown on the following page. Make copies of this worksheet
for all exercises.

The information in these worksheets can be used to prepare a summary
report for the entire session. The Session Report on the page following
the worksheet should be used for this purpose.

As well as showing conclusions and results, any missing information, and
additional work which may be needed, should be indicated.

Tables and charts can be attached to the report.

There is no set format or content, but the report should be intelligible to
non-specialists such as a minister or a journalist.
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A worksheet such as the one shown below can be conveniently used to summarise the results of each exercise.
Make copies of this sheet for as many exercises as are attempted.

SessiBm.S............oc e R b B .c.omniinsinees
Exercise ........ T O Cev sk s R R e e WL W
Work Group Members

This sheet is for your personal use.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES

Work group ...ccuicinniions

. sasss B P T P P

Session

B T T P P

Tasks Exercises ..

Main Conclusions

continue on reverse if necessary

Work Group Members

Return completed sheet to workshop coordinator for inclusion inthe Workshop Report.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES

Main Conclusions—ctd
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SECTION FOUR: REFERENCE MATERIAL

11

12

13

14

1.5

1.6

1.7

1.8

Safe Disposal of Hazardous Wastes: The Special Needs and
Problems of Developing Countries

3 vols, World Bank/WHO /UNEP, 1989.

Management of Hazardous Waste, WHO Regional Publications
European Series, N° 14, 1983.

Rapid Assessment of Sources of Air, Water and Land Pollution
WHO, Offset Publication N° 62, WHO 1982.

Training Manual on the Quantity and Type of Land-Based
Pollutant Discharges into the Marine and Coastal Environment

UNEP (COBSEA project EAS-21), 1988.

‘Estimation of Hazardous Wastes from Employment Statistics,
Victoria, Australia’ by D.J. Monahan in Adapting Hazardous
Waste Management to the Needs of Developing Countries
A special edition of Waste Management and Research
Vol 8, N° 2, March 1990.

‘Rapid Assessment of Industrial Waste Production Based on
Available Employment statistics” by R. Barnard and G. Olivetti
in Adapting Hazardous Waste Management to the Needs of
Developing Countries
A special edition of Waste Management and Research
Vol 8, N° 2, March 1990.

Hazardous Wastes in Northern and Western Canada—
Vol. 1 Assessment of Need
Report by Reid Crowther and Partners to Environment Canada, 1980.

Guidelines for Establishing Policies and Strategies for Haz-
ardous Waste Management in Asia and the Pacific

Results of an ASEAN/UNEP/CDG Workshop, Singapore, 1986.
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INTRODUCTION

Once an estimate of waste types and quan-
tities has been compiled, it is necessary to
decide how these wastes should be treated
and disposed of.

In the past, many governments have left
the choice of disposal method to industry.

This has not always given good results,
and it is more common now for govern-
ments to determine acceptable—and
maybe unacceptable—disposal methods
for hazardous waste types.

As each waste type will have one or more
possibilities for disposal, specifying very
detailed requirements is extremely bur-
densome. Governments usually limit them-
selves to recommending generic types of
technology only. This is the course fol-
lowed in this Session.

In Session 1, the working groups tried to
assess the quantity of waste in Udanax.

The output in the Session Report could be
used for this exercise; however, to ensure
uniformity between working groups, the

waste estimates in TABLE 2.1A, B and C
should be used.

As was clear from Session 1, quantities
could not always be estimated. In order to
choose general types of technology, this
is—in any case—not important, although
technologies for very small and very large
quantities may differ.

Quantities will be more important when it
comes to calculating the capacity for what-
ever treatment processes havebeen chosen.

We have organised the notes for this Ses-
sion into a number of Sections—
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THE TASKS YOU WILL UNDERTAKE

IN SESSION TWO

In all, there are three tasks involved in this Session.
The working group should report on the follow-
ing—

Task One

Background Exercise
Important properties of waste
Exercise 1.1  Treatment and disposal
options: I
Exercise 1.2 Treatment and disposal
options: IT
Exercise 1.3 Treatment scheme: 1
Exercise 1.4  Treatment scheme: II
Exercise 1.5  Treatment scheme: II
— Basel Convention

Task Two

Exercise 2.1 Unacceptable disposal options

Exercise 2.2 Wastes which can be avoided

Supplementary Exercise 2.2A
Cleaner Production
Technologies
Exercise 2.3 Waste recovery
Task Three
5 SR
is

Exercise 3.1  Disposal facilities for Udanax

Exercise 3.2  Facility concepts

Exercise 3.3  Immediate disposal options

Exercise 3.4  Interim facilities and
arrangements

Furtherinformation and referencesneeded to carry
out the tasks are included in each exercise where

necessary.

The resultsof the discussion on eachexercise should
be summarised on the worksheets provided.
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SECTION ONE: BACKGROUND INFORMATION

TABLE 2. 1A HAZARDOUS WASTE IN UDANAX
FROM INDUSTRIAL AND NON-

INDUSTRIAL SOURCES
LISTED MOSTLY ACCORDING TO CHEMICAL GENERIC GROUP

This Table can be used to record the results of subsequent exercises

WASTE TYPE

TREATMENT/ RESIDUE
QUANTITY* DisPOSAL DisPOSAL
TECHNOLOGY

Effluent, Wastewaters
Acid, Alkalis
Heavy Metals
solid
in effluent
Toxic Inorganics
cyanides
asbestos
other
Non-Toxic Inorganics
soluble salts
insoluble salts
(including neutralised sludges)
Reactive Wastes
oxidising/reducing
highly corrosive
Solvents, Oils
chlorinated
non-chlorinated
Resins, Paints, Adhesives

Organic Sludges
Organic Chemicals
toxic
non-toxic
Pesticides
PCBs

Chlorinated Hydrocarbons
from plastics industry

Biodegradable Waste
Infectious Wastes

Radioactive Pharmaceuticals
and Medical Equipment

* From the preceding exercises, quantities may not be available for all wastes, or be available only for main groups.
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TABLE 2. 18 HAZARDOUS WASTE IN UDANAX
FROM INDUSTRIAL AND NON-

INDUSTRIAL SOURCES
LISTED MOSTLY ACCORDING TO PROCESS ORIGIN

This Table can be used to record the results of subsequent exercises

TREATMENT/ RESIDUE
WASTE TYPE QUANTITY* DISPOSAL DISPOSAL
TECHNOLOGY

Manufacturing wastes
Metal treatment wastes
Mining
Smelter wastes

(e.g. aluminium)
Treatment plant residues
Petrochemical wastes
Transformer fluids
Photographic chemicals
Lubricating oils
Paint wastes
Ship cleaning wastewaters
Asbestos wastes

(ex buildings)
Hospital wastes
Laboratory chemicals
Dry cleaning sludges
Fire debris and spills
Contaminated soil
Surplus pesticides
Abandoned/dumped wastes
Wood treatment residues
Inks, dyes, varnishes, lacquers
Tars and bitumens

Pharmaceutical wastes

* From the preceding exercises, quantities may not be available for all wastes, or be available only for main groups.
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TABLE 2.2A WASTE TREATMENT/DISPOSAL
TECHNOLOGIES CHECKLIST

(GENERAL DIVISION SUBDIVISION

RECYCLING Gravity Separation
Filtration

Distillation

Solvent Extraction
Chemical Regeneration

PHYSICAL CHEMICAL Neutralisation
Precipitation/Separation
Detoxification (chemical)

BIOLOGICAL Aerobic Reactor
Anaerobic Reactor
Soil Culture

INCINERATION High temperature
Medium temperature
Co-incineration

IMMOBILISATION Chemical Fixation

Encapsulation
Solidification

LANDFILL Secure Landfill
Normal Landfill
Co-disposal

OFFSHORE Ocean Incineration
Ocean Dumping
Export
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TABLE 2.2B DISPOSAL OPERATIONS IN THE

BASEL CONVENTION (ANNEX 1V)

A Operations which do not lead to the possibility of resource recovery, recycling,
reclamation, direct re-use or alternative uses

D1
D 2
D 3

D10
D11
D12
D13
D14
D15

Section A encompasses all such disposal operations which occur in practice

Deposit into or onto land (e.g. landfill etc.)
Land treatment (e.g. biodegradation of liquid or sludgy discards in soils etc.)

Deep injection (e.g. injection of pumpable discards into wells, salt domes or ponds or naturally occurring
repositories etc.)

Surface impoundment (e.g. placement of liquid or sludge discards into pits, ponds or lagoons etc.)

Specially engineered landfill (e.g. placement into lined discrete cells which are capped and isolated from
one another and the environment etc.)

Release into water body except seas/oceans
Release into seas/oceans including seabed insertion

Biological treatment not specified elsewhere in this Annex which resultsin final compounds or
mixtures which are discarded by means of any of the operations in Section A

Physico-chemical treatment not specified elsewhere in this Annex which results in final
compounds or mixtures which are discarded by means of any of the operationsin Section A (e.g.
evaporation, drying, calcination, neutralisation, precipitation etc.)

Incineration on land

Incineration at sea

Permanent storage (e.g. emplacement of containers in a mine etc.)

Blending or mixing prior to submission to any of the operations in Section A

Repacking prior to submission to any of the operations in Section A

Storage pending any of the operations in Section A

B Operations whichmaylead toresource recovery, recycling, reclamation, direct re-
use or alternative uses

L

mm @™ ®m m AN xMAME
W e W N

R10
R11

R13

Section B encompasses all such operations with respect to materials legally defined as or considered to be
hazardous wastes and which otherwise would have been destined for operations included in Section A

Use as a fuel (other than in direct incineration) or other means to generate energy
Solvent reclamation/regeneration

Recycling/reclamation of organic substances which are not used as solvents
Recycling /reclamation of metals and metal compounds
Recycling/reclamation of other inorganic materials

Regeneration of acids or bases

Recovery of components used for pollution abatement

Recovery of components from catalysts

Used oil refining or other re-uses of previously used oil

Land treatment resulting in benefit to agriculture or ecological improvement
Uses of residual materials obtained from any of the operations numbered R1-R10
Exchange of wastes for submission to any of the operations numbered R1-R11
Accumulation of material intended for any operation in Section B
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*
TABLE 2.3 POSSIBILTIES* FOR TREATMENT AND
DISPOSAL OF INDUSTRIAL WASTES
* These are the most common possibilities. In each case, however, there may exist other options of
recovery or treatment not shown in this table.
RECOVERY  INCINERATION  TREATMENT IMMOBILISATION - CONTROLLED
e.g. eg. LANDFILL
Physical Chemical
Chemical fixation
Biological Encapsulation
Effluents, Washwaters XXX
o Acids, Alkalis XXX
Heavy Metals XXX XXX Residues
Toxic Inorganics XXX XXX Residues
Reactive Wastes XXX
Non-Toxic
Inorganics XXX XXX
Solvents, Oils XXX XXX
Resins, Paints,
° Organic Sludge XXX XXX
Organic Chemicals XXX XXX XXX
Pesticides XXX XXX
PCBs, Chlorinated
Hydrocarbons XXX
Putrescible,
Biodegradable Wastes XXX XXX

Recommended Disposal Methods, State of Victoria, Australia

Note that the above Table has not considered the option of taking action to reduce or avoid the generation
of waste. This point will be raised again later (see Task 4).
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FIGURE 2.1 MODEL SCHEME FOR
INDUSTRIAL WASTE DISPOSAL

This table can be copied and used for any of the wastes considered in these exercises.

WASTE TREATMENT/DISPOSAL RESIDUE
CATEGORY TECHNIQUES POSSIBLE DISPOSAL
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FIGURE 2.2 TREATMENT SCHEME FOR SOLVENTS
WORKED EXAMPLE

For this example, the disposal of non-chlorinated solvents is considered as shown below.

WASTE TREATMENT/DISPOSAL RESIDUE
CATEGORY TECHNIQUES POSSIBLE DiSPOSAL

Medium Temperature _,3 AIR ]
Incineration

—+ Co-Incineration

* Distillation -1

/—( WATERJ
Sow\—L LAND )

Residues
Only

_m‘ﬁ—ﬁzﬁcoxfﬁkﬁra
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SECTION TWO: THE CASEWORK TASKS

| REPORT ON THE GENERAL TREATMENT AND DISPOSAL_
METHOD FOR HAZARDOUS WASTESGENERATED IN UDANAX

| Guidancedocumentsareavailable tohelp
selectthemostappropriate treatmentand
disposal methods.

TABLE 2.2A can conveniently be used for
the exercises below.

Either the general division or the subdi-
vision can be used, as appropriate for a
particular exercise.

|

| TABLE 1.3, taken from REFERENCE 2.1 for
_| example gives somes advice. REFERENCE
2.2 also gives detailed information for

wastes whose chemical origin is known. TABLE 2.2B can be used for follow-up

Other examples can be found in the exercises.
general literature.

BACKGROUND EXERCISE
IMPORTANT PROPERTIES OF WASTE

Treatment and disposal is intended to
make wastes harmless to the environ-
ment. Suitable methods depend on the
physical, chemical and biological prop-
erties of the waste.

REFERENCES 2.1 and 2.2 may be consulted.

In TABLE 2.1A, you should comment on the key
physical, chemical or biological properties of each

waste type that will influence the disposal options.
This exercise will briefly list the properties that are

important in choosing disposal methods.

For example, effluents and washwaters are of- with a low calorific value, so they are accepted 1
ten strongly alkaline from the cleaners used.

in incinerators in low proportions only. They
They may also contain phenols or toxic metals have a high chlorine content, so they will liber-

which need to be removed from the effluent. ate HCl gas, which must be removed.
PCBs are highly stable, organic substances— As they are often liquids, they can be pumped
needing high temperatures for incineration— and handled in bulk.
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Optional ... It is very helpful to have such an understanding
before considering disposal options.

Repeat the exercise for TABLE 2.1B to the extent If time is limited, carry out this exercise for four

possible. wastes chosen at random.

EXERCISE 1.1: TREATMENT AND DISPOSAL OPTIONS |

For four wasteschosen from TABLE2.14, Indicate for each waste, with a ‘A’ for ‘zir’, a ‘W’ for
determine the most appropriate treat- ‘water’ oran ‘L’ for ‘land’, into which environmental
ment/disposal method—or meth- mediumany treatmentresidues will bedischarged.

ods—as listed in TABLE 2.2A.

Use your worksheet to make any comments
Carry this out asbest youcan; there may notalways you wish.

be enough information at this stage. If more time is available, carry out

this exercise on all of the wastes in the table.

EXERCISE 1.2: TREATMENT AND DISPOSAL OPTIONS |l

Repeat the above exercise for four

wastes chosen from TABLE2.1B, as far
as you can. If more time is available, carry out this exercise

on some further wastes in the Table.
Useyour worksheet to makeany com-

ments you wish.

EXERCISE 1.3: TREATMENT SCHEME |

For an effluent containing dissolved Use FIGURE 2.2 as an example, and draw a similar
heavy metal salts, devise a simple flow scheme on your worksheet for the heavy
diagram that shows the major treat- metal effluent.

ment process—from TABLE 2.2A—and also
shows the environmental fate of all residues.

A detailed flow diagram that showsall process

gested to initially use broad, generic treatment
stages can be complex for some wastes.

processesonly, from TABLE2.2Aor 2.2B, orother
Depending on time and expertise, it is sug- similar tables in the references.
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EXERCISE 1.4: TREATMENT SCHEME Il

Draw up similar flow diagrams to FIG-
URE 2.2 for some wastes shown in TA-

BLE 2.1B. If working in a group, each
member should do fwo wastes.

For some wastes, this presents certain difficulties if
the chemical characteristics are not known—for
example, treatment plant residues.

What extra information will you need to carry out
this exercise for these wastes?

Report the results on your worksheet.

EXERCISE 1.5: TREATMENT SCHEME Il

Finally, prepare a treatment scheme for
some of the wastes listed in the Basel
Convention (Annex I), by annotating

.. ¥ each of the wastes Y1 to Y45 on page 14
w:th the appropriate disposal operations listed in
the Convention (TABLE 2.2B).

—BASEL CONVENTION

This exercise will be time consuming and difficult to
doinareasonabletimeby the working group (why?).
It is recommended to carry this out in Session for
only one or two wastes chosen at random.
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b ALTERNATIVES TO DISPOSAL

Logically, waste avoidance options This has the advantage of allowing
should have been considered first—that avoided technologies as well as avoided
is, before TASK 1. wastes to be identified.

However, practical necessity frequently
postpones it for review until after the
treatment/disposal technologies have
been clarified.

Irrespective of when it is considered,
waste avoidance is now a key aspect of
modern waste management strategies.

EXERCISE 2.1: UNACCEPTABLE DISPOSAL OPTIONS

Discuss in your group any treatment or nomic reasons in Udanax, even if they are
disposal options which you feel are technically satisfactory and safe.
unacceptable for social, political or eco-

Give the conclusions, with reasons, in
your worksheet.

© EXERCISE 2.2: WASTES WHICH CAN BE AVOIDED

Review again the wastes in TABLES 2.14 and that it would be better to avoid or reduce such
‘ and 2.1B. wastes than to build disposal plants.

Then examine theinformationon waste
: generation as shown in the UDANAX
COUNTRY REPORT—PART 1, TABLE 1.4, SESSION 1, as To what extent can they be reduced? How soon?
may be augmented by subsequent waste estima- Who can do it?

tion exercises.

To which wastes in particular could this apply?

Discuss the possibility that some wastes in Udanax Record your conclusions on a worksheet.
are generated unnecessarily orinexcessiveamounts,
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SUPPLEMENTARY EXERCISE 2.2A
CLEANER PRODUCTION TECHNOLOGIES

»\ Which hazardous wastes commonly
2N come from the metal plating industry?

Use the ICPIC database to select some
promising low waste production alterna-
tives for the metal plating industry in Udanax.

The ICPIC (International Cleaner Production Infor-
mation Clearing House) is an on-line computer
network that includes, among other information,
case studies on low waste production technologies.

Refer to UNEP IE/PAC for further information on
how to access ICPIC.

Which hazardous wastes in TABLE 2.1A can be
avoided or reduced in this way?

Which treatment/disposal options in TABLE 2.24
are avoided?

Which new wastes, if any, are produced by the
alternative technologies?

EXERCISE 2.3: WASTE RECOVERY

ayam\ Which wastes could be economically re-
claimed and re-used, or recovered for
other purposes?

What needs to be done to make this a
reality? Who should do it?

What treatment/disposal facilities (see TABLE 2.24)
can be avoided by such recovery?

How much waste is already being recovered?

Record your conclusions on a worksheet.
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X
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2 DISPOSAL FACILITIES FOR UDANAX

EXERCISE 3.1:

This Task considers the total set of facilitiesneeded
in Udanax to treat/dispose of wastes that cannot
be avoided.

Some facilities may be built for a single company.

For ‘collective’ facilities, treating wastes from a
variety of sources, it is first necessary to aggre-
gate all the wastes produced.

This was the task of previous exercises.

The capacity of such facilities depends on the
projected quantity of waste, always an uncertain
figure to calculate.

Some facilities may take time to build. The best
way to prevent pollution in the meantime needs
to be considered.

Considering the disposal methodsavail-
2 able and the wastes being generated in
Udanax, identify the most appropriate
set of facilities to handle all the waste

now generated.

Comment how this might change as additional
waste sources are revealed.

DISPOSAL FACILITIES FOR UDANAX

List the existing facilities that are already handling
wastes.

List the additional facilities you recom-
mend on a worksheet.

EXERCISE 3.2: FACILITY CONCEPTS

Discuss the pros and cons of a single,
centralised treatment/disposal facility
versus multiple, dispersed plants of a
smaller size.

Look also at the existing disposal /recycling facili-
ties to see how they would be incorporated into a
total system of facilities.

|
|
|
|
|

Some considerations to be taken into account are—
B transport between waste generators and
a disposal site
M method of collection of wastes

B locationof site withresidue disposaland
adjacent land use

B economies of scale of larger plant

MW inability of large plant to adapt to small
waste loads

M technical infrastructure and support
services
B encouragement of on-site waste reduction

Other considerations will also apply. You should
list these during the discussion.

Note that considerations of ownership, financ-
ing and so on will not be dealt with here except
insofar as is necessary to decide on choice and
location of technology.

Give the conclusions on a worksheet.
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EXERCISE 3.3: IMMEDIATE DISPOSAL OPTIONS

‘ The construction of new disposal facilities al-
ways takes time. This exercise looks at the
‘ wastes to see what immediate improvements
can be made in handling and disposal, pending
| the establishment of new facilities. Mention the disadvantages of each action, as well
as its benefit.

TABLE 3 on page 27 gives wastes which TABLE 2.4 on the next page will give someideas, but

are known, or Stl'Ol"Igly presmed , to other possibilities also exist.

exist. For each waste, suggestanimme-
» diate measure which will improve its An optional extra exercise is to repeat the above
management (handling and disposal). using TABLE 2.1B.

TABLE 2.4 SOME POSSIBILTIES FOR IMMEDIATE ACTION
OTHER POSSIBILITIES MAY ALSO EXIST

removal for safe storage at official depot

collection for safe storage or destruction

disposal in a suitable local landfill and immediate cover
landfill after solidification with cement or lime °
special burial at a secure site

co-incineration in a cement kiln or other furnace
collection for destruction at approved overseas facilities
collection for recycling overseas

collection for local re-use

evaporation

special on-site destruction

sharing existing private facilities
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EXERCISE 3.4: INTERIM FACILITIES AND
ARRANGEMENTS

Discuss some interim treatment and disposal facilities that could be brought into operation in Udanax.

This exercise is an extension of EXERCISE 3.3. sharing private facilities or controlled export, is

an important part of such a progression.
It considers how facilities can be brought on- po par i

line progressively. The use of interim facili- Interim facilities also have an important function
ties—forexample, upgradingexistinglandfills— in allowing local authorities and industries to
and temporary disposal arrangements, such as gradually develop waste management expertise.

What legal measures and infrastruc-
ture will be necessary to enable interim Summariseyour conclusions on a worksheet.
facilities to function effectively?
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SECTION THREE: THE SESSION REPORT

Aseparate worksheet should be completed for each exercise. Asuggested
worksheet is shown on the following page. Make copies of this worksheet
for all exercises.

The information in these worksheets can be used to prepare a summary
report for the entire session. The Session Report on the page following
the worksheet should be used for this purpose.

As well as showing conclusions and results, any missing information, and
additional work which may be needed, should be indicated.

Tables and charts can be attached to the report.

There is no set format or content, but the report should be intelligible to
non-specialists such as a minister or a journalist.
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-

A worksheet such as the one shown below can be conveniently used to summarise the results of each exercise.
Make copies of this sheet for as many exercises as are attempted.

OREHION .............. B AR v Vi uaaid B e
Exercise ........... K v ok fnemaisans B PPTOTPPPPRUPPRPRt RN S
Work Group Members

This sheet is for your personal use.
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" HAZARDOUS WASTE POLICIES
. AND STRATEGIES
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| Main Conclusions

1

?

continue on following page if necessary

.| Work Group Members

Return completed sheet to workshop coordinator for inclusion inthe Workshop Report.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES

Main Conclusions—ctd
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SECTION FOUR: REFERENCE MATERIAL

2.1 Safe Disposal of Hazardous Wastes: The Special Needs and
Problems of Developing Countries

3 vols, World Bank/WHO /UNEP, 1989

2.2 Treatment and Disposal Methods for Waste Chemicals
IRPTC, 1985

2.3 Wastes and their Treatment

INFOTERRA, 1986
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INTRODUCTION

Legislation is an important element of any
waste management plan.

It provides the coercion without which
many of the essential waste handling op-
erations would not occur. Legal standards
for discharge provide the design criteria for
facilities, and ensure that the same per-
formanceis expected of all waste operators.

Itis essential that the purpose of any legis-
lation is clear, and thatregulations address
the problems on the ground.

For this reason, it is necessary to first docu-
ment the environmental problems experi-
enced, and identify the causes.

Enforcement action is essential if regula-
tions are to have any effect.

The administrative practicalities of enforce-
ment should determine how the regulations
are drafted in the first place.

Of course, the implementing agency must
be clearly identified.

Once again, we have organised the notes
for this Session into four Sections—
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THE TASKS YOU WILL UNDERTAKE
IN SESSION THREE

The working group should—

Task One Task Three

Theneed for, purpose and
_ sppliction o egialation

i.e. Existing and/or new institutions which should

Eqrerisadl epienijon of be responsible for implementing these measures.

environmental problems
Exercise 1.2 Identification of policy matters Exercise 3.1  Existing agencies
Exercise 1.3  Waste handling activities Exercise 3.2  Implementing agencies
Pgiraled Exercise 3.3  Permitting arrangements
Task Two Exercise 34  Example of a storage site: |

Exercise 3.5  Example of a storage site: II

Identification of measures to be implemented

_ Task Four
straight away, and those to be left to later. -

¥

Exercise 2.1 Legislative instruments

Exercise 4.1  Revi I
Exercise 2.2  Existing regulations xerase RO g

Furtherinformationand references needed to carry
out the tasks are included in each exercise where
necessary.

The resultsof the discussion on each exercise should
be summarised on the worksheets provided.
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C

SECTION ONE: BACKGROUND INFORMATION

TABLE 3.1 POLCY PROPOSAL FOR UDANAX

The following policies have been proposed in Udanax by a community group of health workers,
ecologists and trade union leaders.

o The government has not yet officially considered this proposal.

EXPORT/IMPORT Udanax will aim to be self-sufficient in
waste disposal facilities. Export of wastes
is to be avoided. Import of wastes is to be
banned.

DISPOSAL Landfill of industrial waste is to take place
to the least extent technically possible.

Generators are to treat and destroy their
own waste as far as practicable.

O SOURCES Chemicals thatresultindifficult tomanage
wastes shall be banned.

THE WASTE MANAGEMENT HIERARCHY The priority of minimisation, recovery,
treatment, disposal shall be implemented
where possible through regulation as well
as through discretionary means.

THE POLLUTER PAYS This principle should be applied to all pri-
vate and public sector generators of haz-
ardous waste.
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TABLE 3.2 LEGISLATION AREAS POTENTIALLY

RELATED TO

HAZARDOUS WASTE CONTROL

Some of the constituents of hazardous wastes
such as drugs, pesticides, chemical substances
etc. may already be controlled under other regu-
lations. Waste handling itself may involve opera-
tions that fall under other laws, such as transport.
Some waste sources are perhaps already subject

Pollution Control
(Air, Water, Soil)

Water Laws

Waste Disposal

Industrial Chemicals Control
Pesticides Control
Pharmaceuticals

Household Poisons
Occupational Health and Safety

Public Health

toregulatory procedures for other purposes—for
example, scheduled industries.

The table below shows some common legislation
areas that may intersect with hazardous waste
controls. Other areas of intersection may also
exist in some countries.

Disasters and Emergencies
Transport

Land Planning

Environmental Impact Assessment
Sewerage and Drainage

General Industry laws covering—
classification, approval,
registration, inspection

Specific Industry laws such as—
mines, petrochemicals,
ports, hospitals

Note that, in covering their respective areas of application, the above laws may result in some overlap or

even inconsistencies (i.e. conflicts).

In some cases, they may complement each other so as to provide a more complete coverage.

The nature of such interaction is determined by how each piece of legislation is written.
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TABLE 3.3 OPTION MENU FOR
HAZARDOUS WASTE LEGISLATION

PURPOSE AND SCOPE
Public Health Raising Funds Control of Operations
Pollution Prevention Empower a Corporation Establish Liabilities
Workplace Safety Coordinate Agencies
TYPE
Framework Law Complementary Laws on Hazardous Waste
(enabling legislation) Waste Provisions in other Laws
Subordinate Law Subordinate Regulations
Primary Laws on Hazardous Waste Schedules
APPLICATION
WASTE HANDLING WASTE INFORMATION
Chemical Use Treatment/Recycling  Definitions Measurements
Waste Generation Disposal Assessments/Studies  Training
Storage Dumping Research
Transport Clean-Up
INSTRUMENTS
Notification Orders to Act/Not to Act  Standards Release of Information
Certification ~ Bans Guidelines/Codes/Policies  Assistance Measures
Labelling Licensing/Permitting Monitoring Fiscal Measures
FISCAL MEASURES
Fees and Charges Compensations
Fines Tax Concessions
Subsidies Levies
POWERS
Obligations Offences Giving Directions/Orders Right to Know
Responsibilities Authorisations/Delegations Right of Refusal Right to Secrecy
ENFORCEMENTS
Which Agencies Possible Conflict of Interest
Extent of Proof (self licensing of agencies)

Note: This list is not exhaustive
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SECTION TWO: THE CASEWORK TASKS

2 ﬂ - THENEED FOR, PURPOSE AND APPLICATION OF LEGISLATION

EXERCISE 1.1: IDENTIFICATION OF
ENVIRONMENTAL PROBLEMS

Review again theenvironmental prob- Identify clearly theenvironmental medium (i.e. air,
lems in Udanax which need to be land, sea, etc.), and the target organisations which
resolved, at least in part, through are affected by such environmental problems.

legislation.

,!— Alllegislative changehasits proponentsand oppo-
| nents. It is essential to explain clearly why new The most significantimpacts were already con-
| laws are needed and what they are intended to sidered in SESSION 1, EXERCISE 1.1.

| achieve. TASK 1 examines some considerations that

|

|, The first exercise here, therefore, is to summa-
| will probably need to be explained in parliament.

|

rise again those impacts that will need legisla-
| An explanation of environmental problems (im- tion to resolve (not all impacts can be resolved
| pacts) is fundamental to any justification of need. through legislation).

Usea worksheet to record your conclusion, and to
describe the purpose of future new legisla-
tion in one sentence.
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EXERCISE 1.2: IDENTIFICATION OF
POLICY MATTERS

Many governments also have strong political We will briefly look at this aspect, using such
policies on hazardous waste (for example, ex- informationas given in these notes, and the opin-
port/import; ownership of facilities; who should ions of group members.

pay; etc.). Some of these may need to be given

effect through legislation. TABLE 3.1 may help in the discussion.

Prepare on a worksheet a brief list of policy statements
which your group recommends to be incorporated into
legislation for Udanax.

EXERCISE 1.3: WASTE HANDLING ACTIVITIES
TO BE CONTROLLED

Onaworksheet, list the unsatisfactory waste which need to be controlled by legislation
handling operations observed in Udanax immediately, and those which can be

controlled later.
!
\‘ There are numerous handling operations which,
| if mismanaged, can directly give rise to environ- Various references (for example, Ref 1) will dis-
mental risks. cuss a large number of waste handling opera-

tions. A simplified list can be found in TABLE 3.3,

In addition, some management actions can directly undes ‘Asiication’

put the entire system at greater risk; for example, by

allowing excessive quantities of hazardous waste to

be generated and stored in the first place. For this exercise, the group should list the opera-
tions that it believes should be controlled in some

Any attempts at introducing legislation must way in Udanax.

therefore be clear about what waste handling
operations are to be subject to control.
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LEGiSATION

EXEREISE 2.1:

LEGISLATIVE INSTRUMENTS

! This task examines the legal instruments that
could be applied to the waste operations so as to
achieve the purpose as defined in EXERCISE 1.1.

can take a variety of forms as described in TABLE

3.3.Some may be statutory controls; some may be

fiscal measures; some may provide assistance to
‘ industry or research institutions.

|
|
‘ Legal instruments for hazardous waste control

A number of measures may facilitate self regula-
‘ tion by industry.

Be careful not to confuse statutory control measure-
ments with more general legislative obligations
and assistance measures. List these separately. ,

Also, make sure that the instruments you recom- \
mend are actually useful in resolving the environ-
mental problems experienced in Udanax.

Do not devise bureaucratic procedures for their
own sake.

Using TABLE 3.3 as a starting point, list for
each waste handling operation the legis-
lative instruments which can be applied.

For example, for ‘chemical use’, appropriate in-
struments could include—

B certification

B bans

B notification

B licensing

W standards M guidelines

B monitoring M record-keeping

B release of information

Not all possible instruments will be applied
in practice. Recommend a first package

of instruments that should be imple-
mented immediately in Udanax.

EXERCISE 2.2: EXISTING REGULATIONS

From the COUNTRY REPORT, identify the
existing regulations that are related to
hazardous waste control.

Identify whichitemsin TABLE 3.2 areincluded.

Indicate which instruments in TABLE 3.3 apply to
each regulation.

How many of the legislative instruments consid-
ered in EXERCISE 2.1 are already in existence?
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-

< _ |'MPLEMENTATION OF LEGlSLAﬂON_' (INSITITUTIOINS_):'{_“ o

EXERCISE 2.1, nominate an existing (or
new) agency which could implement
i it, and—if possible—the legislation (ex-
isting or new) to be used.

When the list is complete, review it again. Decide
whether the overall implementation should stay
with existing agencies and laws, or whether a new

EXERCISE 3.1: EXISTING AGENCIES

List the governmentagencies which administers pollution or waste lawsin Udanax.

agency,and a new comprehensive hazardous waste
law, is justified.

Prepare on the worksheet a final summary of agency and
legislation recommendations.

Note that such a recommendation may need to be
reviewed again later, after all the implications
have been assessed.

EXERCISE 3.3: PERMITTING ARRANGEMENTS

Consider in more depth the licensing/
permitting typearrangements thatyou
consider necessary for hazardous
waste operations in Udanax.

o List the types of operations to be licensed.

Who should issue them? How should they be
enforced? What fees should be applicable?

What type of requirement should be included in
such licences?

What public review and industry appeal provi-
sions should be allowed?

EXERCISE 3.4: EXAMPLE OF A STORAGE SITE |

Assume you have to registerall hazard-
ous waste storage sites.

% What information will you ask of the own-
— ers? What will you do with the information?

Who else will be allowed to see the information?
How often will you ask for an update?

How will you verify that the information you
receiv e is correct?

How will you detect owners who do notregister?

EXERCISE 3.5: EXAMPLE OF A STORAGE SITE Il

Assume you are asked to licence a stor-
age site.

What technical requirements—siting, design, op-
eration, wastes, etc.—would you make before you
grant the licence?
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- 'REVIEW OF A REGUIATION PROPOSAL

EXERCISE 4.1: REVIEW OF A PROPOSAL

Comment on the draft regulation in
TABLE 3.4 regarding its adequacy for
the Udanax situation. What do you find
useful in the proposal? What changes would
you suggest in order to improve it?

In order to focus the discussion, consider the
following questions—

QUESTION 1

How well does the draft regulation address the
environmental problems of Udanax as listed in
SECTION 3 of the COUNTRY REPORT, or of the
problems revealed by EXERCISE 1.1in SESSION1?

QUESTION 2

How well does the draft regulation deal with
the wastes shown in—

® TABLE 2.1B?
@ ANNEX I of the Basel Convention?

QUESTION 3
What are the enforcement implications of the
proposal?
QUESTION 4

What technical annexes and sched-
ulesare required by theregulation?
How easy are these to prepare?
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TABLE 3.4 DRAFT REGULATION FOR THE
MANAGEMENT OF
HAZARDOUS WASTES

OBJECTIVES

To define hazardous wastes, establish a system for the management of hazardous wastes
and to provide penalties for the improper handling and disposal of hazardous wastes.

DEFINITIONS

Best Practical Means

Refers to requirements specified in writing by the authorities for environmental and safety
management drafted with regard to local circumstances, financial implications and the current
state of technical knowledge.

EPSS
Refers to the Environment Protection and Safety Service of Udanax.
Hazardous Waste

Means any waste listed in Appendix 1* or any other waste considered to pose a hazard to
human health or the environment.

Person

In the context of these regulations, refers to any individual responsible for hazardous
wastes, any employee handling hazardous wastes or any person dealing with hazardous wastes
on behalf of a company or government body.

Waste Disposer

Refers to any person transporting hazardous waste, or any person contracted to dispose
of wastes.

Waste Generator
A person producing hazardous wastes by any means.
Handling and Disposal

1. Any person handling or disposing of hazardous wastes must comply with the Best
Practicable Means as specified by the EPSS.

2. Any person storing more than one tonne of hazardous wastes must inform the EPSS of the
site and type of wastes.

3. Any person treating or disposing of hazardous waste or storing in excess of one tonne of
hazardous waste must have the written approval of the EPSS and must comply with any
conditions specified.

continued ...
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4. Any person disposing of hazardous wastes must do so in accordance with the procedure
outlined in Appendix 2*.

5. Any person exporting hazardous wastes or seeking to import hazardous wastes must
provide the prenotification specified in Appendix 3*, to the EPSS and the local authorities in the
country receiving or exporting the waste and obtain the written approval of both agencies before
moving the waste.

6. The EPSS may order any person, at that person’s expense, to transport hazardous waste
from any premises or site to a secure municipal site for storage.

Waste Minimisation
7. The EPSS may order any person to prepare a report and waste minimisation plan for any
quantities of hazardous wastes under that person’s control.

Inspection, Testing and Record Keeping

8. TheEPSS may order any person to obtain a full analysis of any hazardous waste under that
person’s control and submit the result of that analysis.

9. Inspectors of the EPSS may enter premises at any time and may inspect the storage of
hazardous wastes and take any necessary samples to determine the quantities or nature of
hazardous wastes so stored.

10. The EPSs may direct any person to keep records of hazardous waste generation and
disposal and to submit these reports annually.
Transport

11. All vehicles transporting hazardous wastes shall be in sound condition and of suitable
design to permit the safe transport of these wastes.

12. Inspectors of the EPSS may direct the owner of any vehicle to undertake any repairs or
modifications to permit the safe transport of hazardous wastes.

13. Allvehicles or drums or other containers in which hazardous wastes are transported must

be labelled with the appropriate dangerous goods class label specifying the hazards associated

with the waste.

14. Hazardous wastes must be transported in a secure manner to prevent any spills or losses.
Offences

15. It shall be an offence against these regulations to dispose of hazardous waste by a means
other than that outlined in Appendix 2.

16. It shall be an offence against these regulations to import or export hazardous wastes
without providing prenotification information to the receiving and exporting government
authorities and without mutual agreement of these parties.

17. It shall be an offence against these regulations to fail to comply with any order, direction
or notice issued in accordance with the regulations.

* Note that appendices are not attached here.

You could try preparing some of these appendices
as a supplementary exercise.
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SECTION THREE: THE SESSION REPORT

Aseparate worksheet should be completed foreach exercise. A suggested
worksheet is shown on the following page. Make copies of this worksheet
for all exercises.

The information in these worksheets can be used to prepare a summary
report for the entire session. The Session Report on the page following
the worksheet should be used for this purpose.

As well as showing conclusions and results, any missing information, and
additional work which may be needed, should be indicated.

Tables and charts can be attached to the report.

There is no set format or content, but the report should be intelligible to
non-specialists such as a minister or a journalist.
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A worksheet such as the one shown below canbe conveniently used to summarise the results of each exercise.
Make copies of this sheet for as many exercises as are attempted.

S HIIE . 0n. e oevremneestnsansarsvonansasanmnssnssasnssssnnes Date ......cvvveeveen...
Exercise ............ oS A e e e Sk s) s
Work Group Members

This sheet is for your personal use.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES
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continue on reverse if necessary

Work Group Members

Return completed sheet to workshop coordinator for inclusion inthe Workshop Report.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES

Main Conclusions—ctd
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SECTION FOUR: REFERENCE MATERIAL

3.1

3.2

3.3

34

3.5

3.6

Safe Disposal of Hazardous Wastes: The Special Needs and
Problems of Developing Countries

3 vols, World Bank/WHO/UNEP, 1989.

Management of Hazardous Waste, WHO Regional Publications
European Series, N° 14, 1983.

The Basel Convention on Control of Transboundary Move-
ments of Hazardous Wastes and Their Disposal

UNEP, 1989.

The Cairo Guidelines and Principles for the Environmentally
Sound Management of Hazardous Wastes

UNEP, 1987.

International Perspectives on Hazardous Waste Management

W.S. Forester & John H. Skinner (Eds)
Academic Press, 1987.

Adapting Hazardous Waste Management to the Needs of
Developing Countries

A special edition of Waste Management and Research
Vol. 8, N° 2, March 1990.

133






HAZARDOUS WASTE: POLICIES AND STRATEGIES

INTRODUCTION

There are many administrative and or-
ganisational arrangements which can help
to reduce waste quantities, or ensure their
safe handling and disposal.

Such arrangements are particularly useful
in the initial phase of a waste management
plan when permanent facilities have not
yetbeen builtand whenregulations are not
yet fully developed. However, they will
also be important in the final plan itself.

In some cases, legal measures may need to
be taken in order to make the administra-
tive arrangements work.

Coordination and the formal designation
of aresponsible agent or agency are essen-
tial if arrangements are to work in the field.
In some situations, the funding sources
need to be identified.

Thenotes for this Session have been organ-
ised into four Sections—
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THE TASKS YOU WILL UNDERTAKE

IN SESSION FOUR

The working group should—

Task One

Task Three

Rev:ew a nd re cémmend useful admnmstra,n

Exercise 3.1 Pesticide collection

Exercise 1.1 Useful measures: I Exercise 3.2  Pesticide disposal
Exercise 1.2 Useful measures: I1
sty Task Four
Task Two
Consfd&'several 091:10 oni _ . -
. m dn ctum an d réc_‘q___ Exercise4.1  Transport monitoring
i Exercise42  Transport safety
Exercise 2.1 ~ Waste exchange proposal
Exercise 2.2  Waste oil collection Task Five
Exercise 2.3 Waste minimisation: 1

Supplementary Exercise 2.3A
Implementing cleaner
production technologies

Exercise 2.4 Waste minimisation: 11

Exercise 5.1 Coordination

Furtherinformation and references needed to carry
out the tasks are included in each exercise where
necessary.

The resultsof thediscussion oneach exercise should
be summarised on a worksheet as provided.
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SECTION ONE: RACKGROUND INFORMATION

TABLE 4.1 OPTION MENU FOR ORGANISATIONAL

MEASURES FOR WASTE MINIMISATION,
RECOVERY AND DISPOSAL

WASTE AVOIDANCE/REDUCTION

EIA to screen industries

1 <Lt WASTE RECYCLING/RECOVERY
Prepare consultant roster

Employ extension staff As for "WASTE REDUCTION' plus—

Employ PR staff Set up a waste exchange

Give incentives, publicity Government purchase of recycled materials
Speak at business meetings Tax reduction for recycling plant

Work with some plants as case studies

On-line access to ICPIC TREATMENT/DISPOSAL
Publish cleaner production information Special treatment at sewage works
: or municipal depots
COLLECTION/TRANSPORT Selected, supervised co-disposal
Simple immobilisation

Voluntary waste manifest
Dri - Use of local cement kilns
ver training programme

Agriculture Dept. to collect pesticides

Health Dept. to collect medical

Extension staff

whilie#fand drugs COMMUNICATION
Storage at municipal depots Print a regular waste bulletin
Government vehicles for some collection Attend industry meetings

Brief politicians on waste problems
EVALUATION Publish educational features innewspapers

Monitor industrial waste at dumpsites Work with technical schools
Factory inspections
Establish an interdepartmental group

to collect data
Start simple surveys

NOTE Many other initiatives can also be developed. A supplementary exercise could be to list some possible

additions to this table.
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TABLE 4.2 SOME FACTORS ENCOURAGING WASTE
MINIMISATION BY THE GENERATOR

TECHNICAL

New processes available
New chemicals available
New plant installed
Improved product design
New raw materials

OPERATIONAL

LEGISLATION/POLICY

Regular maintenance of plant

Trained operators

Printed company directives on
minimisation

Area set aside for collection and recovery

Avoid over-ordering

Storage areas kept safe

DISPOSAL

Bans on specified wastes or raw materials
Limits on waste production
Compulsory waste audits
Waste minimisation is criterion
in plant permits

MANAGEMENT

Lack of disposal sites

Pre-treatment by generator required
by authorities

Chemical supplier obliged to accept
return of surplus stock

INFORMATIONAL

Waste minimisation policy adopted
Staff incentives for minimisation
Operational directives

Waste audit procedures

Positive publicity

Public scrutiny

Regular monitoring

ECONOMIC

Technical information is readily available
Discussion at business meetings
Consulting expertise is available
Training venues are organised

High disposal fees

High dumping fines
High chemical costs
Incentives for new plant

NOTE

additions to this table.

Many other arrangements could also be developed. A supplementary exercise could be to list some possible
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TABLE 4.3 SOME FACTORS ENCOURAGING
WASTE RECOVERY AND RECYCLING

WASTE SOURCE CONTROL

B Waste composition is known
M Source segregation to avoid mixtures and contamination
M Waste volume is regular

M Appropriate containers are used

TECHNICAL/OPERATIONAL

M Reclamation techniques exist
B Operators can be found or easily trained

B Market network for recovered materials exists

LEGISLATION/POLICY

B Mandatory recovery for certain wastes—for example, oils
or batteries

B Government purchasing preference for recovered materials
B Arrangements made for a waste exchange

M Special regulations for reuse of recovered hazardous waste

ECONOMIC

B Nomarketbarriers to use of secondary (reclaimed) materials

W Incentives for use of secondary materials
M Low permit fees for recycling facilities
B Waste volume is high enough to justify facilities
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SECTION TWO: THE CASEWORK TASKS

o REVIEW AND RECOMMEND USEFUL ADMINISTRATIVE MEASURES AND
<  PRACTICAL ARRANGEMENTS FOR WASTE MANAGEMENT IN UDANAX

EXERCISE 1.1A: USEFUL MEASURES |

From TABLE 4.1, select the two items From your discussions, propose at least one more
fromeach subgroup thatyou consider item not already listed to add to each subgroup.
the most useful for immediate appli- Explain briefly in which way all of the above items
cation in Udanax. selected are useful.

B
EXERCISE 1.1B: USEFUL MEASURES Il

<N From TABLE 3.1, select a total of six (6) Again, propose three (3) further useful measures
measures that you think should be thatarenotso farlisted. Explain your choice in terms
implemented immediately in Udanax. of helping to resolve the problems in Udanax.

Summarise the results on a worksheet. 5
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= CONSIDER SEVERAL OPTIONS FOR WASTE
= REDUCTION AND RECOVERY.

EXERCISE 2.1

Discuss how a waste exchange scheme
could be established in Udanax.

@ What would the scheme set out to do?
Whowould runit? Howwould it be funded?

WASTE EXCHANGE PROPOSAL

How, and to whom, is information distributed and
received back? How would the results be evalu-
ated? What are the expected major benefits of the
scheme? What are the costs?

Waste exchanges have been run by many au-
thoritiesaround the world. Someare managed by
industry associations, some by government de-
partments, some by contract services.

The normal procedure is for a central secretariat
to collect information on wastes that could be
reused somewhere, and to publish this by way of
a regular bulletin.

The effective circulation of the bulletin is the key
to a successful scheme.

Financial sponsorshipor supportof suchascheme
is essential, as it rarely makes a profit. Accord-
ingly, a clear appraisal of the benefits of a waste
exchange is vital to maintain the sponsorship.

Record the results on a worksheet.

EXERCISE 2.2: WASTE OIL COLLECTION

Propose a scheme for collecting waste
motor oil for re-use as boiler fuel.

\% The following aspects should be re-
solved in the final proposal—

M responsible agent M financing B

W end-user of collected oil
M guarantee of supply and demand

M equipment for collection W

M transport and interim storage W

M regulations M pre-treatment W
M chemical analysis M record keeping B
M training B
M government surveillance and reporting Il

EXERCISE 2.3: WASTE MINIMISATION |

A CLEANER PRODUCTION PROGRAMME FOR INDUSTRY

=i\ Discuss in the group some ideas for en-
<78 couraging industry in Udanax to pro-
duce less waste. List yourideasin order
of expected effectiveness. You can use
TABLE 4.2 as a guide, but you should also

add your own ideas.

In each case, indicate who is responsible for initiat-
ing the action, and how industry will be encour-
aged to cooperate—i.e. whatare the incentives and
disincentives.
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SUPPLEMENTARY EXERCISE 2.3A

IMPLEMENTING CLEANER PRODUCTION
TECHNOLOGIES: USE OF THE ICPIC DATABASE

Use the on-line ICPIC database—or use a
current demonstration version lo-
cally—to select some low-waste pro-
duction alternatives for Udanax for the
leather industry.

Discuss how to persuade industry to adopt these
alternative technologies.

A description of ICPIC can be found in the box
opposite.

For this exercise, you will first have to decide
what is the most important hazardous waste,
and its process source, from the leatherindustry
in Udanax.

You should then search the database for alterna-
tive processes/chernicals.

This is best done by initially searching the ab-
stracts, and then examining some of the promis-
ing case studies in more detail.

You will have to use your own judgement
about how to persuade industry to adopt such
alternatives.

EXERCISE 2.4: WASTE MINIMISATION Il

WASTE AVOIDANCE IN THE NON-INDUSTRIAL SECTOR

By using pesticide wastes as an example,
consider how hazardous residues from
non-industrial sources can be reduced.

List the possible sourcesof pesticide residues
and wastes that could occur in Udanax—but re-
member that there is no local manufacturing plant.

Propose measures to reduce the quantity of waste
produced, identifying who is responsible for initi-

ating and coordinating action, and also for funding
the action.

NOTE: Do not fry to resolve here such issues as
pesticide residuesin food, nor safety inspray-
ing, etc. These are not really issues of ‘waste’
management. You may consider such issues
only insofar as they reduce the waste quanti-
ties generated for disposal.
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UNITED NATIONS ENVIRONMENT PROGRAMME
INDUSTRY AND ENVIRONMENT PROGRAMME ACTIVITY CENTRE

INTERNATIONAL CLEANER PRODUCTION
INFORMATION CLEARINGHOUSE [ICPIC]

ICPIC is a computer-based information exchange system which has over 600 technology and programme
case studies, a calendar of training events and seminars, a directory of experts, a bibliography of over 400
frequently referenced publications, and descriptions of corporate environmental programmes. ICPIC is
based on the Us EPA Pollution Prevention Information Clearinghouse.

ICPIC works as a decentralised system. Information is collected and shared by users of the system. Its
purpose is to act as a ‘pointer’ system, providing basic, descriptive information on cleaner production
processes and pointing the way to sources of more specific information (companies, research and
academic organisations, technical institutions, networks, individuals). Users of ICPIC can communicate
with specialists and other users, privately or publicly, through ICPIC’s message centre.

The system is linked to the SprintNet packet switching network to enable access to users in over 100
countries at the cost not much greather than a local telephone call.

Accessing ICPIC

EQUIPMENT You need—

0 an IBM (or compatible) PC, an Apple, or a terminal;
0 amodem (1200 bauds or 2400bauds) and appropriate communications software.

CONNECTION  ICPICisaccessible either through public telephone systems or any data packet switching
network.

TELEPHONE

0 Change your communications parameters*
—number: 33-1-40588878;
—no parity, 8 data bits, and 1 stop bit;
—emulated terminal, if necessary, to VT100.
0 Save the communications settings.

¢ Dial the number and establish connection with ICPIC.

PACKET SWITCHING NETWORK

1 ICPICis currently (1992) connected via the Sprintnet system. The connection details
used in 1992 are given below; however, in all cases, users are advised to check with
IE/PAC for latest details.

continued ...
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continued ... 0 Change your communications parameters*
—number: your local Sprintnet access number**;
—no parity, 8 data bits, and 1 stop bit;
—emulated terminal, if necessary, to vT100.
0 Save the communications settings.
0 Dial Sprintnet
—follow Sprintnet’s normal access procedures.
For 1200 baud, enter: D<Return>. For 2400 baud, enter: @D<Return>.
When Sprintnet requests a terminal identifier, enter: <Return> if you
are using an IBM terminal.
0 At the system prompt, enter ICPIC access number 7620 0604. Enter your personal
Sprintnet password when requested in order to establish connection with ICPIC.

2 Connection via other PSNs is also possible.
¢ Communication settings as above, or else:
—even parity, 7 data bits, 1 stop bit.

0 Dial PSN number, log on, and follow access procedures for connecting to another
network

0 At the PSN prompt, enter Sprintnet code 3110 7620 0604 to access ICPIC (some PSN
may require a 0 before the code, and a password).

Once connection is established, you are requested to enter your first name, last name, and a password in

order to log on. If you want to register as a new user, complete the registration procedure in order to add
your name to the user list.

ICPIC system is a menu-driven system. Please read carefully the system prompts and answer them
correctly. On-line help is available by entering ‘H’ in response to any prompts.

If you experience any difficulties, contact ICPIC system operator at telephone number 33 (1) 40 58 88 54,
or leave your message to SYSOP before logging off.

Access to ICPIC is free of charge. There is neither a registration fee nor a monthly charge. Users pay the
communication cost directly to local telephone authorities or to the packet switching network which they
use to access ICPIC.

For all information related to the system, please write to—

Refer to your communications software manual for details on how to change these settings.

4

ICPICis connected to Sprintnet (Us-Sprint) packet switching network. UNEP can provide you with your
local Sprintnet office address.
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CONSIDER FIELD ARRANGEMENTS TO IMPROVE
TREATMENT AND DISPOSAL

EXERCISE 3.1: PESTICIDE COLLECTION

Consider and recommend how a The same organisational aspects as in EXERCISE 2.2
scheme might beestablished in Udanax should be taken into consideration.
to collect surplus pesticides and empty
containers from rural areas. Do any other special factors apply?

EXERCISE 3.2: PESTICIDE DISPOSAL

For the collection scheme which was Discuss the options for dealing with these items,
developed in EXERCISE 3.1, suppose and then prepare a practical plan of action.

that theitemsin TABLE 4.4, on the next
page, have now been collected in a
nationwide campaign.

Indicate who is responsible for the action, and how
it will be financed. Also indicate the resources—
skills, equipment, sites, etc—that will be needed.

TABLE 4.4 PESTICIDE WASTES
COLLECTED IN UDANAX

Miscellaneous pesticides in small batches in diverse
containers and bags. Some materials cannot

be identified, due to lack of labels and 0 On .......c.occcuvvuruciccivnnnneee 36t
EMpty pesticide CONAINETS ... iiivmiiviiissisisiammassmsisinas 20m?
(B 313755 Wo E 1 2 o) oy o R e e 5t
Surplus Malathion in usable condition .........ccccccicninicniinncrccvecneen. 10t
Mercury fungicide (use no longer permitted).........ocevrveeverrnrunenes 2 drums

Wood preserving chemicals (copper-chrome-arsenic)
frOma GOVEINIMBNE PLOJOCE: i sismasssrisissssnssoiiiassshrtsiomssimtiisning 8t
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2 /A1 | TeANSPORT ARRANGEMENTS

EXERCISE 4.1: TRANSPORT MONITORING

A full transport manifest system is not Indicate what administrative implications are in-
yet feasible in Udanax. Discuss and volved.
recommend an alternative, simple sys-

What should be the prime purpose of such a moni-

tem of monitoring theamount of hazard- toring system? How will the system be enforced?

ous waste currently transported.
Summarise the results of your discussionon
a worksheet.

EXERCISE 4.2: TRANSPORT SAFETY

What arrangements do you recom- How will these arrangements be integrated with—
mend for ensuring the safe transport or kept separate from, if you prefer—other controls

of hazardous waste? Safety is for on safety in chemicals transport?
whom, or to what?

Summarise your discussions on a worksheet.
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COORPINATION:: 7 ¢t -

EXERCISE 5.1: COORDINATION

Most of the measures discussed in the Discuss in the group how you propose f
exercises above—or those shown, for toinitiate, and subsequently maintain,

the necessary coordination toallow the

example, in TABLE 3.1—will require a ;
arrangements to work effectively.

certain level of cooperation between
variousministries, municipalities,and Wt aje some of the obstacles to effective coop-
: s eration?

industry organisations.

Summarise the results on a worksheet.
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SECTION THREE: THE SESSION REPORT

Aseparate worksheet should be completed for each exercise. Asuggested
worksheet is shown on the following page. Make copies of this worksheet
for all exercises.

The information in these worksheets can be used to prepare a summary
report for the entire session. The Session Report on the page following -
the worksheet should be used for this purpose.

As well as showing conclusions and results, any missing information, and
additional work which may be needed, should be iridicated.

Tables and charts can be attached to the report.

There is no set format or content, but the report should be intelligible to
non-specialists such as a minister or a journalist.
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A worksheet such as the one shown below can be conveniently used to summarise the results of each exercise.
Make copies of this sheet for as many exercises as are attempted.

RN e v R Ay Daldslls i
EROICHISR ......c.cvivviivieiiiiiviiiisesapensasssssssvenasssnsnsnnnsnss SRS NR—-
Work Group Members

This sheet is for your personal use.
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~ HAzARDOUS WASTE POLCIES
~ AND STRATEGIES

B IVOBRBIOUD ™ ..o solfesesinscsusiss s onsosssssinss s oA o mnemsd BT A
.. js L G e R S
j ARG ~00 i v e e e e et A N N e e
|
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i
| Main Conclusions
2
:
oy
e
continue on following page if necessary
Work Group Members
i Return completed sheet to workshop coordinator for inclusion inthe Workshop Report.
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INTRODUCTION

It is not always clear what is meant by a strat-
egy’. In general, it refers to an overall system-
atic group of measures, initiatives, controls,
incentives and actions.

Such a systematic approach avoids the messy
and uncoordinated application of individual
measures that have occurred in the past. These
have often shown costly internal conflicts that
reduced their effectiveness in the long term.

Thereare many ways of describing waste man-
agement strategies. TABLE 4.1 and 4.2, and FIG-
URE 4.1, present a strategy as groups of ele-
ments that are designed to be compatible
with each other. FIGURE 4.2 particularly dis-
plays the stages in a cradle-to-grave system
that must be taken into account. The CAIRO
GUIDELINES (TABLE 4.3) presented the strategic
approach as a list of action points.

The preceding working sessions will have sum-
marised much of the background information
needed tobuild astrategy, as well as recommen-
dations in several technical areas. It remains to
determine the overall goals and objectives of a
management strategy, and the particular com-
bination of instruments, actions and responsi-
bilities needed to achieve the objectives.

It also remains to identify the external facts of
life and constraints, including economics,
within which a strategy must operate. These
can be drawn from participants’ own experi-
enceand common sense, perhaps summarised
here for the benefit of outside readers.

It is most unlikely that a full strategy can be
implemented as a single step in the form of a
complete master plan. The working group

therefore needs to consider how the various
measures will be introduced—i.e. the sequence
and timing. Interim measures may also be
considered to provide some temporary relief
until the final measures are in place. This con-
sideration leads to the preparation of a timeta-
ble of action.

The Minister is unlikely to adopt the Task
Force report at face value. Prior consultation
with various affected parties is useful to gain
support in principle for the strategy, and en-
sure they each know their future roles. The
process of this consultation should be dis-
cussed by the group. A recommended consul-
tation procedure should accompany the strat-
egy (in fact, a part of the strategy may be a
consultation process).

Astheinformation necessary to prepareastrat-
egy may be incomplete, further investigation
work may need to be identified. The prelimi-
nary questionnaire shown in this Session will
give you a feel for how ready you are to pre-
pare a convincing strategy.

The notes for this Session have been organised
into four Sections—
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THE TASKS YOU WILL UNDERTAKE

IN SESSION FIVE

The working group should—

Task One

Task Four

 Environmental objectives © ©

Exercise 1.1 Issues to be addressed

Exercise 1.2 Goals

Task Two
Exercise 2.1  External factors
Task Three

Exercise 3.1 Strategy elements
Exercise 3.2 Implication of regulatory
actions

Exercise 3.3  Coordination

Exercise4.1  Interim measures
Exercise 4.2  New strategy elements
Task Five

Exercise 5.1  Implementation

Exercise 5.2 Consultation

Furtherinformation and references needed to carry
out the tasks are included in each exercise where

necessary.

Theresultsof the discussionon each exercise should
be summarised on the worksheets provided.
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PRELIMINARY QUESTIONNAIRE

ARE YOU READY TO FORMULATE A HAZARDOUS WASTE STRATEGY?S

Is suffident information
available, or can
it be inferred?

@ WASTE BACKGROUND Yes Some Ony No Waste analysis protocols .......uwsumssasuna. O O
Health problems due to hazardous waste..0 0O O SYNTHESIS Yes
Ecological problems g 0 O Do you have or can you quickly build a solid methodo-

Waste classification system ..o J - O 0O logical basis to proceed with management controls? .00 O
Waste hazard identification system ..........0 O O Is the need for action on hazardous waste convining? .0 O
Is sufficient information
available, or can
it be inferred?

@ WASTE SOURCES Yes_Sowe OMY No Waste imported o 0o @
Hazardous waste produced within UdanaxC0 0 0O SYNTHESIS Yes
Waste from previously contaminatedsites.0 0O O Do you have sufficient knowledge of hazardous unste
Proportion of waste that canbe avoided...0 0O O sources and quantities to start on
Proportion of waste that canbe recycled .00 0O O a management plan? o o

Is sufficient information
available, or can
it be inferred? Are secondary raw materials

® WASTE AVOIDANCE Yes Some Ony No markets well é?sfablished? A S a a
Waste production? SRR (A ] Conirion e R
Waste avoidance? O O 0O |[SYNTHESIS Yis  No
Are recycling volumes accuratelyknown? 0 0O O Have the possibilities for waste avoidance
Have by-product uses been studied? .......0 O O been properly documented? S

Is sufficient information
available, or can
it be inferred?

@ DISPOSAL NEEDS Yes Some Ony No Additional facilities needed.....crvrnee . 0 O
Waste that could be treated onite ........0 0 O e cmedi il tadad 5 G
Waste that should not be treated on-site .0 0O 0O R s
Waste that could be exported e !dfmUﬁEd e

in e Pt Lot O o O development of disposal fadilities........0 0O O
Waste that could be treated SYNTHESIS Vs No
Acceptable/unacceptable disposal additional facilities needed? o O

methods defined O O 0O

continued ...
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continued ...
Is sufficient information
available, or can
it be inferred?

® REGULATORY Yes ‘Sowe Ony No Enforcement agency and resources ........u.. g O O
Existing regulatory framework ..............0 0O 0O i i SHER S
Basic pollution control and SYNTHESIS Yis  No

solid waste regulations ..........ummen | O a Are you ready to explain and justify new
Scope of new legislation.......owiiuvinnnicald O a hazardous waste legiSIRON? .......cviwrarrinerns ] 0
Is sufficent information
available, or can
it be inferred? _
3 Information centres and consultants..........J 0 O
Laboratory services and protocol ............... 8 | & R
Training facilities for technicians | SYNTHESIS s No
and operators G, CE B Are there enough knouwn back-up services to allow
Communication links operators to comply with any new regulations? .......0 O
(media, inter-agency) ... - 0 O
Is sufficient information
available, or can
itbe inferred?

@ FINANCIAL 9 ke Mo Damage costs from present wastedispesal 0 O O
Ability/willingness of public expenditure. 01 0 0 | SYNTHESIS Yis__No
Ability of industry to absorb extra costs....0 0O O Do you feel able to recommend how new measures
Options for raising revenue to should be paid for? g 0O

pay for control measures ... d O O
Is sufficient information
available, or can
it be inferred?

® COMMUNICATION Yes Some Omy No [ SYNTHESIS Yes  No
Good understanding/supportby public .0 O O Will you have public understanding of, and support
Awareness of various authorities .............d 0O 0O for, new control measures? fl- -8
Industry awareness o 0o O
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SECTION ONE: BACKGROUND INFORMATION

There are no firm rules for either the format or the process of a strategy. The following
tables are only intended to stimulate—not constrain—discussion. They are examples,

not rules.

TABLE 5.1 SOME HAZARDOUS WASTE
STRATEGY ELEMENTS

WASTE REDUCTION

WASTE CONTROL

Waste avoidance and minimization— Discharge limits
B cleaner technologies Disposal controls
B cleaner operation
B low impact raw
materials and products
Recycling and recovery Treatment plants
Plant safety Disposal facilities

Transport control

Clean-up of spills
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TABLE 5.2 SOME WASTE CONTROL ELEMENTS

ADMINISTRATIVE TECHNOLOGY INFRASTRUCTURE
Standards Cleaner production Identification
Licences Recycling Packaging
Permits Storage Hazard classification
Enforcement Treatment Transport
Databases Transport Spill clean-up
Education Disposal Laboratories
Legal and policy Site clean-up Design
Analysis Research

Consulting

Training

Databases

Some Functional Links to be kept in mind

Close links exist with—

|

| M chemical products

l

W public health

M factory approvals

M agriculture (pesticides) and air/water pollution control

W emergency services

M EIA

M urban waste services
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TABLE 5.3 MAIN POINTS OF THE CAIRO GUIDELINES
AND PRINCIPLES FOR THE ENVIRONMENTALLY
SOUND MANAGEMENT OF HAZARDOUS WASTE

INTRODUCTION

I GENERAL PROVISIONS
Definitions
2 General principles
3 Non-discriminatory control

of hazardous wastes
4 International cooperation
5 Transfer of technology
6 Transfer or transformation
of pollution

I GENERATION AND MANAGEMENT
OF HAZARDOUS WASTES

7 Preventive measures

8 Establishment of competent
authorities

i CONTROL OVER DISPOSAL OF
HAZARDOUS WASTES

9 Disposal plans for hazardous wastes
10  Separation of hazardous wastes
11  Collection of hazardous wastes
12 Duty to ensure safe disposal
13  Use of best practicable means
14 Approved sites and facilities

15 International listing of approved
sites and facilities

16  Transfrontier effects of approved
sites and facilities—
pre-authorisation information

17 Transfrontier effects—consultation

18 Transfrontier effects—equal access
and treatment

MONITORING, REMEDIAL 1V
ACTION AND RECORD KEEPING

19 Monitoring
20 Public access to information

SAFETY AND V
CONTINGENCY PLANNING

21 Instruction of workers

22 Contingency plans

23 Contingency plans—
transfrontier effects

TRANSPORT OF VI
HAZARDOUS WASTES

24 Transport rules
25 Transport documentation

26 Notification and consent proce-
dure in respect of transfrontier
movements of hazardous wastes

27  States of export to readmit exports

28 States to cooperate in the
management of hazardous wastes

LIABILTY AND COMPENSATION VI

29 Liability, insurance and compen-
sation for damage caused by
hazardous wastes
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FIGURE 5.1 OBJECTIVES AND SCOPE OF A
NATIONAL INDUSTRIAL WASTE STRATEGY

Legislation r] Facilities

Policies Disposal methods
Waste production -] Disposal arrangements .
Licensing of facilities | { Facilities

) s (storage, treatment, disposal)
Surveillance, Enforcement 2 & p

5 New facilities

Hazard abatement powers 7
X . 1  Uperading of existing locations
Site reclamation Pgr g 8
. ] Ownershi
Data collection < p

Power to operate facilities

5

Emergency response
e Technical services, Research

Training Extension and Advisory

Management services
Monitoring, Data Processing
Information, Education

Public review

Source: State of Victoria, Australia, 1985
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FIGURE 5.2 COMPONENTS OF A
HAZARDOUS WASTE SYSTEM

Waste
avoidance
Direct Waste 2 > Recovery
recycling generator Re-use

In-house
storage

O
i

Collechon/
[] =)

Source: Technical Paper N° 93, World Bank, 1989
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FIGURE 5.3 ANEXAMPLE OF AN EVOLUTIONARY
APPROACH TO HAZARDOUS
WASTE MANAGEMENT

Integrated
System

CHEMICALS Dedicated
CONTROL Incineration

WASTE Household and
MINIMISATION Medical Waste Controls

“POLLUTER Ban Liquid
PAYS” Landfilling

WASTE EXCHANGE Physico Chemical
WASTE SURVEY Treatment

HAZARDOUS WASTE Cement Kiln Incineration
LEGISLATION Encapsulation

TRANSPORT Stabilisation of
CONTROLS Hazardous Waste

LANDFILL Co-disposal in
LEGISLATION Clay Cells

SCAVENGER CONTROLS Co-disposal of
AT Tips Hazardous Wastes

SOLVENT Trade Waste
RECYCUNG Controls

Water Pollution
Control

NIL | Sewerage or other
provision for sewage
Source: Waste Management and Research, March 1990
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SECTION TWO: THE CASEWORK TASKS

sl ENVIRONMENTAL OBJECTIVES

EXERCISE 1.1: ISSUES TO BE ADDRESSED

Summarize again the environmen- This task is really a repetition of earlier infor-
talissues in Udanax that need to be mation. It is as well, though, to be clear about
addressed. Choose the top three (3) the goals of a strategy by briefly listing again

priority issues. theissues to be addressed, and the objectives to
be achieved.
Fromearlier exercises, recall the goals— Either from this, or from your discussion, develop
or objectives—of a hazardous waste a short statement that could be adopted by the
strategy. government.

An example may help to focus discussion.
This strategy is concerned with the management
A waste strategy developed in 1985 in Australia of industrial waste, not just its disposal. Accord-
| had two principal objectives— ingly, waste avoidance and minimisation, waste
i generation, recovery, storage and transport are
all addressed in the recommendations. This is

sometimes termed “cradle-fo-grave” control.

® to protect the public and the environment
from the effects of pollution

| and

The strategy defined the roles and responsibili-
ties of all interested parties, in particular govern-
ment, industry and the general public.

‘ @ to ensure the establishment and operation
of effective disposal services (irrespective
‘ of immediate environmental risks).
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= EXTERNAL CONSTRAINTS AND INFLUENCES

EXERCISE 2.1: EXTERNAL FACTORS

Identify important external, non-
technical constraints and influences
in Udanax which the strategy must
accommodate.

By ‘external’, we mean outside the area of waste
management.

[

| The government will have more on its mind than
| just hazardous waste management.
|

Other societal goals will be important constraints
on waste control.

Th_ese include—

B economics
industry development policy
public sector investment policy

official secrecy laws

public controversy

Assignment of ministerial and institutional re-
sponsibility may also be an important factor.

Economics will include two aspects—

@ ability of government to pay for disposal
and

@ willingness of industry to pay.

Such other goals may constrain the technical
options of a waste management plan.

|
|

The working group should identify any social or
political constraints thatarelikelyin a country such
as Udanax.

Obstacles to new legal measures, particularly institu-
tional resistance to new powers being given to envi-
ronmental departments, may also be strong.

Is this likely to be important in Udanax?

Use a worksheet to summarise your results.
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7 STRATEGY ELEMENTS: POLICIES; INSTRUMENTS,
 ACTIONS, RESPONSIBILITIES -

EXERCISE 3.1:

STRATEGY ELEMENTS

Strategy ‘elements’ are the many separate meas-
ures or instruments that must be combined into a
coherent, coordinated master plan.

The present task is to list all the elements needed,

grouped insucha way as to give a simple overview.

| The idea behind FICURE 5.1 can be used here,
perhaps.

Three main groups of elements were considered
in previous Sessions—
® disposal facilities and operations
@ legislation
and
@ administrativeand organisational arrange-

ments.

Other elements may also be considered here, at
this stage.

A simple approach for the working

group is to first consider what other

W factors are needed to allow disposal
facilities to function properly ...

EXERCISE 3.2:

Some implications of the legislation
could be explored.

% How is the legislation to be made known
to those affected?

.. For example, laboratories for analysis; training
of staff; reliable transport operators, and so on.

These could be listed under the heading of ‘IN-
FRASTRUCTURE'.

IMPLICATION OF REGULATORY ACTIONS

How will enforcement be organised?
How will wastemanifest infringementsbe detected?

What will happen if enforcement never occurs?

EXERCISE 3.3: COORDINATION

Finally, a list of some important actions
whichrequirecoordination should be pre-

P pared. Actions that can be put into place
@ by acentral agency without coordinationand
without consultation should be listed separately.

For example, coordination is required on hazardous
waste transportregulations (with whom?), over waste
landfill (with which agencies?), and over hospital
wastes. List four (4) other coordination areas.

Summarise the results on a worksheef.
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INTERM MEASURES

EXERCISE 4.1: INTERIM MEASURES

The group should consider realistically How canitbeensured that the interim measuresdo
how long it will take to put a strategy not become permanent?
into place, and make it work.

Use a worksheet to—
What interim disposal measures should be

put into place so as to immediately reduce the @ list the proposed interim measures o
environmental impact of waste dumping? and
Who should do it? Who should pay? @ discuss their management

and operation.

EXERCISE 4.2: NEW STRATEGY ELEMENTS

Go back to TASK 3, and add any new
strategy elements arising from interim
measures.

Include consideration of technology, legislation
and coordination measures.

170




HAZARDOUS WASTE: POLICIES AND STRATEGIES

A TIMETABLE FOR '|MPLE'M_E|51TAﬂTxQN-:i= Jo

EXERCISE 5.1: IMPLEMENTATION

However, it is unlikely that the strategy can be

The development of a formal strate lan has
- P &P implemented all at once.

considerable value in showing how individual
actions are linked. Waste management measuresinindustrialised coun-
tries have always evolved over a period of time.

|
|
|

The next task for the group is to link

the strategy concept and the interim
measures, by developing a progression
” of actions that can be implemented over a
period of time.

An example of such an evolutionary
ladder was shown in FIGURE 5.3.

Thegroup should draw upa comparable ladder for
Udanax.

EXERCISE 5.2: CONSULTATION

Discuss the consultation mechanisms
that you feel need to be set up immedi-
ately with—

® official levels
@ within government
and

® the public and industry

—s0 as to help implement the strategy.
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SECTION THREE: THE SESSION REPORT

Aseparate worksheet should be completed for each exercise. Asuggested
worksheet is shown on the following page. Make copies of this worksheet
for all exercises.

The information in these worksheets can be used to prepare a summary
report for the entire session. The Session Report on the page following
the worksheet should be used for this purpgse.

As well as showing conclusions and results, any missing information, and
additional work which may be needed, should be indicated.

Tables and charts can be attached to the report.

There is no set format or content, but the report should be intelligible to
non-specialists such as a minister or a journalist.
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A worksheet such as the one shown below can be conveniently used to summarise the results of each exercise.
Make copies of this sheet for as many exercises as are attempted.

e S W S e [y e b st e Date ............. ceeeens
T R S O o T S R R R E
Work Group Members

This sheet is for your personal use.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES

U ASTRS

Main Conclusions

i
i
L
A .i

continue on following page if necessary

Work Group Members

Return completed sheet to workshop coordinator for inclusion inthe Workshop Report.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES

Main Conclusions—ctd
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SECTION FOUR: REFERENCE MATERIAL

51 SafeDisposal of Hazardous Wastes: The Special Needs and
Problems of Developing Countries

3 vols, World Bank/WHO/UNEP, 1989.
5.2 The Cairo Guidelines and Principles for the Environmen-
tally Sound Management of Hazardous Wastes

UNEP, 1987.

5.3 Management of Hazardous Waste
WHO Regional Publications, European Series, N° 14, 1983.

54 Industrial Waste Management
CEFIC, 1989.

and Guidelines on Waste Minimisation

CEFIC, 1990.

5.5 Adopting Hazardous Waste Management to the Needs of
Developing Countries

A special edition of Waste Management and Research
Vol. 8, N° 2, March 1990.

5.6 Guidelines for Establishing Policies and Strategies for
Hazardous Waste Management

ASEAN/UNEP/CDG, 1986.
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INTRODUCTION

Many members of the cabinet—and most
members of the public—may not have
heard of the Basel Convention.

Much of industry will not understand its
implications very well.

There may be a suspicion of externally
imposed obligations.

The Task Force needs to familiarise itself
thoroughly with the Convention so as to
be able to discuss it without causing fur-
ther confusion.

The Task Force may also need to initiate an
information programme about the impli-
cations of the Convention.

This Session will explore a few of the many
implications of the Convention to Udanax.

The notes for this Session havebeen organ-
ised into four Sections—
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THE TASKS YOU WILL UNDERTAKE

IN SESSION SIX

Preliminary Exercise

Application of the Basel Convention

The Task Force should pursue three lines of inves-
tigation—

Task One

Rewew the cnrrent s:tnahon of

trade of hazardous waste y
Exercise 1.1 Current export/import
Task Two
Consldex the admimstrahve implicati
~ ofthe Basel Conventzo:i AN
Exercise 2.1  Reporting sheet
Exercise 2.2 National surveillance
programme

Exercise 2.3  Information management
Exercise 2.4  Transport regulations
Exercise 2.5  Other regulations

Task Three

P e B

Exercise 3.1  Regional disposal options

Exercise3.2  Regional agreements

Furtherinformation and references needed to carry
out the tasks are included in each exercise where
necessary.

Theresults of the discussion on each exercise should
be summarised on the worksheets provided.
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SECTION ONE: BACKGROUND INFORMATION

MAIN POINTS OF THE BASEL CONVENTION

The full text of the Basel Convention is found by
consulting the references. Some key pointsare sum-
marised below.

1 A signatory State cannot send any haz-
ardous waste to another signatory State
that bans imports of it or to any country
that has not signed the treaty.

2 No signatory country may ship hazard-
ous waste to another signatory State if
the importing country does not have the
facilities to dispose of the waste in an
environmentally sound manner.

3 Everycountry has thesovereignright to
refuse to accept a shipment of hazard-
ous waste.

4 Before an exporting country can start a
shipment on its way, it must have the
importing country’s consent in writing,.
The exporting country must first pro-
videdetailed information ontheintended
export to the importing country to allow
it to assess the risks.

5 Thetreaty asksthatless hazardous waste
be generated, and what is generated to
be disposed of as close to its source as
possible.

6 Whereanimporting country isunable to
dispose of legally imported waste in an
environmentally acceptable way, then
the exporting State has a duty either to

10

11

12

take it back or to find some other way of
safely disposing of it.

The treaty states that “illegal traffic in
hazardous waste is criminal”.

Shipments of hazardous waste must be
packaged, labelled, and transported in
conformity with generally accepted and
recognised international rules and stand-
ards.

Bilateral agreements may be made by
signatory States with each otherand with
anon-signatory country, but these agree-
ments must conform to the terms of the
Basel treaty and be no less environmen-
tally sound.

As authorities in many countries fre-
quently do not have trained specialists
and technical know-how about hazard-
ous waste and how to handle it effi-
ciently, the treaty calls for international
cooperation on the training of techni-
cians, the exchange of information, and
the transfer of technology.

The treaty sets up a secretariat to super-
vise and facilitate its implementation.

Signatory parties will report annually
informationabout transboundary move-
ments of hazardous wastes in which they
have been involved.
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BASEL CONVENTION: ARTICLE 13

Transmission of Information

1
B

3 The Parties, consistent with national laws and regulations, shall transmit, through
the Secretariat, to the Conference of the Parties established under Article 15, before
the end of each calendar year, a report on the previous calendar year, containing the
following information:

(a)

(b) Information regarding transboundary movements of hazardous wastes or
other wastes in which they have been involved, including:

(i) The amount of hazardous wastes and other wastes exported, their
category, characteristics, destination, any transit country and disposal
method as stated on the response to notification;

(ii) The amount of hazardous wastes and other wastes imported, their
category, characteristics, origin, and disposal method;

(i) Disposals which did not proceed as intended;

(iv) Efforts to achieve a reduction of the amount of hazardous wastes or
other wastes subject to transboundary movement;

(c)
(d)
(e)
M
(g)
(h)
(1)
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SECTION TWO: THE CASEWORK TASKS

PRELIMINARY EXERCISE: APPLICATION OF THE

From the Main Points of the Basel Conven-
tion (OPTIONAL EXERCISE—use the full
text of the Convention) identify the

main waste management elements that

are called for in the Convention.

How many of the elements that you have selected
are necessary for—

® wastes management within Udanax?
and

@ wastes subject to import/export?

BASEL CONVENTION

|
As an aide memoire, you can use TA-

BLES 5.1, 5.2, and 5.3, and FIGURES 5.1,
5.2 and 5.3 to identify possible waste
management elements.

TRADE?*OF HAZARDOUS WASTE :

EXERCISE 1.1:

Prepare a short report to the Basel Con-
vention secretariat of the current
known situation regarding export/

import of hazardous waste in Udanax.

From the country report, a number of
facts emerge about the export/import
situation. Few of these seem to be well
| substantiated.

CURRENT EXPORT/IMPORT

First, comment how likely it is that clandestine
importand dumping operations could be detected.

Then discuss some possibilities for detecting such

operations.

Whatofficial monitoring programmesexist tomoni-
tor waste export and import?

Prepare a short summary of the above on a
worksheet.
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CONSIDER THE ADMINISTRATIVE |MPLICATIONS
OF THE BASEL CONVENTION

EXERCISE 2.1:

How do you suggest that a national
agency in Udanax should collect in-
formation oninternational hazardous

waste movements?

From your response to this question, prepare a
proposal for a reporting sheet that will be a national
submission to the Secretariat of the Basel Conven-
tion, based on the results of EXERCISE 1.1.

REPORTING SHEET

Attach the report sheet and the submission to the
worksheet.

Use a worksheet to make any comments you
may have about this exercise.

EXERCISE 2.2: NATIONAL SURVEILLANCE PROGRAMME

Discussa possible national surveillance
programme in Udanax for—

A import

and

B export of hazardous waste

Who should do it? How? And what would they
look for?

How can illegal activities be detected?

The group should suggest who would coordinate

this programme, and how the results will be col-
lated.
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EXERCISE 2.3:

From the Main Points of the Basel
Convention, identify those for which
there is an obligation for the national
authorities in Udanax to collect or dis-
seminate information.

How will this information be stored?

Who should be responsible for collecting and
distributing the information in Udanax, if the
Convention is ratified in six months?

INFORMATION MANAGEMENT

OPTIONAL EXERCISE

Repeat this exercise using the complete
text of the Basel Convention.

Report on your discussion on the worksheet.

EXERCISE 2.4: TRANSPORT REGULATIONS

Make a proposal for a national regula-

tion to implement the ‘transboundary
transport’ sections of the Basel Con-
vention. What should such regulations
contain in Udanax?

Who should implement the regulation?

What resources would be needed for enforcement?

A completeregulation would encompass
concepts of approval (or not) for export/
import, monitoring, reporting, nomen-
clature and labelling, conditions of trans-
port (if any), and verification of treat-
ment, among others.

For this exercise, you should keep the
proposal simple. Initially, just add a fur-
ther short section to TABLE 3.4 in SESSION
3. You will need to indicate any new
annexes that are required to implement
the clauses.

Report on this exercise on a worksheet.

EXERCISE 2.5: OTHER REGULATIONS

Look again at the Main Points of the
Convention. Identify otherregulations
(in addition to EXERCISE 2.4) that are
needed to implement the Convention.

To what extent are these regulations already in-
cluded in TABLE 3.4?

Suggest some additions to this table.

Do you consider that the clauses of TABLE 3.4 are
sufficient to implement the relevantexport/import
clauses of the Convention?
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E @ CONSIDER THE RE’GIONAL IMPLICATIONS

EXERCISE 3.1: REGIONAL DISPOSAL OPTIONS

Which wastes produced in Udanax | Comment

could conceivably be considered as 2 S s IR

forming part of a hypothetical future : -'_'Reglonal dxsposal plans usually refer'
international regional disposal plan? ':"l(! Shared dxsposal facﬂmes Stld‘l as

Report on this exercise on a worksheet.

What regional or bilateral agreements
do you recommend for Udanax? What

! Refer to SECTION ONE for possible frame- .
should such agreements cover?

\ work ideas.
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SECTION THREE: THE SESSION REPORT

Aseparate worksheet should be completed for each exercise. Asuggested
worksheet is shown on the following page. Make copies of this worksheet
for all exercises.

The information in these worksheets can be used to prepare a summary
report for the entire session. The Session Report on the page following
the worksheet should be used for this purpose.

As well as showing conclusions and results, any missing information, and
additional work which may be needed, should be indicated.

Tables and charts can be attached to the report.

There is no set format or content, but the report should be intelligible to
non-specialists such as a minister or a journalist.
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A worksheet such as the one shownbelow can be conveniently used to summarise the results of each exercise.
Make copies of this sheet for as many exercises as are attempted.

eSO Gl . . A L s s s 075 S

.
Exercise ............... Aa sl Cx Ay s s el hoin n A aln e A A e RS ¥ v e i TR R w4 e o

Work Group Members

This sheet is for your personal use.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES
WMD) || - resisusentucummmbanrs osssansasassnsancans mmssasminsarasnspensasommssnn asasys somresmnpnsasansaanmtasssnasasassasnanasess
ey e e e e e
T S S S e e s R ]
TASKS  eeeeeeseseeeseesssses s ssss e ssssasnns EXETCISES ..vvvuvinsssenssessssssssoressasnns l : :
Main Conclusions F R ,
continue on reverse if necessary
Work Group Members

Return completed sheet to workshop coordinator for inclusion inthe Workshop Report.
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HAZARDOUS WASTE POLICIES
AND STRATEGIES

il Main Conclusions—ctd
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SECTION FOUR: REFERENCE MATERIAL

6.1 The Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their Disposal

UNEP, 1989.

e 6.2 Greenpeace Information Dossier
Greenpeace.
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HAZARDOUS WASTE SITUATION
QUESTIONNAIRE

UNEP: Industry and Environment Programme Activity Centre (IE/PAC)

Country/Region:

Period/Year:

Prepared by: Date:

INFORMATION NOTE TO USERS

This questionnaire seeks to collect basic, country-specific information in order to give an overview
of hazardous waste generation rates and disposal needs. This information will allow an appraisal
of the environmental problems, the sources of hazardous waste, and the management elements
already in place.

The first part of this document consists of a simple two-page overview questionnaire that can be
used alone or in conjunction with a second, more detailed survey. When used alone, it can be
widely distributed in order to quickly obtain an appreciation of the general situation in a country.
This overview questionnaire can be completed by country personnel without requiringa greatdeal
of research. They will rely on their own knowledge and experience, and perhaps on easily
| accessible documentation.

The second part consists of a more detailed questionnaire for in-depth investigation of the factors
important to the management of hazardous waste. It is designed for use by consultants or
experienced national experts. It is not suitable for mail-out.

Both parts can be used in actual country studies. They are also useful in preparing trainees for a
forthcoming course by collecting information in ad vance that can then be used in association with
this manual.

In order to complete all the information asked for, it will often be necessary to contact special
information directories handbooks and annual reports, and to contact information sources in
various government departments. These sources should be indicated in appropriate places in the
tables to allow follow-up later.
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HAZARDOUS WASTE: POLICIES AND STRATEGIES RESOURCE SECTION @ ||

c

EXAMPLE OF A
WORKSHOP PROGRAMME

UNEP/IMO/ISWA Regional Workshop on
HAZARDOUS WASTE MANAGEMENT POLICIES AND STRATEGIES
o for East African Countries

Mauritius; 3-7 June 1991

INFORMATION NOTE TO USERS

The following pages show the programme used by UNEP in 1991 for a five-day regional workshop
in Mauritius on ‘Hazardous Waste Management Policies and Strategies’. The workshop was
organised jointly with the International Maritime Organisation (IMO) and the International Solid
Waste and Public Cleansing Association (ISWA).

The programme shows how the manual can be used for a short course by selection of relevant
background material and exercises. When other issues—for example, marine pollution—are
included in the programme, further background material must be added to the manual, and the
O UDANAX country report modified with respect to these issues.

For the Mauritius workshop, a shorter manual was prepared for each trainee as a ‘workbook’. This
included Parts I and II of this manual, as well as selected exercises from Part III. Exercises were

carried out by groups of trainees who reported back to plenary session on the Session Report forms
shown in this manual.

The Overview Questionnaire was sent to trainees before the workshop, together with the Country
Report form (page 17). Trainees were requested to prepare a written country reportalong the lines
of the Udanax report, and to give an oral summary of their country situation.

Full details of this and other workshops are available from IE/PAC in the form of detailed
workshop reports.

It should be noted that the manual can be used for courses as short as one day. Only a limited number
of simple exercises can be done; however, even at this level, they are very stimulating for trainees.
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:30 Registration of participants

:30 Opening of the workshop

Minister of Environment and Land Use
UNEP
IMO

00 Coffee break
30 Review of hazardous waste issues in the region.

Marine pollution. International agreements, national
actions. Management principles. (UNEP; IMO; ISWAa)

:45 Review of case study scenario and exercises (UNEP)
:00 Introduction to groupwork exercises. (UNEP)

:30 Lunch in work groups. Groups to select their

respective presidents and rapporteurs.

:15 Presentation on technical theme 1: "Assessment of

land-based and marine sources of waste and pollution".
(UNEP; IMO)
Demonstration of INVENT

:30 Case study groupwork on theme 1: "Assessment of

land-based and marine sources".

Summary of prior background exercise

Exercise 1: Rapid assessment of industrial waste
Exercise 2: Organization of a waste survey
Exercise 3: Assessment of ship- generated waste
Preparation of first groupwork report.

:00 Country reports (includes land- and maritime

situation)
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:00 Interim groupwork reports from theme 1.

:00 Presentation and discussion on technical theme 2:

"Technology for incineration, treatment and disposal
of wastes on land and at sea". (UNEP; IMO;)
Explanation of case study work on theme 2.

:00 Case study groupwork on theme 2:"Disposal

technology".

Exercise 2.1: Disposal options for selected wastes
Exercise 2.3: Immediate disposal actions

:30 Lunch

:30 Presentation and discussion on technical theme 3:

"Infrastructure, technical and support measures".
(UNEP; IMO). Short film of a treatment centre

:30 Continuation of groupwork on theme 2:"Disposal

technology".

Exercise 2.5: Marine disposal options

;00 Country reports

Chair: Kenya (Kiai)
Countries: Lesotho, Malawi, Swaziland, Uganda, Zambia

Film.
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30

- 9:00 Interim groupwork reports from theme 2.

- 10:00 International conventions on waste and marine
pollution (UNEP, IMO)

- 10:30 Film on international waste trade

Introduction to the field wvisit - landfill, port of
Port Louis.

Depart for field visit

Sandwich lunch

Depart for WED ceremony
- 14:30 World Environment Day ceremony - Port Louils
- 17:00 Free time in Port Louis

Depart by bus for Sandy Bay Hotel

WED cocktail hosted by the Minister for Environment
and Land Use.




8:30 - 9:00 Review of field visit. Review of hazardous waste
practices and facilities around the world (audio-
visual presentation) .

9:00 -~ 10:00 Presentation on technical theme 5: "National
pollution- and waste control policies, regulations and
administration". (Land-based and marine). (UNEP; IMO)

10:30 - 12:00 Case study groupwork on theme S:
“Policy/legislation/administration options"

Exercise 4.1: Legislative control instruments for
waste operations

Exercise 4.2, Question 2, part (ii1): Review of a draft
waste regulation from the point of view of the Basel
Convention.

Exercise 4.3: Marine dumping control strategy.

12:00 - 13:30' Lunch

13:30 - 14:30 Presentation on technical theme 4: "Waste
avoidance, reduction, recycling. (Land & marine).
Cleaner production". (UNEP; IMO; ISWA).

14:30 - 16:00 Case study groupwork on technical theme 4:"Waste
avoidance, cleaner production®.
Exercise 3.2: Options for waste avoidance
Exercise 3.1: Waste minimization 1in Udanax
Exercise 3.3: Offshore disposal

16:00 - 17:00 Country reports

Chair: Seychelles
Countries: Comoros, Ethiopia, Gambia, Kenya,
Madagasscar, Sierra Leone.
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:00 Interim groupwork reports

:00 Presentation on technical theme 6: "Waste control

strateqgy; first steps; interim measures". (UNEP; IMO;
ISWA)

30 Case study groupwork on theme 6:"Developing a waste
control programme".

Exercise 5.1: Public infrastructure for disposal
Exercise 5.2: Interim measures for disposal
Exercise 5.3: Marine aspect of waste policies

:00 Preparation of groupwork report for Session S.

:30 Working lunch to finalize the summary of all

groupwork results for presentation in the
afternoon.

:30 Workshop synthesis and appreciation of country

reports - F.Balkau, R.Coenen (UNEP/IMO)

Presentation of groupwork results by working group
rapporteurs.

Comments on workshop by group chairmen.
Evaluation

Final address by:

- Mr.R.Prayag (Mauritius)

- Mr.D.Brown (IMO)

- Mr.F.Balkau (UNEP)

Close workshop
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BACKGROUND PAPER ON
HAZARDOUS WASTE MANAGEMENT
MANAGEMENT AND CONTROL SYSTEMS
FOR HAZARDOUS WASTE
D

| The following paper gives an overview of some of the key considerations in building up an action
plan for the management of hazardous waste. For detailed information on specific issues, the
references listed at the end of the paper or in the manual should be consulted.

UNEP IE/PAC
Dec 1991

-
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Management and Control Systems

for Hazardous Waste

] Introduction

Deteriorating environmental conditions in several parts of Europe have more than ever before
focussed the .:tention of governments and the public on hazardous industrial wastes.
Previously such wastes were disposed of without particular care. In some cases wastes have
been exported to countries that lack effective control systems.

The response of governments has been to attempt to quickly put into place national control
systems over industrial wastes. Recent international agreements such as the Basel
Convention themselves rely on effective national systems for their implementation. However
limited national experience with hazardous waste management often means that such new
control systems are less effective than had been hoped. Most countries are therefore anxious
to learn from the collected experience of others so as to reduce the time taken to put effective
programmes into place.

This paper briefly examines the elements of an effective management strategy for hazardous
waste, as well as outlining the contributions that some international organizations are making
in putting such strategies into place.

2.  What is Hazardous Waste Management?

Which wastes are hazardous? What do we mean by management? More fundamentally, what
are "wastes"?

It is often tiresome to begin a discussion with definitions of terms. However in the case of
hazardous waste management it is important that we all speak the same language. Hazardous
waste comes from many sources, and many organizations will be involved in control actions.
A variety of specialists from disciplines such as law, enginecring, cducation and public
relations are needed to contribute to action programmecs. We must also remember that
regulations and administrative control systems depend on clear and unambiguous definitions
and classifications.

The definition of those wastes to be managed is crucial. Commonly, hazardous waste
includes all wastes that are listed in a schedule, or that have hazardous properties such as
toxicity, flammability, corrosivity, or ecotoxicity. Most of these wastes come from industry,
however agriculture, transport services, hospitals and research laboratories, and even
households, will also generate such wastes.

Management means different things to different people. In general it refers to the rational
control over all aspects of the life-cycle of a waste, in line with a well-defined set of _
objectives. It is important to define the management responsibilities of all partners in such
life-cycle control, from the generator through to the final disposal operator. Even the public
has an important role in some strategies.

Each country must adopt its own definitions of terms and classification system for wastes. As
a guide, some working definitions used by UNEP/IEO are shown in Annex 1. The
classification of wastes used in the Basel Convention is shown in Annex 2.




A controversial issue at the moment 18 whether wastes intended for recycling should be
cxempted from hazardous waste controls. Industry would prefer such an exemption 0 as to
improve the economics of recycling, however government agencies remember the pollution
that has been caused by sham recycling schemes in the past, and are therefore reluctant to
agree to exemption. The Basel Convention included wastes intended for recycling within its
management system, and many national systems do likewise.

3. Assessment of the Waste Situation

Before we can devise sensible solutions we must first have a good idea of what the problem
is, both in nature and in extent. Surprisingly this is often overlooked by many national
authorities who are in a hurry to get on with building a control system. However without firm
evidence that there is indeed a problem we are unlikely to convince policy-makers to pass
regulations and to commit money to build facilities. And without a good estimate of the
waste sources we are in any case unable to design and build the disposal facilities that are
needed.

Surprisingly, good data on environmental impact are often difficult to find. This is
particularly so in respect of the cost of health and other damage, the number of people
affected, the value of natural resources destroyed, etc. A specific activity has usually had to
be launched to collect such information, and such data as exist should be put into an
assessment report in order to document the size of the problem. Such a report needs to keep
its audience in mind. It should be simple, persuasive, must include cost estimates of damage,
and draw some conclusions about immediate and future risks.

Assessment of waste sources is also more complex than it first appears. Neither the types nor
the quantities of waste are always immediately obvious, waste gencrators are frequently
ignorant of what they actually produce, and will in any case be secretive about their
operations. Past waste surveys have been remarkably inaccurate. While direct measurements
are more accurate, they are also more expensive. Waste assessment has thus become a highly
skilled exercise that requires time, patience, training and a high level of interagency and
intersectorial co-operation.

In countries where comprehensive data on waste sources do not exist, rapid assessment

" methods can be used to give a first estimate, and to provide a starting point for further more
detailed examination. Such rapid assessment methods include both manual and computer
based calculation programmes. Direct monitoring and surveys can then follow, and
subsequently the results of several methods are combined so as to increase reliability.

Once the problem (environmental impact) and its origin (waste sources) have been identified,
we can start to consider the options for action. It is however useful to first identify the
administrative context in which the waste problem finds itself. This context includes those
regulations that may already exist, the government agencies with responsibility for health and
safety, and the technical infrastructure and support services available. An important aspect is
what is sometimes called a 'key player analysis', ie. identification of those key individuals and
agencies who may help or hinder in the eventual control of hazardous wastes.

The entire set of assessment steps above has recently been put by UNEP IE/PAC into the
form of a Situation Questionnaire. This questionnaire is intended 1o be used by waste
managers or consultants to identify the most relevant features of a country situation as it
concerns the management of hazardous wastes. The table of contents of this questionnaire is
shown in Annex 3.




4.  Preparing a Hazardous Waste Action Plan

Experience in countries that have implemented hazardous waste management programmes in
the past shows that it is necessary to act on several different {ronts simultaneously. In
particular the following are indispensable:

- establishment of waste treatment and disposal facilitics,

- legislation to set acceptable standards for waste handling facilitics, and to require
monitoring and reporting of waste operations,

- an administration to enforce the legislation, to monitor wastes and Lo undertake some
practical disposal operations,

- adequate infrastructure and technical support services such as waste transport contractors,
analytical laboratories, consulting and design serviccs, training institutions, information
services, data banks to monitor waste data, and so on.

These elements are mutually interdependent, and have to be matched to the demands of each
other. Accordingly one often talks of the need to prepare a waste management strategy.
Figure 1 shows the elements that were included in a waste strategy in Australia in 1985.
Figure 2 shows the waste handling operations that need to be considered when assembling
such a set of controi elements.

In view of the ease with which wastes can now cross borders, it is necessary for national
strategies to pay regard to international developments in waste management, particularly
concerning control over export/import of wastes and of trade in secondary raw materials
(wastes sent for recycling or recovery).

The process of preparing a strategy will be as important as the contents. Many good
proposals around the world have had to be abandoned because the ground had not been
adequately prepared. Early public consultation on proposals is essential, discussions with co-
operating agencies and regular briefing of politicians are indispensable. Industry must clearly
understand what it is expecte,d to do, and why.

Even with such a consultative process success is not guaranteed. However the absence of
such a process has negated whatever chance of success there might have been for many
programmes which were technically sound. It is no longer true that engineers and politicians
can 'persuade’ the public of the merits of proposals on which the public has had no prior input.

This is true even in developing countries, some of which also have found that public

opposition can cause delay or even abandonnement of projects that are inadequately _
presented. Projects that have been successful have tended to include the elements shown in
the box below. .

Waste Strategi

. Early discussions with the public

. Openness to public views and suggestions

. Strong emphasis on waste reduction actions " . 4
. Safe management of existing facilitics - =3t b e
. Safe design of new facilities ' e iz o

. A facility operator who has public confidence e it (Y




A number of references have been prepared to help guide the preparation of a waste
management strategy, including the consultation process. In parucular a regional workshop
held by UNEP in 1986 gave clear and succinct guidance on this issue in its final report
(Reference 10). The Cairo Guidelines and Prmczp!es for the Environmentally Sound
Management of Hazardous Wastes, UNEP, 1987 (Reference 7), subsequently summarized the
major considerations of a strategy, which were ultimately incorporated in the 3-volume
manual on safe disposal prepared by UNEP, the World Bank and WHO in 1989 (Reference
1). The main points of the Cairo Guidelines are shown in Annex 4.

The implementation of a waste management strategy takes time. Many countries have taken
over a decade to assemble their programmes, and most are still not complete. It is therefore
important to consider how to phase in the various measures, and what temporary measures to
put into place in the meantime. The adoption of interim mecasures was considered at an ISWA
workshop in Honolulu in 1989 (Reference 16), and is summarized in Section 7 of this paper.
Interim landfill arrangements will be among the immediate temporary measures adopted, as
will options for co-incineration, recycling and perhaps long-tcrm storage. A strong waste
avoidance and reduction programme can also do much at this stage to deal with some waste
streams which are generated in excessive quantity, or which are difficult to dispose of.

We go on now to look briefly at the major components of a waste strategy.

5.  The Components of a Waste Strategy

The main components were earlier listed as: technology; regulations; administration;
infrastructure. We will examine each briefly in turn to see how they contribute to an overall
waste management strategy.

5.1 Technology for Treatment and Disposal

Contrary to common opinion, safe and efficient technology is already available to deal with
most industrial wastes. In fact information on technologies is the easiest waste management
information to find in references and journals. Additional R&D helps to further reduce costs,
to improve operating efficiencies and performance, and to develop variations such as mobile
plants, etc.

Table 1. shows some of the main disposal technologies which are commonly applied around
the world. Reference 1 gives a more complete discussion of the various options and their
application.

The actual choice of treatment technology will depend on government policy as well as on
scientific principles, and therefore it is important to clearly identify such policics at the outset.
Examples of policies applied in some countries include:

- acceptance (or not) of co-disposal and co-incincration of industrial and other waste,
- non-acceptance of liquids in landfills,
- requirement of pre-treatment and stabilization of all toxic waste prior to landfill,
- ban on disposal of certain wastes that can be recovered,
uSe only of proven Lechnologles

These policies are often incorporated into a broader approach that promotes a hierarchy of
waste pnonues such as: (i) waste avoidance, (ii) recovery and recycling, (iii) treatment, (iv)
d{sposai

¥ v 1




In choosing technologies, factors such as safe disposal of residues must be taken into account
as well as treatment efficiency. Considerations of infrastructure, traincd manpower for
operation, and whether or not the plants are to be run for single waste streams or for a
collective facility, are among the additional constraints.

Some countries have prepared guidelines and tables to guide in the choice of acceptable
technologies. Table 2. is taken from an Australian stratcgy in 1986. A more comprehensive
set of tables can be found in Reference | as well as in other literature.

5.2 Legislation for Waste Management

The framing of effective regulations is a difficult task. A multitude of waste sources and
handling operations have to be covered, and yet the regulations have to be practical to
enforce. New regulations on hazardous waste have Lo fit into an existing framework of laws
on municipal waste, on chemicals and pesticides, on public health and safety, on industrial
permits, on public sewer systems, on the management of air and water pollution, and on
transport safety. Many of these have already developed their own classification and permit
systems. In addition, regulations and classifications now need to pay regard to the Basel
Convention s0 as to be as compatible with the regulations in other countries. .

The following are common elements of national legislation on hazardous waste:

. Defining objectives of the legislation

. Defining responsibilities of generators, operators -
. Classification of wastes and sources

. Permits for operators and facilities

. Standards for discharges to waler, air, land

. Standards for waste transport

. Bans on certain operations

. Monitoring of generation, transport, disposal
. Clean-up of contaminated sites

. Penalties for non-observance of requirements
. Incentives for R&D and installation of plant

Each country has so far developed its own approach to regulation, however there area ;
number of guidance documents and case studies that can be consulted. In partxcular the
Cairo Guidelines outline the main considerations. ;

5.3 Operation and Administration L ; .f_'_._j 18
Many countries now prefer that waste disposal is carried out by the private sectox: (perhaps
under government licence), while standard setting and monitoring rests with the government.
Establishment of control legislation is of course also a government function. . - Re v
Legislation is worthless unless there is effective enforcement. This:is pamcuIarly twe for-
hazardous waste legislation. Enforcement requircs an inspectorate that is trained to recogmze
the special aspects of industrial waste, while continuing to deal with more traditional



pollution problems. The creation of a separate waste inspectorate has proven to be less
effective than this integration with pollution enforcement.

In addition to enforcement there needs to be a special unit that has responsibility for policy
development, for monitoring and data collection, and for making special arrangements for
certain wastes that are difficult to dispose of. The unit must also take an active role in
minimizing the generation of waste production.

5.4 Infrastructure and Technical Services

This area is unfortunately sometimes overlooked when waste strategies are prepared. Some
examples are shown in the box below.

. Safe landfill facilities for treatment residues, incincrator ash, soil and residues
from site clean-up, and those wastes that cannot be avoided or treated

. Safe interim storage facilities for abandoned wastes and wastes collected from
small generators

. Analytical laboratories capable of handling the complex samples from a waste
control programme

. Training institutions for drivers, operators, inspectors, and site clean-up personnel

. Educators and trainers to handle sensitive communications programmes with the
public, with NGO's, and with local politicians

. Monitoring and data collection facilities

6. Waste Minimization/Cleaner Production

It is now generally conceded that a proactive approach to waste minimization has to be taken
if a management programme is to be successful. This has been incorporated into the cradle-
to-grave policy adopted by many countries, however practical action has been slower to

< follow..

. Waste minimization sidesteps many of the problems with treatment and disposal. An
effective programme incorporates both a tightening up of standards applying to waste
-operations, as well as incentive and information programmes to demonstrate that practical
programmes of waste avoidance do work, are economic, and can be implemented in most
industries. For example:a recent report from the Netherlands indicated that of 40 industry
case studies, waste minimization measures had an economic payback or were cost-neutral in
38. Only in two cases was there a long-term cost penalty to the industry concerned.

Waste minimization within the industry requires first an assessment of the waste sources, and
then a systematic examination of reduction options. A number of references are available to
guide such a process (Referernces 12,19 and 20).

A number of governments lfavé recently taken a more proactive approach to waste reduction.
The Netherlands has adopted réduction targets for many industrial (and domestic) wastes, and
is backing this'up with'strong action ‘programmes. The State of Victoria in Australia has
adopted an‘integrated programme of regulation, advice, énforcement and incentives. Various
states in the USA have done likewise, and the US EPA has crcated a special Office of
Pollution Prevention to oversee its national programme.



A part of the US EPA programme is a computer-based clearinghouse on pollution prevention
information. This clearinghouse has recently been made available to UNEP IE/PAC as the
basis of its International Cleaner Production Information Clearinghouse (ICPIC). ICPIC can
provide examples of company and government programmes, as well as case studies of low-
waste production technologies. Access to ICPIC is available free of charge to users around
the world. It is one component of IE/PAC's Cleaner Production programme (see Annex 6)
which aims to assist countries and companies in implementng pollution prevention
programmes around the world. Likewise ISWA has been active in publicizing waste
minimization through special conferences and publications.

7.  Country Experiences

A number of countries around the world have been gradually developing their hazardous
waste management systems in recent years. While the longest experience has been in
industrialized countries (where the problem has been the most acute), some developing
countries have also moved in recent years to put control measures into place. The ISWA
workshop in Honolulu in 1989 reviewed a number of country case studies which are
described in Reference 16. Very briefly, the experience can be summarized as follows:

- effective waste management relies on a combination of measures rather than a smglc
technical or regulatory initiative,

- the building of support for waste control measures among the public and government
officials is critical to success,

- co-operation with and between government, industry and public bodies is necessary if
practical minimization and disposal measures are to be effective,

- a gradual building up of control measures is easier than the implementation of grandiose
master plans. A waste management strategy should include short-term actions for
immediate implementation, and a phased approach to longer-term actions. An example
of such a phased approach is shown in Figure 3.

8.  Transport of Hazardous Waste - the Basel Convention

Following a series of well-publicized incidents of waste export and attempted dumpmg, the
world community moved to prevent such trade as far as possible. In May 1989, 116 countries
signed the Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal, and this Convention came into force during 1992. Annex 5 shows
the main features of this Convention, which in addition to regulating the transport of wastes,
requires that less waste be produced and that any remaining residues be disposed of asiclose
to the place of production as possible. A secretariat based in Geneva has the responsibility of
monitoring the implementation, and of adwsmg ¢ountries about the pracncal masures' they
can take. \ _ SR e T R4

9.  Training in Hazardous Waste Management. e g e ) {oif @

Training of national personnel is an 1mp0rtan§ aspem of the Jmplementauan of tha Basel
Convention. UNEP IE/PAC together with other organizations such as ISWA commcnccd a
series of training workshops in countries around the world.. Workshop themes range from.
policies and strategies to technical themes of landfill, treatment and disposal; -kn-order to;
extend training opportunities to the:largest audience possible, a training manual.on; Haz.ardous
Waste Policies and Strategies has. been preparcql for use by, oth-,:r mstxtut!,ons Thg manual

i g e T lli—l_"l ¥ ‘I' '.}';'."_
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consists of a country case study, followed by over 80 practical excrcises on a range of
technical subjects.

A second manual on Landfill of Hazardous Waste is under preparation.

Training is also important for waste prevention. Here it is particularly thc waste generators
who must be influenced, so the target audience is much broader than just waste managers. It
is important to include the strategic areas of industrial planning, product design, etc.
Professional awareness and undergraduate education are two key areas to be addressed.
Specific prevention skills must also be developed, [or cxample through waste reduction
auditing (see Reference 12).

10. Summary

A number of interrelated measures arc needed for effective control of hazardous waste. These
measures can be combined into a strategy which is implemented in an evolutionary manner.
Prior assessmeént of environmental impacts and of waste sources is essential for such a
strategy to be correctly focussed on the major environmental problems. Waste minimization

- through the concept of cleaner production is an esscntial element of a strategy. A number of
international organizations such as UNEP and ISW A have prepared information and training
material to help national authorities pursue effectiye a¢tion programmes. International
aspects of such programmes includes the control of transfronticr transport of wastes.

_--."\'"‘!1".
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ANNEXURES

The figures and tables referred to in the text of the paper are actually reproduced in the body
of the manual. They can be found in the following places:

Figure 1. Example of a Hazardous Waste Strategy. Page 164.

Figure 2. Hazardous Wa.sﬁaamwﬁﬁg Operations. Page 165.

Figure 3. Ex,’aliq@e-éfghéﬁ%oluﬁiﬂﬁ of a Waste Management Strategy. Page 166.

Table 1. H,a Wgste Trea,anm‘aﬁtd DiSpOSdl Technologies. Page 97.

i Table 2 WRSLe stpé’sal Technologws for Indusmal Wastes. Page 99.
Table .‘i -Asgacts of Hazardous Waste Legt&tanm Page 121.
Annex 1. Workmg Definitions of Common Terms Page 11.
Annex 2. Categories of Waste to be Contr(}llcd under the Basel Convention. Page 14.
. .Annex 3. UNEP hazam}ious waste: snuauon qucsuonnairc Resource Section of Manual.
_Annex 4. Main Points of the Caxraﬁmda’ﬁtte’s Paﬂe 163,
; ::Annex S Main Points of {heﬁm ﬁ__?@nve.nud?! aPagu T&L :

©Annex 6 TEJPAC Cleaner Prm‘iu_ ot Programme. Attached.
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Annex 6

THE CLEANER PRODUCTION PROGRAMME

The Programme was launched in response to a decision from the UNEP
Governing Council, on the need to reduce'global industrial pollution and
waste. The objectives of the programme are to increase worldwide awareness
of the cleaner production concept, help %oﬁemménts and industry develop
cleaner production programmes, foster the adoption of cleaner production,
and facilitate the transfer of cleaner productién technologiés,

To meet these objectives, the programme: focuses“on/the: ¢ollection and
dissemination of information on cleaner groduction_ that explains the concept,
illustrates technical applications, ‘and: helps people- ‘develop: ‘cleaner
production programmes. These efforts, initiated through. a number of
different activities, have cultivated an ever expanding informal ‘network of
cleaner production experts, both in the public and private sectors. |~

The programme contains five ﬁtajo'r" elements: _
,, 7 ""i-,‘. i v i

* ICPIC - The  International Cleaner Production Information

Clearinghouge (ICPIC):1is. an on-line system that contains a ' message

center, bulletins of the latest news, a calendar of events, case studies, a

bibliography of document abstracts:and a listing of experts worldwide.

" Working Groups collect andudisseminate informatiori on cleaner
groduction and help the programme ‘with its awareness efforts.
pecific industry - working .groupss.are: « leather-tanining, “-textiles,
solvents, metal finishing, " pulp and paper, petroleum, and
biotechnology. Other working groups are: data networking, education,
and policies, strategies, and instruments to promote cleaner
production.

* Publications include the Cleaner Production Newsletter, a biannual
outreach and educational publication that provides information on
cleaner technologies and products and on steps taken by governments
and organizations to promote cleaner production around the world.

. Other documents include: Audit and Reduction Manual for Industrial
Emissions and 'Wastes; ‘Climate Change and Energy Efficiency in
Industry; Packaging and the Environment; and the Report on the
Workshop on Country-Specific Activities to Promote Cleaner
Production. heac - RIS ;

" Training Activities for government, Iindustry, and academia aim to
. increase awareness, educate people, prompt action, and help develop
cleaner production programmes.

" Technical Assistance for . groups or individuals, especially: in
developing  countries, includes fostering . links with, experts. and

launching demonstration projects.
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.I?-Vkat is Cleaner Production?

Cleaner Production means the continuous apgahcation of: an integrated
greventwe environmental strategy to processes and products to reduce risks to
umans and the environment.

For production processes cleaner production includes conserving:rawwmaterials
‘and ener iminating toxic raw materials, and reducing the quantity and
toxicity o all emissions and wastes before they leave a process.

For products the strategy focuses on reducing impacts along the entire life
;z‘cle of the product, from raw material extracnon to the ultimate:disposal of
e product.

G’Ieaner Production is achieved by applying know-how, by improving
technology, and/or by changing attitudes:

How is Cleaner Production Different?... Much of the current thinking about
environmental impacts focuses on what to do with wastes and emissions after
“they have been created. The goal of cleaner production is to not generate
waste in the first place.

Why is Cleaner Production Important?... In the long run, cleaner productmn
is the most cost-effective way to operate processes andto develop and
produce products. The costs of wastes and emissions in -addition to ne ative
environmental and health impacts can be'avoided by applying the cleaner
producuon concept: from the beginning. =

Wkat Can You Do to: Promote Cleaner Production?

If you work for a government.. Educate fellow workers, your mm“my, and
industry about the benefits of cleaner production; promate: industry
demonstration projects; start:a cleaner production progsamme

If yowwrik for i -evaluate you ¢ cmnm ]
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