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NOTE 

The views expressed in this report are those of the persons who 
participated in the seminar and do not necessarily reflect the policies of 
the World Health Organization. 

This report has been prepared by the Western Pacific Regional Centre for 
the Promotion of Environmental Planning and Applied Studies (PEPAS) for 
Governments of WHO Member States in the Western Pacific Region and for 
those who participated in the WHO Western Pacific Regional Seminar on 
Industrial and Hazardous Waste Control which was held in Kuala Lumpur, 
Malaysia from 4 - 8 October 1982. 
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INTRODUCTION 

A WHO/PEPAS Regional Seminar on Industrial and Hazardous Waste 
Control was held in Kuala Lumpur, Malaysia from 4-8 October 1982. 

It was attended by 15 participants from 12 countries in the WHO 
Western Pacific Region. Two observers from Malaysia also attended. A 
list of participants, observers, lecturers and secretariat members is 
presented in Annex 1. 

OPENING CEREMONY 

Following earlier introductory speeches by Dr K. M. Yao, Operational 
Officer of the seminar and Mr Frank C. Go, Director of PEPAS, 
Dr S. Endo, WHO Programme Coordinator for Malaysia, Brunei and Singapore 
welcomed the participants on behalf of Dr H. Nakajima, WHO Regional 
Director for the Western Pacific Region. The full text of his address is 
given in Annex 1. Dr Ismail Hamzah, Dean of the Faculty of Science and 
Environmental Studies, Universiti Pertanian Malaysia, officially declared 
the seminar open. 

OBJECTIVES 

The objectives of the seminar were to enable the participants to : 

1. Be informed of the nature and scope of industrial and hazardous 
waste problems in countries/areas in the region; 

2. Evaluate the adequacy of policy-making, legislation, enforcement and 
control technology development used in countries/areas in the region; 

3. Choose for their respective countries the most appropriate 
management/control technologies relevant to the problems in their 
respective countries for appropriate application. 

SEMINAR SESSIONS 

The seminar timetable and participants are given in Annex 2. In an 
introductory talk, Dr Taylor gave a general review of the health and 
environmental significance of industrial and hazardous wastes and 
Prof. Iwai illustrated the subject with specific'reference to the 
historical development of industrial, and hazardous waste problems and 
control measures in Japan. 

The remainder of the first day was given over to country reports. 
See Annex 3 for summaries of country reports. These provided background 
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on the countries' areas, populations and geography and covered the 
industrial and hazardous waste control policies and programmes of each 
individual country, giving information on: 

Legislation, rules and regulations on industrial and hazardous waste 
control, indicating years of promulgation and effectivity; 

Regulatory agencies involved in industrial and hazardous waste 
control; 

Statement on whether industrial and hazardous waste control 
programmes are enforced by the national government, state 
(provincial) government, municipalities or other local bodies; 

Policy on industrial waste control: 

a) regulatory framework and policy; 

b) industrial effluent standards; 

c) existence of regional collection and treatment facilities, and 
how they are financed and managed; 

d) water quality standards; 

e) industrial wastewater pretreatment requirements; 

f) government subsidy or other forms of financial assistance for 
industrial pollution control facilities; 

g) industrial effluent discharge permits and monitoring; 

h) monetary charges on industrial effluent to natural bodies of 
waters; 

i) other provisions for control. 

Legislation, rules and regulations on compensation for damage caused 
by industrial effluent discharges/emissions. 

Policy on hazardous waste control: 

a) framework for control and policy; 

b) government subsidy or other forms of financial assistance for 
hazardous waste control and disposal facilities; 

c) licensing and registration requirements for hazardous waste 
transport, handling and disposal; 

d) policy on combined disposal of hazardous waste and other solid 
wastes; 
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e) control of facilities and dumping sites operated by private 
enterprise or local government; 

f) treatment/recycling facilities. 

Statistics on·: 

a) number of industrial establishments and estimated number of 
workers; 

b) what primary industrial wastes are generated (in their broad 
generic classes); 

c) which industries are the major contributors of wastes and what 
are the current methods of collecting and treating their 
wastes? Are the wastes disposed of on water, land or by 
incineration?; 

d) number of industrial waste treatment facilities; 

e) number of approved hazardous waste treatment facilities; 

f) number of approved hazardous waste dumping sites. 

Conditions with respect to industrial and hazardous waste control in 
the country (region); 

a) adequacy of control framework; 

b) adequacy of funding for control facilities; 

c) adequacy of technical and managerial personnel; 

d) scale of resources involved, in terms of staffing and funds; 

e) monitoring of activities related to industrial and hazardous 
waste control; 

f) deficiencies of legislation; 

g) major hazardous waste problems and whether theTe have been any 
incidents affecting the public e.g. epidemiological outbreaks 
of disease/poisoning; 

h) status of present situation; 

i) future needs/action required. 

The country reports are summarised in Annex 3. They show that 
countries in the Western Pacific Region range from among the world's 
highest to the world's lowest producers of industrial and hazardous wastes. 

The seminar went on to cover industrial and hazardous waste 
treatment and disposal technology, waste reuse and recycling and 
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legislative approaches and control strategies. In addition to the review 
lectures, case studies were given on each of these topics both by 
government officials from Malaysia and by WHO staff. 

A practical illustration was given by means of a field visit to the 
Highlands and Lowlands Berhad Elmina Estate Palm Oil Mill where recently 
developed technology for dealing with the very strong wastes resulting 
from palm oil extraction was demonstrated. 

After the first session, the final day was given over to an 
evaluation of the industrial and hazardous waste control programme needs 
of the countries/areas in the Western Pacific Region by four working 
groups which considered appropriate regulatory measures, technology and 
institutional arrangements, together with the needs for regional 
cooperation. 

The conclusions of the working groups and their participants are 
presented below. These were endorsed by a full meeting of the seminar 
part icipants. 

EVALUATION OF SEMINAR 

Participants were unanimous in concluding that the seminar had 
achieved its objectives, that the seminar was worthwhile and that they 
would like to have more such seminars, but that the time available for 
detailed discussion of the subject matter and of the individual problems 
and achievements of the various countries was all too short. Most felt 
that the seminar would have been even more beneficial if it had been 
longer. 

The participants also considered that they would have derived more 
from the seminar if the working paper could have been circulated a month 
beforehand. This, however, would require that the consultants be employed 
for a short period several months beforehand. 

SUMMARY AND CONCLUSIONS 

Most of the countries/areas in the WHO Western Pacific &agion are 
e~eriencing industrial and hazardous waste control problems which require 
the application of different technology and regulatory procedures from 
those historically developed to cope with domestic wastes. 

The seminar therefore put forward the following conclusion. and 
recommendations on the development of industrial and hazardous waste 
control measures based on the results of the participants' group 
discussions as endorsed by a full meeting of the seminar participants. 
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Le8islative Guidelines 

1. Legislation will need to take into account the economic, social and 
geographical conditions of the country concerned. 

2. In order to protect the environment and promote the health of the 
population, it is recommended that legislation should be directive 
rather than permissive. 

3. Legislation should take into account the appropriate international 
conventions and the guidelines of international agencies. 

4. Consideration should be given to either setting standards which 
stipulate those qualities of the environment which must be preserved 
or legislating to permit the setting of waste quantity/quality 
standards which take into account the available technology. 

Alternatively a combination of these approaches may be appropriate. 

Monitoring and Surveillance 

1. Consideration should be given to the advantages of having the 
legislation provide for the self-monitoring of waste control 
requirements by the generating industry itself, supplemented by the 
requirement for the industry to provide prompt and regular reports to 
the regulatory agency and by provisions for the regulatory agency to 
carry out appropriate surveillance. 

2. It is desirable that the regulatory system promotes community 
participation by all possible means, including the provision for 
education and complaint handling. 

Enforcement 

1. The advantages of promoting the objectives of the ind~strial and 
hazardous waste control programme by the provision of incentives such 
as a differential tax, subsidies or other means should be eonsidered 
as well as the provision of appropriate penalties for non-compliance. 

2. If a "user pays" policy is adopted, the true costs of a product are 
passed on to the consumer, who can decide whether the value of the 
goods merits the costs. (N.B."Often the consumer will be in a 
different country to the producer of the goods.) The alternative is 
for the waste control programme to be paid for out of taxation, when 
the costs are spread across the community and the true manufacturina 
costs are not apparent. 
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Appropriate institutional arrangements 

It is recommended that for each country; 

1. A central directive agency responsible for the control of industrial 
and hazardous wastes be set up and that its function and 
relationships with all other agencies concerned with waste disposal 
and environmental control be clearly defined. 

2. A technical advisory body be set up to advise the agency on all 
matters concerning environmental pollution control of industrial and 
hazardous wastes. 

Appropriate technology 

In regard to "appropriate technology" it is important that the term 
be defined in the context of circumstances prevailing at a particular 
location. Appropriate technology in one situation may be totally 
inappropriate in other situations. 

It is therefore recommended that 

1. WHO give consideration to formulating guidelines for use by 
governments in developing specific strategies and waste management 
principles appropriate to local needs. 

2. Strategic and forward planning of industrial locations be undertaken 
with a view to facilitating recycling of hazardous and industrial 
waste between compatible industries. 

3. While different levels of technology appear to be available for 
management of industrial waste, far fewer options are available for 
hazardous waste. For this reason, it is recommended that a central 
repository of technical "know-how" be established under the auspices 
of WHO for use by governments wishing to improve their hazardous 
waste management programme.s. 

Regional Coordination 

I a. Seminars such as the WHO/PEPAS Regional Seminar on Industrial and 
Hazardous Waste Control provide one of the most effective ways of 
promoting international coordination. There should be more of 
these. 

b. Future seminars should be more specific in their coverage. 
Separation into legal, technical and engineering .spects would 
facilitate drawing together pe'ople of similar backgrounds and 
hence promoting high level information exchange. 
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c. The seminars should be longer to provide more time for each 
country to express its problems, concerns and accomplishments. 

2. Technical training should continue to be supported by WHO. This 
should be held in the country concerned, using instructors from 
neighbouring countries as far as possible. 
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ANNEX 1 

REGIONAL SDoI INAR ON INDUSTRIAL AND HAZARDOUS Wo\STE CONTROL 

4-8 OCTOBER 1982 

PEPAS 

OPENING ADDRESS BY REGIONAL DIRECTOR 

On behalf of Dr H. Nakajima, WHO Regional Director for the Western 

Pacific Region, I have pleasure in welcoming you to PEPAS to attend this 

Regional Seminar on Industrial and Hazardous Waate Control. As you are 

well avare, ever since the advent of the industrial revolution and the 

increasing concentration of population in urban centres, environmental 

pollution due to man'. activitiea has become one of the major concerns of 

our lociety. In the early years, the main problem vas pollution from 

human waite. from sewer systems. For the control of such pollution, 

conventional wastewater treatment employing mainly biological processes 

was considered adequate. 

Today however, as a result of rapid industrial development and the 

almost limitless diversification of industry, industrial pollution, in 

many respects, presents a more serious problem because of ita toxic and 

other undesirable characteristics. Control of industrial pollution also 

involves many complex issues as veIl as state of art technology. There 

is no single treatment process which can be applied to industrial 

pollution from different types of industry. In addition to 

end-of-the-pipe treatment, induatrial waste control technology also 

involves approaches such as flow segregation, manufacturing process 

chanles and waste reduction, recycling and recovery of material. 

Hany of the industrial waste treatment processes involve only the 

removal of undesirable pollutants from waste streams for the latter's 
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safe diapoaal. Even after treatment, the residual sludae still remains 

and requires further handling and disposal. Such sludge may compriae 

heavy metala, pesticidea, infl .... bl. substances, toxic and radioactive 

aateriala. Solid wastes from some industries also contain such 

potentially hazardous material. The term "hazardous waste" is now used 

to denote these waste materials aa well as some aegregated wastes from 

special induatrial processes such as spent nuclear fuel reprocessin~ 

planta. Hazardous waste poses particularly difficult disposal problema. 

Pollutanta such aa heavy metala and some refractory chemicals are 

indeatructible and their control ia often limited to recovery or 

containment. Even organic pollutanta are sometimes not easily 

deatroyed. Notable examplea are aa.e forms of hydrocarbona. Aa for 

radioactive vaate, there ia not .uch we can do about it except to leave 

it alone in a aafe place, if there is such a place, and wait for its own 

alov decay to take place, over thousands of yeara in sa.. cases. 

In teras of health and environmental significance of industrial and 

ha.ardou8 vaste, there are both short- and lonl-term risks. Short-term 

riaks may involve acute poi,oning by ingestion, inhalation or akin 

absorption, corrosivity or other akin or eye contact hazards and the riak 

of fire or explosion. Long-term risks can include chronic toxicity upon 

repeated exposure, carcinogenicity, and pollution of surface and ground 

watera. There are also cases of carcinogenicity reaulting from 

ahort-term acute exposure but with a long latent period of development of 

the d iseaae. 

The well-known case of Love Canal in the United S~ate8 is a typical 

example of the adverse impact of industrial and hazardous waste on public 

health and the environment due to improper management. It'has been 

uti.ated that at least an amount of 1.6 billion US dollars ia needed 

juat to clean up the old dUlipin, areas throughout the United States. 

The fact that aerious caaea on the scale of the Love Canal incid.nt 

rarely happen in other industrialized countries, can in the opinion of 

some expert s, be at tributed to good. luck rather than lood manaaeaent, 

aince, aa an expert in the Britiah House of Lorda admitted, we do not 
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know how much waste is produced. who produces it. what it is and what 

happens to it. It is no exaggeration to say that. in some countries in 

our Region. the situation is about the same. In other words. there is an 

urgent need for a more positive approach to this problem of industrial 

and hazardous waste control. 

It is true that technologies are available to deal with many of" the 

proble.s in industrial and hazardous va.te control. Adequate new 

technolo,ies have still to be developed in lome case. e.pecially in 

hazardou. vaste control. Controlled dumping and incineration have been 

in vide u.e. Both involve environmental and health riak. and do not 

provide a .olution. to all the probl.... To complicate matter •• there is 

also increa.ing resistance from the public against the .iting of these 

facilitie. in their neighbourhood. 

In addition to the technological aspec~s of industrial and hazardous 

waste control, there is also the need to consider other aspects such as 

policy •• anagement. financing and monitoring of industrial and hazardous 

waste control programmes. 

I hope that. through this leminar. you will gain a better 

perspective of the problem. and the existing state of control technology. 

I wi.h you every success in your meeting. 



.. 
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ANNEX 2 

REGIONAL SEMINAR ON INDUSTRIAL AND HAZARDOUS WASTE CONTROL 
4 - 8 OCTOBER 1982 

PEPAS 

TIM ETA B L E 

4 October 1982 (Monday) 

9.00 - 9.05 

9.05 - 9.10 

9.10 - 9.15 

9.15 - 10.30 

10.30 - 10.45 

10.45 - 12.15 

12.15 - 13.45 

13.45 - 14.45 

14.45 - 15.15 

15.15 - 15.30 

15.30 - 17.00 

Introduction to lecretariat and 
consultants 

Welcome by Director, PEPAS, 
Mr F. C. Go 

Briefing 

SelBion 1 

Introduction to seminar 

Health and environmental 
lignificance of industrial and 
hazardous wastes 

Break 

Country reports 

Lunch 

SelBion 2 

Country reportl 

Openins Ceremony 

Welcome address on behalf of 
Regional Director, WPRO 
by WHO Programme Coordinator, 
Dr S. Endo 

K. M. Yao 

v. Hay 

K. M. Yao 

S. Iwai 
M. E. U. Taylor 

Part icipants 

Participantl 

Opening Ipeech by Dean Ismail, Faculty of 
Science and Environental Studies, 
Universiti Pertanian MalaYlia 

Re frelhment I 

Sell ion 2 (continued) 

Country reportl Part icipant I 
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5 October 1982 (Tuesday) 

9.00 - 10.30 

10.30 - 10.45 

10.45 - 12.15 

12.15 - 13.45 

13.45 - 15.15 

15.15 - 15.30 

15.30 - 17.30 

Session 3 : Industrial Wastewater Management (I) 

Industrial wastewater management: 
Malaysian policy and legislation 

Programme formulation and imple
mentation 

Break 

Risk assessment and industrial 
and hazardous waste control 

A. Maheswaran 

A. Rivera-Cordero 

M. Nakamura 

Rapid assessment of amount of liquid, M. Nakamura 
solid and air pollution from 
industrial sources 

Lunch 

Session 4 : Industrial Wastewater Management (II) 

Management practice 

Treatment technology 

Break 

An example Economics of industrial 
wastewater control 

Sugar mill waste problems in Fiji 

S. Iwai 

S. Iwai 

S. Iwai 

T. Videnov 

6 October 1982 (Wednesday) 

9.00 - 10.30 

10.30 - 10.45 

10.45 - 11.30 

11.30 12.15 

12.15 - 13.45 

Session 5 : Hazardous Wastes 

Control strategy formulation 

Characteristics and classification 

Break 

Effects of chemicals on health and 
environment - The role of 
International Programme on 
Chemical Safety (IPCS) and 
related activities of the 
International Register of 
Potentially Toxic Chemicals 
( IRPTC) 

General discussion 

Lunch 

M. E. U. Taylor 

M. E. U. Taylor 

C. Satkunananthan 
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15.15 - 15.30 

15.30 - 17.00 
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Session 6 : Hazardous Waste Control (I) 

Legislative measures and management 
strategies 

Case study : Strategies and enforcement 
of industrial wastewater control in 
Halaysia 

Break 

Basic concept on conversion of wastes 
to usable material/products 

Hazardous waste treatment technology 
Biological processes 
Chemical processes 

K. H. Yao 

G. Singam 

S. Iwai 

H. E. U. Taylor 

7 October 1982 (Thursday) 

9.00 - 10.30 

10.30 - 10.45 

10.45 - 12.15 

12.15 - 13.45 

13.45 - 17.00 

Session 7 : Hazardous Waste Control (II) 

Case study ~ Waste plastic management in P. Guo 
the Republic of Korea 

Hazardous waste disposal H. E. U. Taylor 
Landfills 
Stabilization/solidification 
Storage/deepwell injection 
Incineration 
Others 

Break 

Session 8 : Resources Recovery/Recycling 

Basic concept on conversion of wastes 
to usable material/products 

Resources recovery/recycling technology 

Lunch 

Site Visit to Elmina Palm Oil Hill 

s. Iwai 

S. Iwai 
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8 October 1982 (Friday) 

9.00 - 10.30 

10.30 - 10.45 

10.45 - 12.15 

12.15 - 13.45 

13.45 - 15.15 

15.15 - 15.30 

Session 9: Hazardous Waste Control (III) 

Hazardous waste disposal (continued) M.E.U. Taylor 

General discussion 

Break 

Session 10: Discussion Session 

Group discussion 

Appropriate technology 

Appropriate institutional arrangement 

Appropriate regulatory measures 

Regional cooperation 

Lunch 

Recommendations on improved methods/practices 

Need for further development/study/cooperation in 
industrial and hazardous waste control/management 

Seminar evaluation 

Break 

, . 
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ANNEX 3 

SUMMARIES OF COUNTRY REPORTS 

Australia 

In Australia, 80% of the 15 million population dwell in the cities. 
Sydney and Melbourne produce the most wastes. The country is a federation 
of States, with the Federal Government having principally a coordinating 
role in waste management matters. This has led to a fragmentation of 
legislation. A national policy on industrial and hazardous waste control 
is now being formulated based on a modified "polluter pays" principle. 

Effluent standards are the responsibility of States. In some cases, 
there are none. The major problem wastes are from vinyl chloride 
manufacture, cyanides, heavy metals and asbestos. 

Several accidents involving industrial wastes have occurred. Drums 
of waste have exploded on tips, killing or injuring workers. One town has 
been closed down because of asbestos contamination from a nearby mine and 
some sites have been found unsuitable for urban development because of 
past tipping practices. 

Air pollution is a major concern both from industrial and residential 
sources, both in the large and the small towns and cities. Action is 
bE!ing taken on a national scale following passage of "The Environment Law" 
in 1979. 

Problems have arisen from sulphur dioxide and particulate 
emissions. These have caused damage to human health and to plants. 
Control by pollution taxation is being tried on an experimental basis. 

Guam 

Guam is predominantly a military base. 20% of the country is under 
military control and no statistics are available on the wastes concerned. 
Little industry exists in the country and few hazardous wastes are 
generated. Whatever is generated is largely shipped to California for 
disposal. Inventories of industrial waste generators, potential storage 
sites, etc. are completed. . 

! ! 

: : 
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With a population of 118 million, a population density of 316 persons 
per sq km and a high rate of industrialization, Japan is a major producer 
of industrial and hazardous wastes. 

Following several major accidents, very comprehensive waste control 
and management programmes have been instituted on a national basis. 
Hazardous waste producing, transport and disposal industries are 
inventoried and regulated by a licensing system. A major recycling 
programme is in operation. 

Korea 

60% of the 38 million population is urban. Industrialization 
accelerated in the 1960s and soon led to disposal problems. A series of 
environmental protection laws have been enacted since 1963. Industrial 
waste control programmes are enforced by local government under the 
supervision of the national government. Although waste discharges are 
regulated by effluent standards, many water bodies are deteriorating. 
Loans are being offered by the central government to induce industries to 
provide better treatment facilities. 

Macao ---

The 40,000 inhabitants of the 16 km2 island are mainly urban. 
There is little industry, so there has been no need for stringent 
industrial waste control legislation. 

Malaysia 

The population of 13.5 million is mostly agricultural, concentrated 
in the tin and rubber belt. Agricultural industry is the main waste 
producer. These wastes are organic and susceptible to biological 
treatment. Recent industrial developments in metal finishing, tanneries 
and textiles, sulphuric acid and chlorine manufacture, electronics, etc. 
have given rise to localised heavy metal discharges. A series of 
environmental protection laws have been passed since 1974 and a national 
programme of waste control by licensing is being implemented, involving 
staged tightening of discharge conditions and development of waste 
disposal facilities. 

New Zealand 

Population is mainly urban. A number of laws provide for 
environmental protection based mainly on environmental standards. 
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Enabling Acts govern the issue of licences to discharge wastes. Discharge 
conditions must be such that the environmental standards are not 
breached. Industrial and hazardous waste control is a function of local 
government authorised by enabling legislation and under compliance 
surveillance by the Health and Environmental regulatory authorities. 
Pollution problems are few and localised. 

Papua New Guinea 

Host of the 3 million population is rural. The industries are 
primarily agricultural. Health and environmental protection acts have 
been passed in the 1970s which are adequate to meet the industrial waste 
control need. Hore trained staff are required before these can be fully 
enforced. 

Philippines 

The population of 49.5 million is largely rural but there are densely 
populated urban areas. Pollution control legislation was passed in 1976 
and a National Pollution Control Commission set up in 1970. Discharges 
are regulated by standards, supplemented by water quality standards for 
classified natural wastes. Standards are not always met, although notable 
improvements have occurred recently. 

Singapore 

The population of 2.4 million is concentrated into a 618 km2 area. 
Stringent regulatory controls have been enforced to maintain high 
environmental standards. Industrial development is screened and 
development of industries which would give rise to unacceptable quantities 
of hazardous wastes is restricted. 

Tight governmental controls exist on the importation of hazardous 
materials. Effluent discharge standards are in force, and discharge of 
certain hazardous material is prohibited. 
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