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INTRODUCTION

The Workshop on Environmental Considerations and Waste Recycling for the Chemical,
Metallurgical and Engineering Industries, organized by the United Nations Industrial Development
Organization (UNIDO) and the Asia and Pacific Centre for Transfer of Technology (APCTT) and
United Nations Development Programme (UNDP) in cooperation with the Environmental
Management Bureau, Department of Environment and Natural Resources, the Philippines, was held
at Manila, the Philippines, from 9 to 13 December 1991. The Workshop was attended by
repre:sentatives of Member States of UNIDO as well as non-govermnmental organizations and industry.
A 1ist of participants is attached in Annex 1.

The objectives of the workshop were as follows:

(@) to promote in the region awareness of the status and potential for future growth of the
chemical, metallurgical and engineering :ndustries, with the goal of sustainable
development in the region;

(b) to promote the utilization of and transfer of low and non-waste, energy efficient
technologies, waste prevention and minimization of pollution control, waste recycling,
including training in these areas, and the encouragement of investment;

(c) o promote institutional structures, policies, legislation and awareness-building by
means of the media, educational institutions and programmes.

RECOMMENDATIONS

1. The Workshop recommended that governments of developing countries in the Asia and
Pacific Region should:

1.1 Continue to issue regionally coordinated legislation considering real impacts of hazardous
and polluting raw matenals, processes and products, providing incentives wherever
practicable for waste recycling and not put national industries into a disadvantageous
market position.

1.2 Implement a national waste management policy which actively encourages waste recycling
and exchange through incentives and through establishment ot national waste treatmert
and recovery centres.

1.3 Support financially R&D efforts of industries, universities and institutes in de veloping
opportunities for waste minimization, materials recovery, waste recycling, clean process
identification and safe hazardous waste disposal.

1.4 Support training programmes within industry to maximize application of waste
minimization, waste recycling programmes, etc.

1.5 Seek 10 locate or relocate "hazardous” industries in appropriate areas or sectors.

1.6 Raise environmental awareness of the public and industry through educarion and media
coverage.

1.7 Support and contribute to the preparation and implementation of a Code of Practice for
industry which inter alia:

* bans or controls certain hazardous chemicals from intemational trade;
« facilitates ease of transfer of low waste technologies with full disclosure of information;

* promotes action on industrial safety.




2. In relation to industry the Workshop recommended that:

2.1 Best practices for waste minimization, materials recovery and recycling, cleaner
processing ctc. should be implemented as a matter of priority to avoid unnecessary
pollution.

2.2 Information on commercially viable low waste technologies and other pollution reduction
opportunitics should be made available to other industries (national and international).

2.3 Training programmes on environmental awareness and management should be carried out
on a regular basis.

2.4 Industry should cooperate with government in the formulation of environmental
legslation.

3. In relation to United Nations organizations and agencies the Workshop recommended that:

3.1 Increased financial support is provided to relevant agencies for establishment and
development of user friendly information systems on:

* water conservation, waste minimization and material recovery opportunities both on an
industry by industry and inter-sectoral basis;

* new processes or processing methods (cleaner technology);

* cost-effective end-of-pipe treatment systems with particular reference to systems
developed in Asia and Pacific Region countries;

» waste exchange information (national and intemational).

3.2 Increased technical support is provided for training witkin government and industry on
the implementation of low waste techrologies and operating procedures.

3.3 Support is given to the preparation of an indvstry wide guideline document te assist
industry implement waste minimization, materials recovery and waste recycling
opportunities through procedures for changes in management, waste auditing, etc.

3.4 Support is given to the establishment of an operational network in Asia and Pacific
Region countries on environmental protection management to ensure continuous exchange
of information, coordination of R&D efforts and advice on legislative measures eic.

3.5 Support is given to the establishment of a list of raw materials, processes or products
which should be substituted by cleaner materials and/or technologies as a matter of

priority.

3.6 Support is given to governments in the design and formulation and harmonization of
legislaton.

3.7 Support is given in the implementation of the legislation.

3.8 Support is given to promote the exchange of experience and information through sector
specific seminars, workshops, training courses, etc.

3.9 Technical assistance is provided in assessment and selection of appropriate technologies.

3.10 Technical assistance is provided in establishing pilot plant programmes to assess
potentially viable environmental technologies for environmental compctibility.

3.11 Support is given 1o a detailed survey of hazardous industrial raw materials, chemicals by-
products and products including classification and potential effects on health, soil, oil,
water, etc., as well as their handling, treatmient, recovery and disposal.
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3.12 Support is given in the preparation of a Code of Practice for industry on key issues
which:

+ ban or control certain hazardous chemicals from international trade;
« facilitate ease of transfer and implementation of low waste technologies;
« promote action on industrial safety;

« locate or relocate potentiaily hazardous operations in appropriate areas or sites;

« facilitate training programmes;

« ensure full cooperation with governments on formulation of standards, implementation
of centro! procedures and monitoring of emissions.

3.13 Support is given to the preparation of regional studies on environmental protection
management in accordance with the schedules documented in Annex 2.

3.14 Support is given to the proposed regional projects on environmental protection
management detailed in Annex 3.

3.15 A list of sector specific issues discussed is attached in Annex 4.
I. Organization of the Workshop

The workshop was formally opened by J. Ganapin, Jr., Undersecretary, Department of
Environment and Natural Resources. Inaugural statements were made by K. Zacharia, Chief, UNDP
Regional Bureau for Asia and Pacific; a Senior Industrial Development Officer, Chemical Industries
Branch, on behalf of the Director, Industrial Operations Technology Division, UNIDO; 0. C. Bugge,
Director, APCTT; R. Fuentes, Environmental Management Bureau; V. Ramos, Department of
Environment and Natural Resources, who read a paper on behalf of F. Factoran, Secretary,
Department of Environment and Natural Resources of the Philippines.

Country and area representatives participated in the workshop as follows: Bangladesh, China,
Hong Kong, India, Indonesia, Republic of Korea, Malaysia, Mongolia, Pakistan, Papua New
Guinea, the Philippines, Sri Lanka, Thailand and Viet Nam.

The following organs of the United Nations system and United Nations specialized agencies
were represented: O.C. Bugge, J. Pelkonen, V. Kotelnikov of APCTT, and S. Zacharia of UNDP.

The provisional agenda was adopted without amendments.

The report of the workshop was adopted at the final plenary sessior: with the understanding
that the UNIDO Secretariat was authorized to finalize it in light of the amendments.

A list of papers is available in Annex 3.
II. Summary of Discussions

The session was convened to discuss the problem "Role of low and non-waste and pollution
control technologies, designing engineering, training, management and information in chemical
industries to improve its negative effects on environment”. Papers were presented by C. Appleyard,
Environmental Resources Ltd., UK, D. Ganapin, Assistant Secretary, Department of Environment
and Natural Resources, R. Lamar, Institute for Microbial and Biochemical Technology, United States
of America, D. Reeve, Environmental Protection Agency, Australia.

Two keynote papers were presented by C. Appleyard (UNIDO consultant) covering sources,
emissions and effects (paper 1) and management and control (paper 2) of chemical pollution from
industry. The principal theme of the presentations was that substantial reduction in pollution load can
be achieved through application of source reduction techniques. Such an approach source
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management was defined as "the development of a full understanding of the nature of all waste
streams (aqueous, gaseous or solid) and the exact circumstances by which they are generated in order
1o eliminate or minimize pollution before it arises”.

The essential components of source management embrace a number of key technical and
management activities.

Key technical issues included identification of opportunities for:

- application of "cleaner” processes or processing methods;
- enhanced housekeeping practices;

- water conservation including reuse and recycle;

- waste minimization or avoidance;

- materials recovery and/or reuse.

It was noted that often little or no capital expenditure would be required to produce major
financial and environmental benefits.

However, the following management initiatives were considered mandatory to ensure success:

- Senior management awareness and commimnent

- Better training of technical staff and operators

- A management structure, which positively links production, pollution control and
environmental management

- Audits of processes and utilities to identify opportunities

- Disciplined monitoring of performance.

D. Gzaapin noted that the rapid growth of industrialization had a remendous impact on the
world's natural resource base through the entire cycle of raw material exploration and extraction,
manufacturing, energy consumption, waste generation, and consumer use and disposal of industrial
products. While it ws true that the industry enhanced the quality of raw materials and extended their
use, it had also been the source of process and product pollution as well as depletion and degradation
of natural resources.

Industrialization would definitely be the trend as development takes priority in the world's
economic and socio-political agenda. Several concerns should be properly tackled in this respect.
Firstly, the energy raw material requirements from the natural resource bases would increase as a
result of the build-up of industrial infrastructure. Secondly, pollution and waste would also result
from industrial activities. Thirdly, industrial facilities were concentrated in urban areas which also
magnified the industry's potential environmental implications and lastly, there would be emerging
environmental risks as new industrial technologies are introduced.

R. Lamar noted that in the United States, there was an increasing emphasis on the
development and use of biotechnologies for both waste minimization and pollution control. Those
technologies were generally less energy intensive and were far less polluting than conventional
physical-chemical technologies. Lignin-degrading fungi were nature's major degraders of
lignocellulosic materials and played a dominant role in the recycling of photosynthetically fixed
carbon. Their ability to depolymerise and metabolize lignin, an amorphous, water-insoluble aromatic
biopolymer was unique to them, and gave them access to the cellulose and hemicellulose components
that were oth:erwise shielded by lignin in wood.

D. Reeve's paper gave an overview on metal finishing industry, processes included and
sources of wastes produced in this sector. It introduced the new approach of clean technology, which
aims at zero waste with 100% production, and also gave examples of several cleaner production
technlogics, which were proven to be economically feasible for small industries. It highlighted the
legislatory measures implemented by the Environmental Protection Agency of Victoria, Australia, and
presented the programmes carried out by the United Nations Environment Programme (UNEP) in the
field of clean industrial production.

As a key recommendation, Mr. Reeve stressed the importance of education and cooperation
between government and industry. To convince the industry of the profitability of cleaner production,
a re-thinking would be required to assess alternative technologies and recost recovery equipment in
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light of legislation and disposal costs. He also requested experts from the developing countries to join
UNEP working groups on cleaner production and to participate in programmes organized by UNEP.

During the discussions the following problems were raised:

Application of integrated source control was already successful in India. A delegate from Sri
Lanka however emphasized the problem of a general lack of knowledge about such techniques
particularly within the smaller industries; also cost effective end of pipe treatment. A second delegate
from India sought guidance on a preferred policy relating to existing problem industries and raised the
question as to whether such industries should be persuaded/forced to change to cleaner technologies.
A delegate from China emphasized the need to promote environmental awareness within industry. A
major problem in China was stated to be the availability of technologies to achieve materials reused
and recycled. A delegate from Indonesia raised the problem of monitoring and control of industrial
dischargzs even when legislation is in place and called for increased environmental awareness and
responsibility by industrial management. A delegate from the Philippines confirmed the prospect of
cost benefits to industry in achieving i:tegrated source control but went on to address the problem
faced by small companies in achieving success because of lack of information and training.

It was also strongly advised that all elements of the technology operation have to be
considered in an integrated manner: this includes adequate engineering, proper execution of the
construction works, training of the staff and labour, as well as the managerial conviction to protect the
environment.

The session was convened to discuss the problem "Socio-economic impacts, constraints,
policies and measures on recycling of wastes in developing countries”. The papers were presentzed by:

- T. Jackson, Stockholm Environment Institute at York, United Kingdom;
- E. Ouano, Total Consultancy Services, the Philippines;

In addition, delegates from following countries also presented papers on this issue: China,
Republic of Korea, the Philippines, Papua New Guinea.

It had been stressed that the policy measures should consider not only technical and financial
constraints of environmental protection but also the socio-economic impacts of the industry
development.

T. Jackson (APCTT Consultant) examined the social-economic implications of hazardous
waste management in his paper. From the viewpoint of the linear economic model of most
industrialized countries, he looked at the sources of waste in the industrial system, and the technical
and economic factors which influence waste generation. The paper detailed attempts to modify this
siructure by introducing recycling, re-use and re-conditioning of goods and materials. However, there
were limitation. to attempts of improving the material efficiency of the economy. Those were in part
physical limitations (relating to themnodynamic laws) and in part economic. The consequences for
developing countries were also discussed. In view of prospective dramatic increases in hazardous
waste generation the paper called for measures which go beyond purely technical measures aimed at
improving efficiency and included, in addition, substitution measures: substitution of less hazardous
materials, products and activities for more hazardous ones. The paper set out recommendations for
the development of a policy framework to encourage both efficiency improvements (recycling) and
substitutions. Finally the paper develcped the concept of clean services: the provision for the needs of
members of the society without jeopardizing environmental health. It was argued that if development
were to be ecologically sustainable, that concept may be more relevant than the production-
consumption paradigm which prevailed in most industrial economies. Some indications were
provided about how to develop such a concept in practice.

E. Ouano briefly reviewed the different uses of waste matenials, the energy, water, and other
resources required to treat and reuse wastes in comparison to those using virgin raw materials. He
stated that resource recovery and recycling have lower waste load to the environment in comparison
with producing similar products using virgin materials. Nevertheless, resource recovery and recycling
was not extensively carried out owing to the higher cost of the product using recovered and recycled
materials. Various social and financial factors which were deeply entrenched in modern society
favoured the use of virgin materials and unnecessarily inflated the cost of recovered and recycled
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resources. Cost of virgin materials had not considered the cost of collection, treatment, disposal and
replacement of resources. Production of virgin matenals and their extraction from nature enjoyed
various subsidies, incentives and social appreciation which had not extended to resource recovery and
recycling. The environmental damage owing to the production of virgin materials was understated.
Social preference often considered those products made of recovered and recycied materials to be
inferior.

In addition, recycling and resource recovery shouldered the waste disposal cost of virgin
material and indirectly absorbed the cost of financial incentives and subsidies given to the production
of virgin materials. Regional and international cooperation was important since competitors could
displace local industry, even if the country had the political will to institute drastic changes in resource
valuation so to reflect the real value of recovered and recycled materials with respect to virgin
materials.

It was concluded that the governments should more actively promote local recycling schemes
and provide for the training of recycling operations in industry and in the public sector. They should
also seek to establish fiscal regimes, which would encourage the re-use of goods and should negotiate
standards for warranty and design of durable goods. The industry should diversify their economic
activities towards reusable products and recycling processes. The public, NGOs and other
environmental concerns could strengthen the change through their buying preferences, information
campaigns and recycling activities in order to reach the gradual change in social, cultural and
economic policies towards waste recycling and resource recovery. Those were considered important
components for a sustainable civilization.

The session was convened to give:

(a) an overview of UNIDQO's work in supporting development of the environmental
activities in Asia and Pacific Region;

(b) an overview of the regional network on pesticides for Asia and the Pacific, and its
contribution to the development of the pesticide industry of the Region, with focus on
environmental considerations of occupational safety;

(c) an overview of the APCTT's activities on environmentally-friendly technologies;
(d) a presentation of ESICNET’s regional information network.
Presentations were made by:

- Senior Interregional Adviser, UNIDO
- Senior Inductrial Development Officer,
Industrial Operations Technology Division (10/T), UNIDO
- Industrial Development Officer, 10/T, UNIDO
- S. Dhua, Regional Coordinator, RENPAP
- J. Pelkonen, Associate Expert, APCTT
- V. Kotelnikov, Consultant, APCTT
- M. Miyashiro, Asian Institute of Technology, Thailand.

A Senior Interregional Adviser, UNIDO, presented a paper entitled "Overview of the
UNIDO's work in Supporting Development of Chemical Industry in Asia/Pacific Region”. It stressed
that the chemical industry was a very quickly developing subsector of industry in the region with
good prospects for the future. Even giving a pessimistic projection of the chemical industry
development in the Region, the ratio of its MVA in worldwide MVA should reach 15 % and would
require extensive investment in the chemical subsector. Therefore, every Government from the
Region could and should undertake necessary policy measures to protect the environment and ensure
that appropriate technologies transfer, assistance projects and other activities be provided.

An Industrial Development Officer of the Metallurgical Industries Branch, 10/T, UNIDO,
introduced the activities of the Branch. In connection with environmental proiection, the Branch
recently carried out 23 projects of which 12 were implemented in the Asia and Pacific Region. Several
workshops/seminars were organized by the Branch and 17 studies were prepared in this field. A shont
description of those activities with the list of projects, seminars and studies were distributed among
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the participants. The environmental protection projects in metallurgy were related to waste (scrap)
recycling, waste utilization (red mud, blue dust), recovery of valuable materials from wastes (heavy
metals from sludges, effluent and solid wastes), energy saving measures (heat recovery, tube
digestion, gcod housekeeping practices), institution building (mobile environment monitoring units),
pollution prevention measures in production plants, reduction of environmental hazards of plants and
regions with a high concentration of heavy industry. The Metallurgical Industries Branch provides
assistance to the developing countries in plant rehabilitation, maintenance and production management
as well, which contributes to maintaining an environmentally-fniendly operation.

A Senior Industrial Development Officer of the Engineering Industries Branch, I0/T,
UNIDO, explained that the Branch designs, formulates and implements technical cooperation
projects in developing countries, covering the following areas: metalworking; machine tools; transport
equipment; energy-related equipment; agricultural machinery, packaging machinery; electronic
equipment, and computer applications in industry. The Branch’s annual implementation is around
US$20 million.

UNIDO’s projects, including those of the Engineering Industries Branch, have six main
stages: (i) project identification; (ii) formulation; (ii1) appraisal; (iv) approval and funding; (v)
implementation and monitoring, and (vi) evaluation. The new UNIDO approach introduces
environmental screening before and/or after each project stage. This process aims at identifying and
assessing the environmental impact of all projects so that measures could be taken to minimize them.

In addition to above-mention=d preventive measures, he pointed out that the Engineering
Industries Branch develops and implements projects addressing solely the environmental issues.
Examples of such projects were: design, development and manufacture of pollution monitoring and
control equipment; exhaust emission control in road transport vehicles; industrial noise control;
preparation of guidelines for pollution control in electronics industry, etc.

S. Dhua explained that RENPAP stands for the Regional Network on Pesticides for Asia and
the Pacific, a programme funded by the UNDP and executed by UNIDO in association with the Food
and Agriculture Organization of the United Nations (FAQO), the World Bank, the World Health
Organization (WHO) and the Economic and Social Commission for Asia and the Pacific (ESCAP).
He said that the mutli-sectoral project was based on an innovative concept of supporting a regional,
cooperative programme to bring together a group of Asia-Pacific countries with similar agro-climatic
conditions and having similar problems in the development, manufacutre and application of pesticides
for the sole purpose of solving those problems through regional coopertion among member countries.
The countries participating in the programme are Afghanistan, Bangladesh, China, India, Indonesia,
Iran, Malaysia, Myanmar, the Philippines, Pakistan, Republic of Korea, Sri Lanka and Thailand.

J. Pelkonen gave a short introduction of the Asia and Pacific Centre for Transfer of
Technology (APCTT) and summarized its activities on the promotion of environmentally-friendly and
clean industrial technologies. She said that the Centre is assisting industry in member countries by
providing information on transferable technologies in various forms and by arranging forums for
experts from industrialized countries and developing countries to meet and exchange views and
experience on the issues of environment and waste recycling. With support from the United Nations
and the member countries, APCTT is also looking forward to establish a regional training centre on
clean technologies and to creating a regional databank on waste available for exchange and
commercial reycling.

V. Kotelnikov highlighted the APCTT programme on cleaner technologies for small and
medium scale enterprise through the Asia-Pacific Mechanism for Exchange of Technology
Information (METTI). That programme would strengthen technology information flow among Asian
and Pacific countries. The project would be oriented to small and medium scale industries (SMIS)
with the main emphasis put on environmentally-friendly technology.

The METI database designed by APCTT contained information on technology offers,
technology requests as well as consultancy organizations and individual consultants specializing in the
field of environmental engineering/technology transfer. The information system would be installed at
the district level in the METI participating countries to ensure efficient promotion of appropriate
environmentally friendly technologies to SMIs from outside and within the region.
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However, the information system would need to be easily accessible, and should actively
stimulate businessmen to use it. In that connection, a marketing study was undertaken by APCTT
within Asia and the Pacific to find out the most effective way of creating awarcness among SMIs on
competinve and profitable as well as appropriate and environmentally-friendly technologies available
with METL

The paper presented by M. Miyashiro included a comprehensive information about the
Environmental Sanitation Information Centre (ENSIC). It stated the objectives of ENSIC, its subject
scope, services and publication programme. It described ENSICNET, the regional information
network on waters, sanitation and environment that were being developed with the financial support
of the Asian Development Bank. Through that regional endeavour data on the national documented
production of China, Indonesia, Nepal, Pakistan, the Philippines and Viet Nam, was collected and
disseminated. A brief account of the operation of ENSICNET was given, as well as its regioral
projection and expected results.

During the discussion suggestions emerged that training programmes on environmentally-
friendly technologies on a regular basis should be organized for industry in developing countries.
There was a demand for a regional databank on waste available for recycling and relating waste
trearmciit technologies.

It was suggested that the United Nations bodies and other development agencies should look
into the possibilities of cooperation in their environment and waste recycling related programmes and
coordinate the regional activities to avoid duplication and to reach the maximum benefits out of the
projects.

The last plenary session was convened to discuss "Case studies on successful recycling of
industrial waste".

Papers were presented by M. Dorfman, United States (Consultant), P. Lewis, India
(Consultant) as well as papers from the following countries and area: China, Hong Kong, the
Philippines, Indonesia, India and Pakistan.

Positive examples of waste recycling were given, showing the technical and economic part of
the applied processes and logistic methods.

Mr. Dorfman presented a paper on behalf of Inform Inc., highlighting the enormous economic
and environmental potential that exists for preventing the generation of waste at the source. Case
studies of low cost, low technology successes from the United States Organic Chemical Industry
were described. Specific steps that industry and govemment leaders could take to promote immediate
source reduction achievements were outlined.

Mr. Lewis stated that among the varied wastes generated by industry, several residues are
amenable to simple recycling techniques. Unlike those the residues of zinc and copper require a
combination of hydrometallurgical, pyrometallurgical and chemical process technologies to achieve
maximum utlization. Recycling that waste into high purity, premium value products possess a
challenge since the product specifications were established with relatively pure feeds. The paper
contained details of processes to recycle zinc ashes and brass ash/dross. The solid residues generated
during the processing of these wastes into zinc sulphate were further processed to an micronutrient
mixture. The technology for each of these processes was discussed. Economic aspects of conversion
of zinc ashes to give zinc metal and zinc sulphate were also covered. A typical plant and machinery
list of an integrated plant producing 10 million t/d of zinc sulphate and S million t/d of zinc ingot was
included. It was established that it is possible to successfully convert industrial waste into valuable
compounds.

During the discussion, participants raised questions regarding the feasibiiity and viability of
certain ways of recycling technologies in developing countries. It was also stressed that the local
conditions which change from country to country have to be considered, when assessing the
appropriateness of different technologies. The general request of developing countries for appropriate
waste recovery technology was expressed.
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Because of the diversity and the dynamic nature of individual industrial waste generating
facilities, it was concluded that regulatory ptescriptions dictating particular technological approaches
to be employed or even levels of source reduction to be achieved, wouid be in some cases
inappropriate and counterproductive. Unlike the command and control regulations designed to ensure
proper management of waste already produced, the role of govemment in promoting source reduction
might be more appropriately viewed as catalytic, thus ensuring that industries are establishing
institutional programmes to identify source reduction oprortunities and are reportir g their progress to
government and the public.

It was agreed that the waste recycling industry was of prime importance to source out wastes
at local and global levels, since the recycling of wastes requires a constaat supply of feeds. Also new
feeds which have not yet been commercialy exploited should be identified. Industrial waste recyclers
tend to be small manufacturing entergrises and have to adopt state-of-the-art technologies as well as
close control of overheads and production costs to ensure the competitiveness in the long run.

Following two and one half days of plenary sessions delegates divided into ihree groups
representing the chemical, metallurgical and engineering industries to discuss specific issues and
problems and to for.iulate conclusions and recommendations on environmental considerations and
waste recycling in the three industrial sectors.

Industry specific keynote papers and selected country papers also were presented and
discussed in the group sessions.

Discussion at the workshop took note of the Conference on Ecologicallv Sustainable
Industrial Development (ESID) organized by UNIDO at Copenhagen in October 1991; also of the
United Nations Conference on Environment and Development to be held in Rio de Janeiro, Brazil, in
June 1992.

Issues raised and problems discussed in the plenary and individual group meetings included:

(i) Immediate benefits to be obtained by industry through application of appropriate low waste
technologies and enhanced managerial practices to reduce waste at source and the need to
provide better information to industry on such opportunities.

(i1) Benefits to be obtained by industry through application of materials recovery and waste
recycling opportunities and the need to provide better information to industry on such
opportunities.

(iii) The need for governments to positively promote waste recycling in general.

(iv) The need to promote raw material or product changes or process substitution, as
appropriate in order to eliminate or minimize hazardous processes (through application of
cleaner technology) or products.

(v) The need to carry out environmental impact assessment as part of new project
development.

(vi) The need for governments to encourage policies on selection of location for certain
hazardous industries.

(vii) The need for monitored waste exchange schemes for viable recycling or industrial reuse
to be established on a national and regional basis.

(viii) The need for waste treatment and/or safe disposal centres to be created and operated on a
national and regional basis.

(ix) The need to ensure that legislation in every country accurately reflects environmental
requirements without adversely affecting the competitiveness of industry.

(x) The need for better training at all levels in industry (management, technical and
operational) to ensure effective application of appropriate low waste technologies including
good housekeeping practices.
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The Workshop recognized that environmental problems within the engineering industries were
mostly of a chemical or metallurgical nature.

Finally, participants agreed that environmental issues discussed have both short and long term
implicatiors. Furthermore, since environmental problems are common to both developed and
developing countries and since the latter have limited resources, participants stressed that developed
countries should support environmental management in developing countries on both a technical and
financial basis.

CLOSURE OF THE WORKSHOP
The participants were given a certificate on their attendance at the workshop.

The participants expressed their gratitude to UNIDO for arranging the Workshop and
providing an excellent training programme and the possibility to discuss various aspects of
cooperation between UNIDO and countries of the Asia and Pacific region. They also expressed their
appreciation to the Government of the Republic of the Philippines for its hospitality and cooperation
in facilitating the activities of the Workshop. The contribution of UNDP was noted with appreciation
as having made possible the convening of the Workshop.

Statements of appreciation were made by representatives of China, the Republic of Korea,
Pakistan and Viet Nam.

The meeting closed on 13 December 1991.
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Arnex 1 - List of Participants

Partci ; Developing C
UNIDO

BANGLADESH

M. Hossain

Deputy Director, Department of Environment
6, Central Road, Khalishpur A/E, Khulne
Phone: 041-61164

A. T. Khandakar

Deputy Director, Department of Environment
13/11 Paikpara Govt. Officers’ Colony
Mirpar, Dhaka

Phone: 312490, 318682

CHINA

K.L. Liu

Engineer, Machinery Science Institute
Ministry of Machinery and Electronic Industry
2. Gymamius South Road

Beijing

Phone: 8320088-2961

Fax: 8320825

Telex: 222295 rimst cn

J. Wang

Senior Engineer

Jilin Chemical Industry Co.
No.27 Zanyi East Road, Jilin City
Phone: 338624

W.Zang

Engineer

National Environmental Protection Agency
No.115 Xizhimennei Nanxiaojie

Beijing

Phone: 6012117

Fax: 6011194

Telex: 222359 nepa cn

Z.Zhu

Senior Engineer

General Research Institute for Non-ferrous Metals
2 Xin Was Strect

Beijing

Phone: (01) 2014488 ext. 2728

Fax: 2015019

Telex: 222204 grinm cn

HONG KONG (Area of)

p from Developing C .
APCTT

G. Gong

Research Fellow

Institute of Scientific and Technical
Information (ISTIC)

15, Fu Xing Road, Beijing 100038
Phone: 8015544-2564

Fax: (01) 8014025

Telex: 20079 ISTIC CN

J. Wen

Prcject Coordinator

State Science and Technology Commission of China
Sanli He 54, Beijing 100862

Phone: 8012163

Fax: 80125981

Z. Xuan

Deputy Cirector

International Organizations and Cooperation

State Science and Technology Commission of China
Sanli He Road 54, Beijing 100862

Phone: 0086-1-8012648

Fax: 0086-1-8012594

Telex: 22349 sstce cn

S. Y. Xie

Senior Engineer

China North East Municipal

Engineering Design Institute

4, Gong Nong Avenue, Chang Chun City
Phone: 53550

A. Zhou

Senior Engineer

Beijing Institute of Nuclear Engineering
P.O. Box 840, Beijing 100840

Phone: 8423311-2712

Fax: 8415067

Telex: 222644 bine cn

R. Lece Man Leung

Senior Consultant

Hong kong Productivity Council

HKPC Building, 78 Tat chee Avenue, Kowloon
Phonc: 852-7885628

Fax: 852-7885608

Telex: 32842 hkpc hx
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UNIDO

INDIA

S. P. Dhua

Regional Coordinator

Pesticide Network, UNIDO

55, Lodi Estate, New Dethi
Phone: 362100 (0), 693625 (R)

V. Majotra

Joint Secretary, Indian Administrative Service
C-11/74, Shah Jahan Road

New Dethi 1100011

Phone: 383756, 384416

K. Shroft

Managing Director, Excel Industries Lid. India
Jogeswary Bombay 400102

Phone: 6281764, 6288258

Fax: (022) 6203657

Telex: 011 78408 exel in

INDONESIA

A. Hutagalung

Ministry of Industry

J1. G. Subrow Kav. 52-53
Jakarta

Phone: 512185

Fax: 512185

Y. R. Isdiyana

Chemical Engineer

Pt Petrokimia Gresik (Persero)
S1. Jend. Akhmad Yani

P.O. Bux 2, Gresik Jawa Timur
Phone: 031-981811 - 981014
Fax: 031-981722

Telex: 31477 petrog ia

A. Sigalingging

Ministry of Industry

1. Gatot Subroto

Kav. 52-53, Jakarta
Phone: 515.509 ext. 2434
Fax: 511556

Telex: 62444 dep

S. Sudjono
Ministry of Industry
J1. Gatot Subroto
Kav.52-53, Jakarta
Phone: 512176
Fax: 512176

REPUBLIC OF KOREA

APCTT

R. Hermien

Chemical Engineer

The Environmental Impact Management Agency
Arthaloka Building, F1.11

J1. Sudirman no.2, Jakarta

Phone: 583791; 583792

Fax: 6221-583918

Zulhasnt

Agricultural Engineer

Enviromental Impact Management Agency
Arthaloka Building, F1.11

J1. Sudirman no.2, Jakana

Phone: 5703419

Fax: 583918

H. G. Choi

Rescarcher

National Institute of Environmental Rescarch
280-17 Bulkwang Dong

Funpyang-kn, Scoul

Phonc: 389-6711

Fax: 389-8712
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MALAYSIA

T.Y. Chew

Senior Rescarch Officer

Standards and Industrial Rescarch Instituie Malaysia
P.O. box 7035, Shah Alam, Selangor 40911
Phone: 5592601 ext. 1411

Fax: (063) 5508095

Telex: sirim ma 38672

M. Hashim Abdul Malik
of Environment
Floor 13, Wisma Sime Carby
Jalan Raja Laut, 50662 Kuala Lumpur
Phone: 03-2938955

Abdul Malek Pam

Environment Occ. Health and Safety Manager
Aluminium Co. of Malaysia BHD

Akom Nikkei Sp. Coatings Son BHD

No 3, Persiaran Waja, Bukit Raja

Ind. Est, 41050 Klang 79, 41700 Klang
Phone: 03-3422234

Fax: 03-3422203

MONGOLIA

PAKISTAN

M. Ikramul-Haq

Managing Director, M- ‘al Industry Rescarch and
Development Centre

125 A Industrial Arca, Kot

Lakhdat Lahore, 54770

Phone: 841460, 841342

Cable: METIND. LAHORE

M. Hassan

Deputy Electronics Adviser
Ministry of Science and Technology
House No. 506, Street 52

Sector G-9/1, Islamabad

Phonc: 826784 (0)

APCTT

K. S. Doh

Professor, Soongsi! University

1-1 Sang Do I Dong, Dong Jak Ku., Seoul
Phone: (02) 820-0614

J.E. Son

Drrector, Energy and Environment Department
Korea Institute of Energy Research, Deaduk Science
Town, P.O. Box 5 Deajeon

Phone: (042) 820 3017

Fax: (042, 361 6224

Telex: KIEREL K45507

B. Ganbaatar

Senior Expent

Depantment of Ecological Expertise

State Committee for Environmental Control
Khudaldaany Gudamj S., Ulaanbaatar

Phone: 27725




UNIDO

M. A_ Khattak

PCSIR Laboratorics
P.O. Peshawan Hani
Phone: 41272, 41869/12

PAPUA NEW GUINEA

PHILIPPINES

C. Arida

Senior Science Research Specialist

Environmental Management Bureau

6th Floor, Philippine Heart Centre Bldg.

East Avenue, Diliman, Quezon City, Metro Manilz
Phone: 973254, 505736

Fax: 97 32 54

Telex: 2507 nepc pu

A. Flores, Jr.

AVP-Operations, Chemphil-1.MG Inc.
Chemphil Bldg. 851 Pasay Road
Legaspi Village, Makati, Manila
Phone: 8188711

A. Fortuna, Jr.

Safety Engineer

Amkor/Anam Pilipinas Inc.

Semiconductor Electronics Industry Foundation Inc.
Environment Commitiee, American Chamber of

Commerce, NSC Comp. KM 16, South Supcrhighway,

Muntinlupa, Metro Manila
Phone: 842 15 30

Fax: (632) 817 710700588
Telex: 26408 amkph

1. Potes

Sciunce Research Specialist

Environmental Management Bureau

6th Floor, Philippine Heant Centre Bldg.

East Avenue, Diliman, Quezon City, Mctro Manila
Phone: 973254, 505736

Fax: 97 32 54

Telex: 2507 nepe pu

SRI LANKA

P. K. Somasiri

Personnel and Administration Manager
Ceylon Sieel Corporation, Athurugiriya
Phone: 561311

Fax: 21825

K. Wijenayaka

Deputy Rolling Mill Manager

Ceylon Steel Coporation, Athurugiriya
Phone: 561024

Fax: 21825

A. Kulit

Technical Officer

Depanment of Trade and Industry
P.O. Box Wardstrid, Waigani
National Capital District

Phone: (675 272163 - 271115
Fax: (675) 252403

C. S. Siador, Jr.

Supervising Environmental Management Specialist
Environmental Management Bureau

6th Floor, Philippine Hean Centre Bldg.

East Avenue, Diliman, Quezon City, Metro Manila
Phone: 973254, 505736

Fax: 97 32 54

Telex: 2507 nepc pu

E. F. Alabasuo

Exccutive Director

PCIERD, Department of Science and Technology
Bicutah, Tagiug, Manila

Phone: 8220470

Fax: 822-1254




THAILAND

C. Punyahotra

Chief, Kampangpet Provincial Industry Office
Thai Ministry of Industry, Muang District
Kampangpet Province

Phone: (055) 711520

Fax: (02) 2464269

VIETNAM

K. Chu Duc

Metallurgist

Ministry of Heavy Industry
Technical

54 hai Ba Trunh Sueet, Hanoi
Phone: 2.58311/39

H. Pham Quoc

Expert in Industrial Depariment of SCS of VN
Suae Commitutee for Sciences

39, Tran Hung Aao, Hanoi

Phone: 2.65404

V. Tu Tran

Deputy Heau, Department of Science and Technology
Ministry of Heavy Industry

54, Hai Ba Trung Street, Hanoi

Phone: 58311-36

P. Vu Duy

Deputy Head of Department
Ministry of Heavy Industry
C16 F210 T/T Thanh Xuan Bac
Dong Da, Hanoi

Phone: 258311739

Consultants
UNIDO

C.J. Appleyard
Environmental Resources Lid.
106 Gloucester Place

London, Unitcd Kingdom
Phoae: 0714657200

G. Blagojevic

Hcad of Department
Energoproickt/UNIDO

205, Blucvar Lenyina, 11070 Belgrade
Yugoslavia

Phone: 38-11-690557

Fax: 38-11-2223183

Telex: 11181

A. Petsom

Asst. Professor

Departmem of Chemistry

Chulalongkomn University, Faculty of Science
Bangkok 10330

Phone: 2527032, 25007116

Fax: (662) 2530321

S. Roengsumran
Associaie Professor

Phone: 2518954, 25007115
Fax: (662) 2530321

N. T. Thoung Van

Engineer

Committee for Science and Technology
244 Dien Bien Phu

3rd St. Ho Chi Minh City

Phone: 90883, 90906

N. Van Tho

Deputy Director

Information Centre for Construction
Ministry of Construction

37, Lo Dai Hang Str.., Hanoi

Consultants

APCTT
M. Dorfman
Associate Programme Dircclor
INFORM, Inc.

381 Park Avenuc South
New York, NY 10016, USA
Phonc: (212) 6894040

Fax: (212) 4470689

T. Jackson

Stocholm Environment Institute

7 Greenhills Rents, Smithficld
London ECIM 6BN, United Kingdom
Phonc: 44-71 490 2676

Fax: 44-71 251 2514




UNIDO

J. A. Vivas Hohl

Max-Planck-Institut fiir Metallforschung
Institut filr Werkstoffwissenschafien
Scestrasse 92, D-7000 Stutigart |

Gamany

Phonc: 49-711 121 1266
Fax: 49-711 121 1280
Telex: 723 724 mpimd

Observers

A. Femandcz

UN Rescarch Fellow, UN Centre for Regional
Development, 1-47-1 Nagono Nakamura-Ku,
Nagoya 460, JAPAN

Phone: (052) 561 9379

Fax: (052) 561 9374

Telex: 59620 uncentre

P. M. Kana

Manager - HSE

Excel Industnes Lid.

184, S. Y. Road, Jogeshwari (W)
Bombay 400102, India

Phonc: 628 82 83

Fax: 628 1524

Telex: 011-78408 excl in

R. Lamar
Soil Scicnust

Institute for Microbial and Biochemical Technology

Forests Products Lab.
One Gifford Pinchot Drive
Madison, W], USA 53705
Phonc: 608-2319262

APCTT

A.P. Lewis

Swathy Chemicals Lid.
Madras 600089, India
Phone: 880579

Fax: 865332

D. Ganapin, Jr.

Asst. Secretary, Department of Environment and Natural
Resources, Visayas Avenuc, Diliman

Quczon City, Mctro Manila

Phonc: 976671/976626

M. Miyashiro

Senior information Scientist

Asian Institute of Technology. Environmental
Sanitaton Information Centre

P.O. Box 2754, Bangkok 10501

Phonc: 5160110 w 44

Fax: (662) 516 2126

Telex: 84276 ait th

E. Quano

Tota!l Consuliancy Scrvices Ind.
Rm 405, Danana Comdominium
Metropolitan Avenuc Cormola SiL
Makati, Mcuo Manila

Phone: 816 0672

D. Reeve

Environment Protecuon Authority

UNEP Working Group Chair Mctal Finishing
2 King St. Eltham, Victoria, Australia 3095
Phonc: 61-3-6285670

Fax: 61-3-6285699

W.O. Lee

Regional Vice President
Allicd Signal Intermational
1603 Exchange Squarc Onc
Hongkong

Phonc: 845-8108

P. C. Macaungay

President

Pollution Control Association of the Pails, Inc.
Rm.2115 VV Soliven, Bldg.

EDSA, Greenhills

San Juan, Mctro Manila, The Philippines




UNDP

S. Zacharia

Chief

UNDP Regional Burcau for Asia and the Pacific
1, United Nations Plaza

New York, N.Y. 10017

Phone: 906-5000

Fax: 826-2057

UNIDO Secretaniat

United Nations Industrial Development Organization
Industrial Operations Technology Division
Department of Industrial Operations

P.O. Box 300. A-1400 UN Vicnna, Austria

Phone: (0043-°, 211310

Fax: (0043-1° 232156,

Telex: 1356:2

Cable: UNIL U VIENNA

E. Burmistrov
Senior Industrial Development Officer
Industrial Technologies Support

B. Sugavanam
Scnior Industrial Development Officer
Chemical Industries Branch

J. Kopytowski
Senior Interregional Adviser
Chemical Industrics Branch

C. Giirkok
Senior Industrial Development Officer
Engineening Industrics Branch

M. Youssef

Senior Industnal Development Officer
Chemical Industrics Branch

T. Grof

Industrial Development Officer
Meciallurgical Industrics Branch

S. Goblirsch

Sccretary
Industrial Technologics Support
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APCTT Secretanat

Asian and Pacific Centre for Transfer of Technology
49, Palace Road. P.O. Box 115

Bangalore 560052

India

Phonc: 76931-3,

Fax: 91-812-73105
Telex: 8452719 apct in
Cablc: ESPRECENTT

O. C. Bugge
Director of APCTT

J. Pelkonen
Associate Expen

V. Koelnikov
Consultant

Secretariat of the
Environmental Management Bureau

Environmental Management Burcau

6th Floor, Philippinc Heart Cenure Building
Quezon City, Philippines

Phonc: 975698

Fax: (632) 973254, Telex: 2507 ncpe pu

J. Goco
Supervising Environmental Management Specialist

N. R. Caslo
Supervising Environmental Manageni.ent Specialist

E. R. Del Rosario
Supervising Environmental Management Specialist

M. G. Francisco
Scrior Environmental Management Specialist

C. M. Passe
Scnior Environmental Management Specialist

B. V. Ardan
Secretary

R. Mendoza
Scerctary




ANNEX 2

Proposed Regional Studies on Environmental Protection Management

CHEMICAL

« Industrial Estate of Chemical Manufacturing Plants and Environmental Protection
Measures;

« Plastic/Fibre/Rubber Materials Recycling, Constraints and Options;
« Hazardous Chemicals, Options for Substitution in Asia and Pacific Region countries;

« Toward Efficient Production ard Use of Fenihzers.

METALLURGICAL

« Preparation of an Ecologically Sustainable Development Strategy and Establishment
o1 Envircnmental Monitoring Unit for the Mineral Processing and Metallurgical
Industries;

« Collection, Preparation and Recycling of Metal Scrap;

« Environmental Protection Measures in the Electro-Plating Industry;

« Clean Technologics in the Iron and Steel Industry.
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ANNEX 3

Proposed Regional Projects on Environmental Protection Management

(a) Demonstration project for sclective ecological alliance between plantations and industrial waste.

(b) Pilot plant assessment of utilization of spent sulphite liquor from pulp processing in cement slurry
manufacture.

(c) Demonstration project for utilization of scale generated by steel rolling mills.
(d) Demonstration project on use of phosphate gypsum as a soil conditioner.

(¢) Demonstration projects on metal recovery from spent metal finishing electroplating solutions and
cffluent treatment sludges.

(f) Demonstration project on recovery and/or safe disposal of lubricants and oils.

(8) Demonstration project on utilization of zinc and other heavy metals from flue dusts, sludges and
pickling liquors.

(h) Establishment of a specialist Regional Waste Treatment Institute to strengthen applied research in
the field of hazardous waste management.
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ANNEX 4
SECTOR SPECIFIC ISSUES DISCUSSED

perceived agricultural benefits from use of phosphor gypsum on high saiine soils;
problems associated with the discharge of molasses iquors;

microbial breakdown in soil of organo phosphate and chlorinated hydrocarbon type
compounds;

manufacture of cement slurry using spent sulphite liquid from pulp manufacture;

regeneration of spent hydrated iron oxide (red mud) for application in fuel gas purification
and simultaneous production of pure sulphur;

metal recovery from metal preparation and finishing spent liquor and effluent reatment
sludges;

utilization of scale from steel rolling mills;
recovery of metals, slags, acids and waste heat from iron and steel plants;
recovery of spent lubricants and oils;

recovery of zinc and other ™ =/ metals from flue dusts and other metallurgical processes.
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ANNEX §

LIST OF PAPERS
1. Opening Speeches

D. J. Ganapin, Jr., Undersecretary, Department of Environment 1nd Natural Resources
K. Zacharia, Chicf, UNDP Regional Bureau for Asia and Pacific

M. Youssef, on behalf of A. Tcheknavorian, Director, Industrial Operations Technology
Division, UNIDO

O. C. Bugge, Asia and Pacfic Centre for Transfer of Technology

R. Fuentes, Environmental Management Bureau, the Philippines

V. Ramos, Department of Environment and Natural Resources, the Philippines

2. Plenary sessions and working group reports

Industrial pollution sources, emissions and effects; C. Appleyard

The role of low and non-waste and pollution control technologies, designing, engineering,
traiing, management and information in chemical industries to improve its negative effects on

the environment; C. Appleyard

Environmental considerations in the electrical/electronic industries in the countries of Asia and
Pacific Region; G. Blagojevic

Environmental considerations in the metal finishing industry of Asia and Pacific Region; J.
Vivas Hohl

Potential biotechnological applications of ligninolytic white-rot fungi; R. Lamar and K. Kirk
Low and non-waste production systems; D. Ganapin, Jr.

Environment and metal finishing reduction, recycling and recovery of wastes in metallurgical
industry; D. Reeve

Socio-economic impacts, constraints, policies and measures on recycling of wastes in
developing countries; T. Jackson

Euvironmental issues affecting the chemical industry in the Asia and Pacific Region; E. Quano
Regional network on pesticides for Asia and Pacific Region. Its contribution to the
development of pesticide industry of the region with focus on environmental considerations
and occupational safety; S. P. Dhua

Case studies on successful recycling of industrial wastes; M. Dorfman and P. Lewis

Introduction of ESICNET, regional information network; M. Miyashiro

Overview of UNIDO's work in supporting development of chemical industry in Asia and
Pacific Region; J. A. Kopytowksi

UNIDQO’s technical assistance activities in metallurgy; T. Grof
UNIDO'’s technical assistance activities in engineering: C. Guerkok

Overview of APCTT's activities on environmentally-friendly technologies: J. Pelkonen and
V. Kotelnikov




3. National reports and presentations

Environmental considerations and waste recyling for the metallurgical industries in Malaysia;
C.T. Yean and T. G. Hong

Pollution control and waste recycling in Malaysia; H. Malik
Environmental considerations for the metallurgical industries in Malaysia; H. Hutagalung
Environmental consideration for the chemical industry in India; V. K. Majotra

Advances in anodizing production on aluminium alloy and environmental considerations in
China; Z. Zufang

Recycling of Industrial Wastes in China; G. Gyangyu

Waste recycling in chemical industries in Pakistan; M. A. Khattak

Environmental considerations for the engineering industries in Indonesia; S. Sudjono
Environmental considerations for the metallurgical industries in Sri Lanka; P. K. D. Somasiri
Environmental considerations for the metallurgial industries in Sri Lanka, K. D. Wijenayaka

Situation of environmental pollution caused by industrial wastewater in Vietnam and some
results of a wastewater treatment study; V. T. Tran

Environmental considerations for the metallurgical industries; C. D. Khai

Production and environment in engineering industry of Vietnam; V. D. Phu






