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PART I - LEGAL .CONTEXT

This project document shall be the instrument referred
to as such iri Article 1, paragraph 1 ;of the Basic Assistance
Agreement between ,the United Nations j Development Programme
(UNDP) land the governments of t-hoeje participating countries
which have signed such an Agreement. Alternatively, for
those participating countries which have not signed such an
Agreement, this project document shall be the instrument
referred to as a plan of operation ' envisaged in Article 1,
paragraph 2 of the Agreement concerning assistance under the

I 1 ! 'Special Fund Sector of UNDP between UNDP and the governmentsi
of those participating countries which have signed such
latter agreement, • ' '



PART II THE PROJECT

; This document describes the efforts and technical co-
operation among ASEAN countries1 in the development of anti-
pollution technologies , essentially > fot overcoming the
environmental problems • caused ! ,by; certain indigenous
industries that have been identified as having significant
impact on the environment of the ASEAN countries and
requiring priority attention. The framework and activities
of the project were discussed, and ! accepted by the ASEAN
countries during the Consultant's ^missions to the ASEAN
countries undertaken from 24-29 !May! 1987 and 9-30 June
1987. jThe . member. countries ,are in agreement that the
activities carried put under !the I] project will not onlyj , ,
strengthen national capabilities !but also lead to the
achievement of self-reliance, in the protection and
enhancement of the quality of the environment in the ASEAN
region. ', : ' - . ' ,

A, Development Objectives : ' . !

The, development objective of' ;this project is to
contribute to effective environmental management in
accordance with the national environmental policies of
the ASEAN member countries and,in so doing help protect

; and maintain a [satisfactory ^environmental quality in
! , the region while forging :ahead with the most needed

economic development. This is'envisaged through:
i . i ; ,

1) the .development of indigenous technologies for the
handling, treatment and disposal o£ wastes which

: are j economically viable:; and appropriate to the
local situation;i ;



2) adaptation of technology frqm advanced/developed
1 ' i !countries' wherever applicable^ particularly in the

field of air and noise;' pollution control and
measurement, with suitable ] modification to makei j i
them more economically viable :in the local context;

3) innovation and modification of air quality
monitoring techniques and equipment suitable to the

i i '• , ' '
loqal situation; i i i , !

4)•'achieving self-reliance iin environmental management
through enhancement of institutional capability for
co-operative exchange of research results and
technical know-how as well ;as , training of manpower

' | i i < : i

: on a regional basis.

B. Immediate Objective

1) Avoiding duplication o£ efforts and wastage of
' funds through sharing 'of research and development
efforts among ASEAN institutions for alleviating
common environmental problems in the region.

2) TO offset or minimise: the financial burden of
, ' ' ! ' i

anti-pollution ; measures, i through resource
p • ' ' • ! (

conservation entailing waste;utilisation, effluent
reuse., by-product production and development of
low-waste and non-waste technology as has been
successfully done in the case of palm oil and
rubber industries in Malaysia*



3) Enhance and re-inforce national capabilities in the
ASEAN region in the lenfjorcement of legislations

; pertaining to control iof dilution in general and
in indigenous industries |wlth significant environ-
mental impact, in particula^.;

4) ;Upgrade capabilities within1 the region for the
fabrication and maintenance of air quality
monitoring equipment including the development of

; the ,framework for a regional training centre for
air .quality monitoring! as well as the development
of air quality monitoring1 techniques suitable to
the local situation.

5) Upgrade capabilities within the region in the field
; of noise pollution measurement and control.

6) Production !| of manualsji ! on anti-pollution
technologies, air quality monitoring techniques and

• equipment maintenance and organisation of training
workshops as a means of information exchange and
dissemination and on the use of the manuals.

The immediate objectives of this project are further
elaborated in the matrix (Annek '1).

; i • ' i1' ,
CJ Special Considerations

ASEAN (The Association of South-East Asian Nations)
since its inception in 1967 Jias advocated technical
collaboration among member ! countries which has been
progressively promoted throughout the years resulting
in a continuing exchange of information and expertise



for the benefit of the member' countries« in the spirit
of ASEAN, member countries \6f\ the region share the

i ' : :'' ' i l 1 !• !feeling that; there are common: and similar environmental
', ' ' ' i • : ' i !
issues ; which could be I!! alleviated through active
technical co-operation and collaboration among them-
selves, availing themselves' jat the same time of the
technical collaboration o£ international and bilateral
agencies. , ,

: In this decade of the eighties, the six ASEAN
i i icountries, Brunei, Indonesia, Malaysia, Philippines,

Singapore and Thailand have the potential of becoming
one of the fastest growing regions of the world. The
region itself is richly endowed with natural resources;
the ASEAN countries are determined to pursue a
development pattern whichi results in significant and

!sustained improvement in i the!;standard of living of
their people. In Order to ensure sustained develop-
ment, countries; of the region;have taken cognizance of
environmental issues. For this purpose governmental
mechanisms have been established at the Ministerial
level in all ASEAN countries to coordinate and
supervise environmental activities.

1 i
As early as 1977, the ! United Nations Environment

Programme {UNEP) .provided : , the impetus for the
establishment of an ASEAN £ub-regional Environment
Programme (ASEP) as the collective answer to the
environmental concerns of 'the ASEAN member countries.
UNEP also helped : to formulate the sub-regional
environment programme, and to i identify collaborative
activities among the member countries concerned. An



Experts Group .on lEnvitfohment, consisting of
Representatives from the !ASEAN countries has been
established iunder the ASEAN Committee on Science and
Technology as a forum for! pealing with the environ-

| ' ! ' i i: ' »! mental aspects of' this region;.! ,

Since its first meeting in 1978, the ASEAN Experts
Group on the, Environment has met 10 times to ensure
that collaborative activities, answer the needs of ASEAN
individual member! countries j The past ten years have

i i ' ' ' • ' ! , ' '
reconfirmed the exemplary Spirit of co-operation among1 ' ; . i i • \ASEAN, countries on environment. During this period
action plans have been formulated for several priority
areas. The first phase1 of this co-operative
environment programme has been successfully implemented
which set the .stage for a moiqe intensified sub-regional
co-operation in the environmental field. The ASEAN is

• : !' | inow in the process of implementing its second phase of
the Environment Programme, !ASEP II, which is designed
to be action-oriented , with emphasis on solving
immediate needs of the region,., The ultimate objective
of ASEP II is to strengthen1, regional collaboration in1 ' ; i ; • ' ienvironmental , management aimed at regional self-

, ' i ' |
reliance. This project - "Anti-pollution Technologies
for Urban and Rural Areas in Ithe ASEAN Region" - forms
one of the projects under ASEP II which has been
accorded high priority by the ;ASEAN member countries.

1 ' • i.This project should be accorded special consideration
as it concerns a large segment of the population, i.e.
the rural cortmunities which! |are often left out of the
!development process. This project also helps to ensure
the preservation and enhancement of environmental
conditions in rural areas. It is also in accordance
with the goal of conservation of resources.



p. Background and Justification

; For many years, the major 'environmental problems in
the ASEAN region stemmed , from Ithe relative lack of
development and inadequate^ inJrra-structural facilities,
in short, poverty itself seemed polluting. Therefore,
countries of the region have generally consideredi , ' ,
economic growth and industrialisation as key develop-
ment priorities and concern ,for protection of the
env ironment has ; been regarded as of secondary
importance. Hence, the situation in many of the
countries of the region,: until recently was that
concern over environmental! quality becomes minted in

1 j ! ,

the process of .marshalling resources to meet priority
development goals. Higher agticultural productivity,
maximising incomes and boosting living standards,
balanced development between ! regions and improved
health care are but a few of1these goals. Development
thus proceeded ! apace with industrialisation being the

1 i > ! •
favoured path for accelerated :socio-economic develop-
ment through increases in loutput, income and job
opportunities. ! This very process of rapid development
br6ught to the fore 'problems of a second order, namely,

i i ! s idamage and disruption to'\ ;the human environment which
not only begun to emerge, -but to gain in significance
from year to year. i : ' ' • ' i

Desiring to cope with ; the rising environmental
problems, the governments of: the region instituted
several actions and implemented them on a priority
basis. Environmental problems! that had accumulated
over the years have been 'dealt with and contained



through restorative measures backed by systematic
enforcement of the! various regulations while developing
strategies to forestall; future problems. In this

; i i ' ' . - ,respect, priority, was igiven ; to controlling water
pollution caused by the ;|discharge of industrial
effluents and 'air pollution ; caused by industrial and
motor vehicle exhaust emissions. However the
governments' .efforts were hampered by lack of

• i , :
economically sound anti-pollution technologies and
monitoring techniques and j | experienced and skilled

i ! I i :

staff. Therefore in 1985 the |ASEAN Experts Group on
the Environment identified;: the project on "Anti-
pollution Technologies for Urban and Rural Areas" as a
priority project with emphasis on training on air
quality monitoring, stack sampling, control of exhaust
emission from motor vehicles!i and noise and vibration
.control and iworkshop on; air pollution control
technology. This project proposal was submitted for
UNDP funding and was approved in principle. However,

i ' i ' !unfortunately,1 the implementation of this project had
been delayed and in the meantime several other sources
of funding became available, which helped to implementi : '
all the activities mentioned above except training on

I ' . i
noise and vibration control and workshop on air
pollution control technology.

In; the light of the above ;development, the ASEAN
Experts Group on the Environment at its meeting held in
Bangkok from 24-26' April, 1987 made an indepth review
of this projecj; and arrived at the following concensus:



(i)! Duplication of j . Efforts and wastage of
: resources! should be avoided by ensuring that

subject areas '' for1 . which funds had - been
I allotted from Other donor agencies such as

the EEC, JICA etc.[should not be included in
i this project. ' i • ''.! '

(ii); Emphasis should be shifted to the development
i i i ! • '

\ of indigenous technology wherever possible
'. and other subject iarleas with significant
i environmental impact that had not been
i addressed so far!; In this regard discussions

should be held with.ASEAN member countries in
I identifying the priority areas.

(iii) ; Implementation Qf i the various activities
; underithe project should be undertaken by as

1 many ;countries ,as; .possible with adequate
institutional expertise so that the project

i could be completed| within reasonable time. . • ! ; |
; and^ ; in ! addition,! I their institutional

I capabilities . enhanced and experience
': broadened. ' ! • i i

Hence on the basis Of .discussions held by the
Consultant with the ASEAN countries during his missions
from 24-29 May, and 9-30 June,'the following activities
have been identified and agreed as priority areas for
this project; ] : [ ! : ;
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(1r) Project implementation meriting of participants from
•'< ASEAN- countries that! hav|e agreed to implement thet • ' '!' i

Activities under the ;Project for briefing on the
i implementation! procedure! |ahd other .details in order

to! ensure Successful completion of the Activities
within the, tim^-frame, stipulated.

(2) Development of indigenous technology for the
handling, treatment and jdisposal of waste from the

: following industries which:wherever possible should
include reuse, by-product idevelopment and waste

i ' I { i ! [ ;
: utilisation: i ! ; ! • . ! j

(a) Coconut water from desicated coconut industry
and copra production

(b.) Fish Processing: wastes

; (c) Distillery waste | ! ' j '

' (d) Piggery waste ; i i | j
| , ; ' ! ' I '

: (e) Water hyacinth i- harvesting, utilisation and
disposal, '[•

i
| (f) Waste from starch production from tapioca

(g) Saw dust and wqod icriips from timber and wood
product industry

3) Noise pollution and vibration measurement and
control technology which would essentially involve
the aspect of exposure and training of officers
from ASEAN member countries [in countries which have
developed suitable and adaptable technology.
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(4) Cataloguing and documenting of air and water
; pollution :control technologies in use in ASEAN
| ' | I i ' I , i .

; ! countries ; ̂ starting with ; Singapore under this
project for purposes i of information exchange as

'. well as looking into ' possible1 modification and
i ' ' > '

adaptation in the future in order to make them morei ' ' ' ' ' ' '
economically viable in the ' context of the ASEAN

' member countries situation. !

(5) Air1 quality ! monitoring ' - Innovation and; i ' i '
; ; modification of! air quality monitoring equipment

and; techniques suitable,! to ASEAN countries
' situation including the fabrication and calibration

of S02 analyser and TSP!sampler and the development
• . of 'appropriate designs jfor CO, NOx and HC gas/ ' i ;

analysers as well as the Development of the frame-
work for a regional training centre for air quality

• monitoring;! inclusive, of draining scheme and
materials.' ! , j ; i

In the ASEAN spirit of consensus, the responsibilityi , ;
for coordinating and implementing these activities has
been shared but on an equitable basis among the
countries, also taking into account the country
situations and the rapid development in the various
fields in the countries. . ' '.

The justification for the , selection of the above
activities are based on the following factors:

(1) The, common pursuit of industrialisation is a shared
concern of ASEAN countries. In the region, the
case for industrialisation is best appreciated when
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juxtaposed with,the need' for corresponding growth
' between , the: young economies and the increasing
population of ASEAN countries, currently home for
some 250 million people. .The: fifth largest country
in the world, Indonesia,;| is found 'in the regioni ' ; ,
while two othei^ imember countries, namely, Thailand
and Philippines, rank, among the top 20 most
populous countries in the world.

(2) Small scale Industries lindigenous to the region are
, ;also noted for their polluting effects. The
1 : ' ' ' . V' i' : ! '' I ,; regions lucrative fish processing and fish meal

industry poses serious|environmental threats. The
Philippines, Thailand,;Indonesia and Malaysia are
among the top 13 fishing ! nations in the world and
their promotion and management of fish processing
and fish meal plants are;! bound to influence bothi : • ' i
the economy and the ' environment of the ASEAN
region, !

(3) Philippines is among the top exporters of the four
;major coconut products:- .copra, coconut oil, copra
:meal/cake and desiccated coconut. Wastewater
generated by coconut processing activities is over
10 million cubic meters per year with Biochemical
Oxygen Demand (BOD) ranging from 4000-6000 ppm. In
Malaysia coconut-based , product industries is
undergoing ;rapid development; The major products
are coconut cream powder and dessicated coconut.



13

(4) Proliferation, :of wat.er ;hyacinth in the lakes and1 ' ' ' . , i . ; i • • ' i '; riversi of Thailand, [Philippines and Indonesia has
caused major environmental problems in these

i i
countries.1 .The weed grows on massive floating
clumps which;in the dry;season cover as much as 5%

' , , ! , , , '

of- the total area, i problems due to excessive
hyacinth growth are: >

(i) interference with,,' captive fisheries and
navigation ; i ; |. ;

i i : :
| i

(ii) damage i to fish | pens especially during
typhoon^ when floating clumps press against
the pens | : '

i

(iii) clogging! of canals and estuaries which
aggravate flooding.

ii
No satisfactory method has , so far been developed
for its harvesting and disposal or utilisation.

(5) Piggery waste, specially' from small farms, is ai i , '
major problem in Thailand, Malaysia and the
Philippines. While technology has been developed
for dealing with wastes from big farms with over
10^000 heads, economically viable technology is yet
to ' be developed for smalj farms with less than 500
heads which are equally i significant in terras of
pollution in .view of the large number of such

i : ' ! 'farms. In all these, countries, 80% of the :pig
! farms are small and formj backyard industry causing

: considerable environmental; problems. in Malaysia
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the standing pig population is expected to increase
from 1.8 million in • 1986;; jx> 2.09 million in 1990.
The BOD load discharged from, the pig waste industry

I ' ' ' ' ' ' , ! ' ^
currently in Malaysia; has' \ a population equivalent
of 6.75 million peopleL-, In Philippines the
standing pig population is in the region of 7.3
million.

(6) Timber industry is another1 source of major air
pollution in all the ASEANi countries and requires
immediate attention. This industry is at the same
time of great economic ! significance to these
countries. Malaysia has approximately 600
sawmills, 35 veneer factbiqies and 900 wood-based
industries operating ' both l in urban and rural

. areas. About 1 million metric ton of saw dust, 1,4
million cu. meters of wopci-based and 0.8 million
cu. meters of bark were produced as waste in 1986.
This waste i has been .essentially used as fuel in
boilers and1 furnaces causing problems of dark smoke

i ! '
and; dust emissions. Although considerable research1 ' ; ! , , i ;, • I

; is 'underway for proper utilisation of this waste
; without causing environmental problems such as: • i : i
conversion to charcoal and activated carbon,

1 briquetting'of saw dust for1 energy, gasification of
charcoal and wood for,,rural!electricity supply, and
development of i jpollution; free incinerators, there

! i 1 !lHlM''l."ii ';is no anti-pollution'! technology available for
: immediate, implementation ' to i overcome the serious

• , ' i • i f !
• , ; pollution problems faced!' by! the ASEAN countries

1 from the timber industry, !In. the Philippines about
1.5 , million cu, meters of waste are produced
annually from the timber industry.
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(7) Similarly distillery wastej [ and the residue from
starch production from tapioca cause serious water
pollution problems due to their high B.O.D.

(8) It is a widely-held -belief that expenditure in
pollution control is ' non-productive, that it
constitutes an investment without return and it is• L i
at best tying up capital for no good reason. The
enterprise whether private i or public tends to

! i ' ' i 'regard pollution control: i'as a major financial
: i • : • . i 1 , iburden to .be avoided :as } long as possible.

particularly in the ASEAN''region limited capital,
lack of technically qualified personnel and space

• limitation hamper the adoption of anti-pollution
, measures by these industries. Further, these
industries cannot afford th$ [wasteful approach of

1 , treatment arid disposal of! their wastes, instead
should convert them into! useful by-products to
offset the financial burden jof waste disposal. In

: short, indigenous technology,\ aiming at minimising
: wastes produced,, utilisation! of wastes, material
recovery and recycling, , by-product production and

! . • : i ! '
reuse of effluent, should beideveloped.

(9) There is a lack of information on anti-pollutioni ' \
technolog ies \ for the control of air and water
pollution that are being effectively used in the
ASEAN countries, i Cataloguing and documentation of
such technologies will prove • beneficial to ASEAN
member countries as well !as pave the way towards
research into possible modification and adaptation
in order to make them more;economically viable.
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(10) Most ASEAN member xjourttries find air quality
monitoring considerably i expensive with the result

! ' ' < ' ' I i

', that the ; 'Countries IhavjS been somewhat lax in
, carrying out this activit^ ! This has caused a lack
of air quality data l injjlthis region. Therefore
innovation and modification of air . quality
monitoring equipment and .techniques suitable to the
local situation with a view to reducing monitoring

: cost so as to make it affordable by ASEAN countries, ' i
, : ' is ian urgent need of the;:;region. Fabrication of
' air quality monitoring equipment locally and the
- ! • . ' L ' i ''

establishment of a training ;centre for air quality
monitoring in the future are expected to reduce the

i ! '
: cost of |air quality monitoring, overcome the
problem of having to purchase spare parts from
overseas and help avoid interruptions of the
activity due to breakdown of'equipment.

(11) Noise pollution has begun to emerge as a serious
; problem in most cities of the ASEAN countries. The

• ' i ' I !

; main sources of noise pollution are motor vehicles,
; industries, construction; 'activities, aircraft and

community. Although some! ,efforts have been made to
obtain baseline data, •. develop standards and
formulate regulations, the^re is a general lack of

• expertise, experience :and:!know-how with regard to
measurement j of noise;; levels and control
technology. Very few seminars have been organised
in this subject area so far! in the ASEAN region.

1 . i ! • ' ''
Therefore holding of! ai,workshop covering all
aspects of noise pollutioir̂  i control with participa-

1 ' !
tion of relevant officers from ASEAN countries isi i
most urgent and timely. , ,
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(12)' A total of 8 , activities; are1 ! to be implemented by
various institutes in the1] ASEAN countries. The

1 National Focal Points for Environmental Management' ' • < ' '
: in the ASEAN! countries ! are' responsible for co-

i ' , ' • • ' I '; ) . ' *
i ordinating : the Activities.1 | ; It is therefore, : ; T. ' i • ! i I ; :
important ' that an implementation meeting be held
with at least two participants from each of the
ASEAN .countries, that have agreed to implement the
Activities under : the Project^ being invited to
attend the meeting togetheriwith a UNEP Representa-
tive, i The purpose of the meeting is to brief the
implementing Agencies and !tne'National Focal points

, • • ' ;' I i ! ' Ion their role, implementation! procedure and other
details in order to ensure the successful
completion of the Activities within the stipulated
,time. ' ' i ; } ' ;

': More detailed background/justification are contained
! under the respective proposed activities in Annexes 2
•; to 9.. . • . - ; ; - ; , ! i

E. " Outputs

The major outputs from the activities of the
project are as follows: ' ; i

(a) Dissemination of information1 oh appropriate anti-
pollution technologies that ,have been developed and
are readily available for direct application in
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ASEAN member countries 33 well as on those that are
.being developed. This will help ASEAN 'member

i countries avoid unnecessary I repetitive work and
i , i ! '
; wastage of manpower and financial,resources.

(b) Enhance the : willingness land cooperation of the
industries in the implementation of 'anti-pollution
measures as well as expedite;the implementation.

(c) At least 5', new self-supporting anti-pollution
j ; ' '•' \ -technologies with useful by-products will have been

developed at the completion of the project.

(d) Availabality of economically'viable technology will
i : !

greatly facilitate the ̂ enforcement of the environ-
mental legislations ; an(3
industries. ; '

, the compl i ance by

(e) Development of capabilities for the fabrication andi ' i !

maintenance of air quality imonitoring equipment
with techniques suitable ; to the local situation
will greatly facilitate I unhampered air quality
monitoring activity and collection of meaningful
data at much reduced cost. [ ,The development of a
framework for a regional training centre will help
solicit funds from donor countries for the
establishment of the i centre with a view to
producing a nucleus o£ trained personnel in all
ASEAN countries thereby', achieving self-reliance ini • i ' i i
air quality monitoring. I •.-'. :
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(f), About 12 officers from the1 ASEAN countries will be
1 , ' ' ' ! ,i trained in noise measurement and exposed to all,

I aspects of , noise polltition control through
participating in the proposed workshop. This will
pave the way for upgrad ing capabi 1 i ties in; no i se
pollution control in each of the ASEAN countries.

(g) production of manuals ;on||anti-pollution techno-
' ' ! '. • ! ' ' .logies, air quality monitoring techniques and

1 equipment maintenance will considerably expedite
the implementation of anti-pollution measures and
help ;decision-making with iregard to establishment
of new industries. These-manuals will enable ASEAN

' member countries to benefit from each other's
1 ! • ! iachievement in anti-pollution technologies.

(h) The activities under the project will be undertaken
by Research Institutes and, Universities of ASEAN

( ' ! ! ,
member countries which Will help enhance institu-

; tional capabilities and expertise in the region as
well ;as broaden their experience, thus achieving

''.'self-reliance in anti-pollution technology suitable
to the local;situation, i ! i

Sepecific outputs are shown; in the matrix (Annex 1)
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F. Activities

The major activity components of the projects are
contained in Annexes 2 to ,9. j ; The 'summary of the
Activities! are as follows: M

(a) Activity

Coordinating
Country

Lead Agency

Time Frame

Implementation Meeting

Indonesia

Mihistr^:of State for
Population and Environment• • I i . , i

• i • ' ' ! ' !
3 days' in December 1987

(b) Activity
i

i
Coordinating

1 Country

Lead Agency

Time Frame

Study of:the Air and Water
Pollution Control Technology
in Singapore

i : .•!. |
S ingapore

Ministry of Environment

2 years -
January 1988 - December 1989

(c) Activity

Coordinating
Country

Lead Agency

Time Frame ,

Training! Course in Noise
Pollution and its Control in
the ASEAk

Singapore

Ministry of Environment
' i ' ' ' !

4 month's i -
January, f April 1988
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(d);Activity

Coordinating
Country

Lead Agency

Time Frame

(i) Treatment and Utilisation
! of: Industrial Wastes
! . , < i I

(ii) development of Ambient
i; ! Air Quality Monitoring

Philippines

Industrial Technology
Development Institute,
Philippines

2 years r
January 1988 - December 1989

(e) Activity

Coordinating
" Country

Lead Agency
i

Time Frame

Development of an Anti-
Pollution Wood-Waste Burner
System !

Malaysia

Department of Environment
i • : ' ' ' '

1 lyear -
Januar^ - December 1988

(f) Activity

Coordinating
Country

Lead Agency

(i) integrated Approach to
1 piggery Waste Pollution
Control with emphasis on

i Bio'gas Production
i r |

(ii) pollution Control Manage-
i ment for Tapioca Starch
Wastewater; . i . *

i !

Thailand '

National Environment Board in
cooperation with the Institute
of[Scientific and Technological
Research! ;,

Time Frame 2 years' j-
January 1988 December 1989
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, (g) Activity

Coordinating
Country

Lead Agency

Time Frame

(h) Activity , :

Coordinating Country
Lead Agency
Time Frame

(i)!Water Hyacinth Harvesting
land; Management
i

(i i) | use;'of Water Hyacinth as
ifertilizer and Fuel

i
Thailand

National'Environment Board
! • ! ' , j

18 itiontlis :-
January^ 1988 - June 1989

• ' i ! i !
i , i i

A Workshop/Technical Meeting of Experts
To be determined in the Implementation Meeting
To be determined in the Implementation Meeting
To be determined in the Implementation Meeting

G. !Inputs

(i) Government Inputs I !
: j ; ' ; i ' | i : i i
The Government of Indonesia will! host the implemen-
tation Meeting. j i j ' j

: , ' i I 1 ' ! !
Designated national agencies ;of ASEAN countries will
assume responsibility for ithe coordination and
implementation of the Activities allotted.
Laboratory facilities, ' instruments, glassware,
equipment, , secretarial \ services, vehicles,
utilities, support personnel 'and meeting facilities

; will form government inputs.\, Staff from relevant
and responsible national agencies will be provided
by the governments for training and expert meetings.

Further details ate given iin Annex 2 to 9.
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(ii)!UNDP inputs

• • ' ' • i ' \ '
!; UNDP will ; provide a i sum of US$460,000 for

preparatory i assistance and for - carrying out the
Activities mentioned in (F) above by the respective

' , .ASEAN countries as follows,:

(a) Preparatory Assistance,, , - US$ 20,000

>(b) ! implementation Meeting1 - $ 8,500
i . , • ' ; :' : 1 ! ! r
Consultant for preparafi $2,100
tory work, organisation
of meeting and submission
of report -,7 days; ; !

.Travelling expenses $4,000
for 8 participants ; !

• i ' ' I ; . < i| Daily subsistence j : ; $2,000
allowance for , \' , j!'

| I participants for ' j • ; j'
! 3 days • ; '' - . i
I ' L ' ! i '1 ! . ' : i ':;! Meeting expenses • ! , !

 ; $ 400
: i : : : $8,500

(c) Study of the Air and Water - $ 48,500
Pollution Control Technology
in Singapore | ' i

(d) Training Course in;Noise - $ 58,000
pollution and Its Control
in the ASEAN , '

(e) (i) Treatment and utilisation )
of industrial Wastes i )

: j '; i ) - $150,000
! (.ii) Development of |Ambient Air )

Quality Monitoring )

(f) Development of Anti-Pollution - $ 65,000
Wood-Waste Burner ̂ ystem
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(g) (i) Integrated Approach to )
: ; Piggery Waste Pollution )

Control with emphasis! on )
: Biogas production j ! )

' ' i M; ; I ) - $ 50,000
(ii) Pollution Control Manage- )

i ment for Tapioca Starch % )
Wastewater ' ' i \ : )

(h) (i) Water Hyacinth Harvesting )
a n d Management i l l ' )

; ) * - $ 50,000
{ii) Use of water Hyacinth as )

Fertiliser and Fuel|j j )
(i) Workshop/Technical Meetingjof,Experts - $ 10,000
Details of budget allocation for the Activities are
shown in Annexes 2 to 9.i ! ', '•

(iii) UNEP input

UNEP 'will provide the technical advisory services
and relevant information material as needed as well
as attend the project ^Technical Meetings at their
own expense. I [" ' j ! • I

Preparation of Work Plan

Preliminary Work; Plan giving an idea of the target
dates for outputs and the .tame •, required for completion
is given in Annexes 2 to 9.

. , i ' ••} i ; ,
A more detailed work pla|n fOr the implementation of

the project will : be jointly prepared by the executing
agency and the coordinating iASEAN ; country at the start
of the project and brought forward periodically.



Preparation of the Framework for Effective
Participation of. National and International
Staff in the•Project

- i i
i ' ! !

The activities ,to be j :urdertaken to achieve the
immediate objectives of the!project will be carried out
jointly or singly by the member countries of ASEAN under
the auspices of the ASEAN Secretariat and with the
financial support of UNDP. ; The respective roles of each
country and theinational stafifj to carry out activities

1 ! '' 11 i
are indicated in the Work

J. Development and Support Communication

Not|applicable.

K. Institutional Framework

! A networking system is proposed whereby each country
is expected to nominate a lead institute to undertake a
particular activity with institutes from other countries
as participating institutes tp! provide data and other
inputs. Details of the lead', institutes are given in
Annexes 2 to 9. • • ] '•''

: \ • !V i
The coordination required; between the executing

agency and the national agencies will be ensured through
a system of designated national coordinators in each
ASEAN country responsible for !the implementation of the
particular activity components assigned to the ASEAN
member countries. . I
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; ; 'The United Nations Environment Programme (UNEP)
through 'its association with the :ASEAN Experts Group on
Environment since its inception; has been assisting thei - '
ASEAN member countries in environmental management. In
this respect the catalytic and.coordinating role of UNEP

' • ' i ' i f 1

and its continued commitment i |to i giving leadership and
! ! ' i '

sense of direction to environmental initiatives is
commendable. UNEP will therefore provide the technicali '
asdvisory services and information materials for this
project.: - i..; j i ' , ;

UNDP Jakarta will be ! the principal Project
Representative (PPR). i '', ' ,

P^ior Obligation and prerequisites
i ' I ! ! ! i
' ' ' j I '

Not applicable. i ;

1 ' ' ' ! ! >
M.i Future UNDP Assistance '•,

Based on the results of jthis Project, additional
UNDP assistance may be required for the followingi ' i • I . i i
purposes:

(i')\ Establishment of; Air Quality Monitoring Training
1 : Centre : • i ' ' \l;
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(ii) Scale-up and 'transfer to ittiei private sector for
; r . |

commercialisation of technologies developed and the
ifabrication, testing and operation of analysers for

i ' i ' '! iCO, NOx and HC gases on the,; basis of designs that
have been developed under!the 'Project

(iii) Extension of the Activity; ."Study of the Air and
Water Pollution Control , Technology to other ASEAN1 1 i ! 'countries" i I ;r' .

(iv) Additional workshops on noise pollution control
management as a follow-up of the training course.
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PART III - SCHEDULE OF MONITORING, EVALUATION
AND REPORTS i ! ;

A;i The project; will be subject !to periodic review in
accordance with the policies arid procedures established
by UNDP for monitoring, project and programmei

; implementation., ; , i M

B.

C.

The project will be subject to evaluation, in
accordance with the policies and procedures established
for this purpose by, UNDP. The; organisation, terms of
reference and timing of the;evaluation will be decided
by consultation between the governments, UNDP and the
Executing Agency.

•• : periodic progress reports will be produced by the
implementing agencies in accordance with UNDP policies
and procedure. |A terminal report will be produced by
the implementing agencies !for;! each Activity upon its
completion and; submitted j to ; UNDP Jakarta for
distribution.
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, PART IV - BUDGEJT

The Project budget covering UJSIDP contribution amounting
to US$430,000 excluding preparatory assistance of
$20,000 is given' in1 Annex; 10. • Budgets for the
individual Activities are contained;in Annexes 2 to 9.



BftSIC HECOECT ELEMENTS FRMEWOBK

Immediate Objectives

Project Elements Success Criteria Verifiers External Factors

(a) 1£> ensure duplication
of efforts and wastage
of funds are avoided
in alleviating common

- -environmental problems.

oro

This objective will be
considered successfully
carried out if:

(1) ASEAN member-countries -
- haverfull knowledge_on~ -

- "-each "others "environmental"
activities; _. .. .

(2) appropriate means have
been deviced and
utilised for information
"exchange" in" a regular
basis;

(3) appropriate"conditions
have been stipulated
for the allocation of
funds for any study .or
research at"the national
level.

(1) With regard to this (1)
report from the national
focal point in each of the
&SESN countries and the
report of the meetings

1-." of j£e_^EAN_ "Experts -:• — "Xi"
r -• Group on Environment ~

would be the verifier. (2).

(2) Could be verified by
the existence of news-
letters, manuals, . __
manual reports and
proceedings of seminars
and dialogue sessions "."
and statistics on
visits of technical
staff.

(3) Could be verified by the
type of machinery for
approval of funds, the
contents of the applica-
tion form and national
budget proposals.

(3)

Change of policy
brought about by
change of government
resulting in change
in national J
.prioritieŝ -:~ ..:. __

.Change of national;,
counterparts due to
transfer, promotion,
retirement, resigna-
tion etc.

General socio-
economic" cond i tions.



3KKEX 1

Project Elements Success Criteria Verifiers External Factors

(b) To minimise the
financial burden of1
the industry in the
implementation of
anti-pollution
measures.

This objective will be
considered successfully
carried out if:

(1) Industry is provided
with the 'know-how of
utilising the_ waste _ _ _ _ _

.._ usefully .and .allied _ .
- industries-are developed
successfully to produce
marketable by-products.

(l) Could be verified by
the existence of manuals

__ and availabality of-
_... products both in the __-_-
'--___-- local. and_.international":

markets and reports of _
Enforcement Authorities.

(1) She same external
factors as for
objective (a) will
apply.

(2) Market conditions
and -competing - - -- -

:._._: alternatives or-.: ::
substitutes could"
affect the demand

- - for by-products. --

m (2) Industry is motivated
and compelled to adopt
resource conservation

_ rather than treating the
waste and dumping into
the environment by
convincing that there is
money in the waste.

(3) Appropriate legislations
and policies to this end
have been formulated and
enforced." '"

(2) Could be verified from
reports on progress in
implementation of anti-
pollution technologies
by industry and national
environmental quality
reports.

(3) Could be verified from the
National Enforcement
Authorities.



Project Elements Success Criteria Verifiers External Factors

(c) To re-inforce national
capabilities in the'
region in the enforce-
ment of pollution
control regulations.

Ihis objective will be
considered successfully
carried out if:

( 1 ) Enforcement Authorities
are equipped with
economically viable

. -technology .to -meet -the .
"

With regard to (1) the
number of cases of non
.compliance by industry-
would -be the-verifier r-

The same external
factors as for
objective (a) will
apply.

_ ,
in the Regulations.

(2) Industrial development
is not hampered by
having to -comply with
stringent legislations
without the appropriate
technological means.

(2) Could be verified by •
the number of industries
that have received ..
-approval.

(3) Enforcement staff have
acquired full-knowledge
of the anti-pollution
technologies.

(3) Could be verified through
--- reports from supervisors

of enforcement staff.
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Project Elements Success Criteria Verifiers External Factors

(d) To develop monitoring
techniques suitable to
the local situation and
upgrade capabilities
within the region with
regard to fabrication
and maintenance of air
quail t̂ jroni tor ing

=:__•_. :_equi£ment"indu3ing the—
development"of the" "~

_ ,.__framework for̂ a.regional.
training centre for air
quality monitoring.

This objective will be
considered successfully
carried out if:

(1) Simplified, cost effective
techniques have been
developed for air quality

"~ifbnitoring"in"_the region..

(2) Sufficient locally
fabricated air quality
monitoring -equipment are
made available at
reasonable cost in the
shortest possible time. ""

(3) Appropriate plans have
been prepared, .for the
training centre with
details of facilities
required, training scheme
and training mater ials.-

With regard to (1)
enhanced air quality
.monitoring, activity _ _..„ .

_._ . with-availability of - - --
-:"~; :5_su'f f icient_" arid" meaningful:

air quality data would be
. - -be the verifier. - - - - - - -

(2) Could be verified by
the extent to which

- locally fabricated, equip̂
ment have been put to use
in each of the ASEAN ._ _..
countries.~

(3) Evaluation by a technical
experts group will be -the
verifier.

(1) The same external
factors as for
objective (a) will
apply.

(2) Receptivity to change

(3) Equipment availabi-
lity, supply and
maintenance.

(4) .Cost-effectiveness
due "to quantity of
equipment needed for
the region.
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Project Elements Success Criteria Verifiers External Factors

(e) To upgrade capabalities This objective will be
within the region in
the field of noise
pollution control and
management.

considered successfully
carried out if:

(1) All ASEAN member countries (1) Could be verified by

The same external
factors as for
objective (a) will
apply.

carry out noise measurement
__and_ noise .pollution survey,
-formulate and -enforce-— -_-

regulations. -.:.

(2) At least 5 to 6 trained
officers are available in
each ASESN -country to
implement noise pollution
control programme. ..

(3) Workshops and seminars
are held regularly to
exchange experience and
know-how and upgrade
knowledge and expertise.

reference to the
-environmental manage--
-merit ̂ >rogr_ammes7and;~r.
reports, of Enforcement
Authorities in ASEAN ...
member countries." " ; ~-

(2) The verifiers will be: ;
(i) Enforcement Authorities,

report on the trainers\T
knowledge in this"field.

-(ii) Report of the training —
workshop. .. .

(3) Could be verified by
"reference to the training'""
programme of the Enforcement
Authority of each country.
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Project Elements Success Criteria Verifiers External Factors

(f) 10 make available
manuals on anti-
pollution techno-
logies, air quality
monitoring techniques
and equipment
maintenance and

_ - organise training.- _ _ -
ir-.-JwprKshops on toe use
_—_-—o£-Jtheonanuals. ~£:_:.

tn

This objective will be
considered successfully
carried out if:

(1) Practical manuals have
been prepared and
extensively utilised by
the ASEAN-member
countries. — - - - -..

(2) Industries have found it
beneficial-in implementing
their anti-pollution
technologies.

The same external
factors as for
objective (a) will
apply.

With regard to {1) the
verifiers will be:
(i) the demand for the manuals,

(ii-) establishment of air quality- - - - - -
T "_~r ;:monltoring ̂network In all ::: _~__- - :-.--
—"~-~ the ASEAN countries.1- ::: "—V~------ -
(iii) frequency of equipment breakdown. -

(2) Will be verified by the progress
in implementation of anti-pollution
technologies.

(3) Enforcement staff have" . " " ' " . , . " "
acquired sufficient knowledge

. to enforce the legislations (3) Will be verif-ied by the-reduction -
successfully. ..

(4) Research Institutions in
ASEAN countries have

- enhanced -their expertise"
and capabilities.

{5} Air quality monitoring
activity have progressed
smoothly at reasonable cost
and it hasĵ een possible _to._.
obtain"useful and meaningful
data in all ASEAN countries.

_ in number of prosecutions for
failure to meet standards stipulated
in the legislations.

(4) Will be verified by the degree of
self-reliance achieved.

(5) Will be verified through reports
of enforcement agencies.
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ANNEX 1

Project Elements Success Criteria Verifiers External Factors

(1)

(2)

(3)

In relation to
objective (a)

Information inateriai
on anti-pollution -
technologies available
for direct application
in ASEAN countries as
well as on research ,. .
f̂fprts-in progress -
in-_ttierregion. _ - —_"_-_z:

(1) Vfeste of funds and
human resources due
to repetitive work
has been avoided.

-Network of Research
Institutes capable of
undertaking technology
developfnent in the
ASEAN region. ; - ;

Cadre of trained and_._.
experienced personnel
in each ASEAN country.

(2) At least one Research —
Institute in each ASEAN
country have upgraded its
capabilities and
broadened its scope.

(3) Several researchers in
each ASEAN country
have widened their
knowledge and skills.

(1) Report of the ASEAN
Experts Group on
Environment will be
the verifier.

(2). Evaluation by an
"" external expert "will

be the verifier.

(3) Director's report- -
on achievements will
be the verifier.

As in the
Immediate Objectives,
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ANNEX 1

Project Elements Success Criteria Verifiers External Factors

In relation to
objective (b)

(1) At least 5 new self-
supporting .anti-
pollution technologies

—- with useful by-products
" _T _ available for 'impelemen-
"— "tation-by-Industries.-'

(1) Willingness and co-
operation of the
industry in the
implementation of ~~ ~

. -anti-pollution
"- 'technologies.

{1) Increase in the number
of factories that have
installed anti-pollution
technologies and_the

- . rate-of conplaince with -
the" legislations will be
the verifiers.7. . ..."..

As in the
immediate Objectives,

(2) Several marketable
by-products.

(2) Resource conservation
and zero effluent
discharge have been
achieved and cost of
anti-pollution
measures offset.

(2) Improvement in environ-
. mental quality and
reduction in financial
burden will be the
verifiers. " " ~



OlltDUtS

Project Elements Success Criteria Verifiers External Factors

In relation to
objective (c)

(1) Cadre of enforcement
officers equipped with
economically viable
anti-pollution

(1) MDre efficient
performance of
enforcement activity.

(1) Kate of compliance
and the number of
prosecutions will
be the yerif iers_. _.

As in the Immediate
Objectives.

CO (2) Smoother enforcement
of environmental

. - .legislations.- . - -.

(2) Factories have no
means of substantiating
non-compliance.

(2) Progress in implementa-
tion of anti-pollution
technology will be the
verifiers.
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ASWEX 1

Project Elements Success Criteria Verifiers External Factors

In relation to
objective (d)

(1) Locally fabricated
air pollution
monitoring equipnent
_^3jnaintenance manual.
-for 362 - analyser_and_ -

( 2 ) " Appropriate designs
for 00, NOx and HC
gases, training centre
plan, training scheme
and materials.

(1) Enhanced air quality
monitoring activity in
all ASEAN countries at

. reduced ̂cost .has been-
- --achieved.— — ------

(2)"Plans and designs have -
been used to establish
the training centre
and fabricate monitoring
equipment.

(1) Verifier will be the
report of the ASEAN

. Experts Group Meeting
— - on Environment.- - - -

(2V Verifier will be" the
report of the ASEAN
Experts Group Meeting
on Environment.

As in the Immediate
Objectives.*

{3} Manual of air quality
monitoring techniques
suitable to the local
situation.

(3) A manual containing air . (3) She verifier will be the . .
quality monitoring techniques report of the ASEAN Experts
have been prepared, field- Group Meeting on Environment,
tested and adopted by ASEAN
countries.- "
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Project Elements Success Criteria Verifiers External Factors

In relation to
objective (e)

(1)

(2)

Cadre of trained
officers in noise
pollution measurement
in each ASEAN country.

(1) At least 2 person from
each ASEAN country will
have acquired the
necessary expertise..

(1) Report of the Training
Workshop will be the
verifier.

As in the Immediate
Objectives.

National agencies ..:._-~;_. .(2)--The national agency - (2) Evaluation by an external
*»TT ^Vs *±'*nrm\^\-*+l+ T f+f\ t~if*.f+f\t**f* liv*r 9 r^r\r+1 *•«**•* ̂ t^f^A ^\f^ ^V*y~* <^*^*^ i **s ^ v*if* *«.-«i^-«^v-fc—4- **,-u* ^»^%v-u-.«>-^- «->v£ J^l^^-vwith expertise necessary
for training more
personnel in noise
-pollution control and
management.

designated as the training
centre in each ASEAN
country have acquired
necessary expertise and
capabilities of conducting
training course in .their
own country and if needed,
for trainees from other
ASEAN countries.

expert or report of the
ASEAN Experts Group Meeting
on Environment will be the
verifiers.
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Project Elements Success Criteria Verifiers External Factors

in relation to
objective (f)

(1) Manuals on anti-
pollution technologies,
air quality ironitoring

— _ .̂ techniques and equipment
-- '--"-'maintenance-;—---~-: —-"—

(1) Manuals have been
formulated and printed
which contain complete
information on anti-::' --_-__-
pollution technologies - -

. air quality monitoring
techniques and equipment
maintenance and adopted
by the ASEAN countries.

(1) Evaluation by a
technical meeting
of experts from ASEAN

~_~_ - c».û ~trieC willbeL the
verifier; —-- -

As in the immediate
Objectives.

(2) Cadre of personnel in
- - each ASEAN country fully

familier with the use of
the manuals.

(2) At least two to three
persons from each ASEAN
country have participated
in a training workshop
on the use of the manuals,

(2) Report of the training
._ workshop will be the.

verifier.



Inputs

Project Elements Success Criteria Verifiers External Factors

(1)

(2)

Local project consultants (1) consultants have
from ASEAN countries to substantial experience
provide technical ' ' and a good sense of
expertise. . , creativity.

(1} Personal history of
the consultants will
be the verifier.

(1) Government approval
for choice of
consultants.

Part-time and full-time (2)
technical staff for field
work, testing and develop-
mental work from "" '
implementing agencies'.

(3)

f\!

Equipment and materials
for research activities,
pilot plant etc.

Suitable- participants
for training workshops
and experts meetings.

(5) UNDP Funding.

(6) UNEP Input.

(7) Government support
from ASEAN countries.

£3)

Technical staf have
extensive experience of
undertaking similar
assignment and -show a good--
sense of :-oooperation. .:;"j.::b"

Equipment and materials :
are properly chosen and
available on time.

(2) Reports and publications
from the implementing
agencies will be the

. verifier.. - . _ .. _

(2) Timing of project
implementation in
relation to
availability of -
personnel and_ other
resources.

(4) Availability of qualified
candidates and experts.

(5) Availability of sufficient
funds which are released
without delay.

(6) Technical advice and
information materials
have been provided for
the -project. "

(7) willing cooperation to
extend facilities, infor-
mation, data and other
assistance.

(3) -Reports/comments by the
party using the equipment
and materials.

(4) Position, experience and
qualifications of
candidates.

(5) Agreement by UNDP will be
the verifier.

(6) Report of the ASEAN Experts
Group Meeting on Environment
will be the verifier.

(7) Letters of Authority
from the Governments
will be the verifier.



43' . ANNEX 2

ACTIVITY : STUDY OF THE AIR,AND WATER POLLUTION
CONTROL TECHNOLOGY IN SINGAPORE

1. BACKGROUND AND JUSTIFICATION

The economic-development of ASEAN' countries has reached, ; 1 i i • ithe stage where industrialisation is beginning to
assume a significant role, ; ih!;their economies. One
inevitable consequence i fofi',' industrialisation isi ' : , i '

! industrial pollution. If pollution from the industries
is not properly controlled iat jan early stage, the
environment and public health would suffer, pollution
control measures can be very .costly and every effort

I should be made, ;to .make maximum 'use of materials and
,; expertise available locally to!:achieve maximum control

at minimum cost. Singapore ;has' been chosen for the
'• project because it is one of the ;first among the ASEAN
; countries to 'industrialise; on'!(a large scale. At
! present, the country has, a !ivety diverse range of
I industries operating within 'it's' industrial estates.

Basic information on these industries is already
available and collection of additional information for
the Project is [ facilitated by the concentration of
factories within _ industrial , estates and the
communication infrastructure ayailable in the country.

This Project is an ASEAN priority project and can be
implemented almost immediately. ' In the ASEAN context,
it is geared to promoting technical co-operation in the
field of! pollution control |with the ultimate objective
of preserving and improving'the environment.

This Activity will enable ASEAN/countries to learn from
each; other's experience and]] to identify the most
cost-effective solutions to lenvironmental pollution
problems. It also meets , the '. broader objective of
making maximum use of locally ^available materials,
expertise and technology to i control pollution from
industries at minimum cost. i 1 !
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2» ACTIVITY OBJECTIVE
i ' I '

The| project is designed i to ! make a start to the
i documentation of pollution cbntrol technology in the

various ASEAN countries ' starting with Singapore.
Ultimately, the objective is to promote the exchange of
information on air and water pollution control
technology for various types !of industries within the'
ASEAN countries. The exchange of information can
culminate in the preparation of a manual of pollution
control technology which is both practical and cost-
effective for various industries in the ASEAN region.
The project will'help to fostef;co-operation and under-
standing between the varibus pollution control
authorities in the region in the'long run.

This Activity would enable the!ASEAN countries starting
with Singapore: : ]

(i) to inventorise the air and water pollution
control technology ;,used in the various

, industries;, ' ;

(ii) to identify the most cost-effective and
practical methods o£ pollution control for
each industry; , ; i •

,(iii) to take stock of ;the; materials and expertise
. I available [ locall^ for industrial pollution

1 control; '

(iv) to promote;.' collaboration between government
agencies and research; organisations in the

; compilation of iinformation on pollution
'•• control technology available locally.
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3. OUTPUT

Inventory o£ the types of 'industries in operation,
their pollution problems and ! the control technology
adopted in Singapore including the cost element
wherever possible. , ' ;

4. ACTIVITY COMPONENTS

i) To conduct a study .which will be done by the
National University of Singapore and supervised by
the Ministry of the. Environment, Singapore, on
existing pollution control|technology.

(ii) To prepare a1 report detailing the types of
industries; operating1 locally, the processes
involved, the pollutants!and wastes generated and

[ th'e pollution control technology adopted to abate
i pollution including the' cost element wherever
, possible. ; i : ' ; '

5. INPUTS

(a), Government Inputs ; ; ; i j
1 ' i . '

: The Ministry of the Environment will engage a
research organisation (the National University of
Singapore): to carry: out the study and provide
support in the form of supervision, provision of
technical information,, liaison with industries and
all other, assistance 'necessary to enable the
organisatibn to complete the Project. The
Ministry will be the local agency in this Project.
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(b) '• UNDP Inputs ' ' | . i ' j 1 ! ! |

' < : - ! i !' :

Financial ,support from UNDP| .will be as follows:

Personnel (24 man-months) | i v US$36,000

Computer (one IBM PC + accessories) 2,500
1 : ' ' : ' L I ' l l : ' -.
Transport (Field Visits)1 !.". 4,000

Stationery/Consumables

Measurement/Analysis

Final Report/Interim Reports

6. ;WORK PLAN '

As given in Annex 2(a)

INSTITUTIONAL FRAMEWORK

500

2r500

3,000

Total: US$48,500

! , i
This Activity will be; implemented iby the Ministry of
Environment, Singapore with consultants provided by the
National University of Singapore.; ; '

BUDGET ' " i '

The Budget covering UNDP contribution is given in Annex
2(b). i ' i



Annex 2(a)

WORK PLftN

COORDINATING COUNTRY : SINGAPORE

ACTIVITY ': ' 'STUDY OF THE AIR AND WXTER POLLUTION CONTROL -TECHNOLOGY IN SINGAPORE

ACTIVITIES
1988

Jan Feb Mac Apr May Jun Jul Aug Sep Oct Nov Dec

1989

Jan. Feb Mac Apr. May Jun.Jul Aug-Sep Oct Nov Dec

1. prepatory Work

2. Field Visits,
Collection of
Information,
Data processing.
Measurement,
Analysis- of
Survey Data etc.

X X X

x x x x x x x x x x x x x x x x x x

3. Compilation of
Final Report

X X X
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BDDGET COVERING UNDP CONTRIBUTION
(US DOLLARS)

COORDINATING COUNTHY : SINGAPORE- . _ .

ACTIVITY : STUDY OF THE AIR AND WATER POLLUTION CONTROL TECHNOLOGY IN SINGAPORE

10 PROJECT PERSONNEL

_17_,_ .National Professionals

TOTAL

iti/m $

24- -367000

1988

ip/m $

l-2__ _.:18,QOO

1989

m/m $

-12'. „ 18Y000.

40 EQUIPMENT

: _" . 41 " 'Expendable Equipment

42 Non-Expendable Equipnent

TOTAL
$

500

2,500::

1988
$

"250

2,500

1989
$

.250

50

51 Reporting Costs

52 Sundry- -

3,000

6,500 3,500

3,000

3,000

Total For Activity 48,500 24,250 24,250
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ACTIVITY : ^TRAINING COURSE,IN NOISE POLLUTION
AND ITS CONTROL'IN ASEAN

BACKGROUND AND JUSTIFICATION
i ' i i

Apart from the obvious advantages, economic development
also brings with it certain] undesirable consequences
such as air pollution, \water pollution and noise
pollution. While air and water pollution have been
subject to. control for quite! 'Some time within the
rapidly' developing, ASEAN countries, the control of
noise pollution has not been|;given the same emphasis.
Perhaps it is because noise pollution is not perceived,
albeit wrongly,; to be as hazardous to health as air and
water pollution. Another reason;is the lack of trained
personnel to carry out j Man i effective noise control
programme. The need for i suchMa 'programme within ASEAN
grows greater by the day ak1 the number of noise-induced
deafness cases continues to, mp'ujit.

All the ASEAN countries have ;agreed that the training
of personnel in noise pollution! measurement and control
should be given top priority. I The project can be
implemented immediately, j

This Activity reponds to thejcritical need of ASEAN to
train their staff in noise pollution control so as to
establish comprehensive noise , control programmes in
their respective countries^ lit also ties in with thei ' i f .
overalli environmental protection of the ASEAN

7 . ! . I i

countries.
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ACTIVITY OBJECTIVEi : \\

This Activity is designed ! to' .provide enforcement
officers in ASEAN countries with;the necessary training
to carry put noise measurement and to control noise
emission. jExpertise in noise pollution^measurement and
control is Jacking iamong the ASEAN enforcement agencies
| and this Project ; is designed; to| produce a . corps of
i trained noise pollution control officers who could-then
return to their respective countries to set up noise
control programmes and impart their knowledge and skill
to other enforcemnt officers. Tfie Ultimate objective
is to initiate control of! noise pollution on a
comprehensive scale in all ASEAW. :countries and hencei : i • • • . • t

i protect the living environment ahd ,j the health of the
populace. ; ! • ! j ; ' : ' , ! ' i.

.This Activity would enable officer? of the relevant
•authorities in the ASEAN: ; !;' ,! : ; i i ' '
! ; ' i i
( i ) to be itrained in noise pollution, measurement and

j I control; : ' 1 i i 11 • ' : • • s , i M ! i,
' • : " ' ' : ' i ! ! '(ii) to have hands-on experience;]in the use of various

! types of instruments for j |the measurement and
| analysis of noise; and !!'!

! i
(iii) to meet with and learn .from! the experiences of

, .noise - experts and counterparts in the ASEAN
j region. > ', : • ! i i i *

3. OUTPUT

A cadre of trained personnel in nbise; pollution control
management and a reference manual I for use by the
trainees* ' ! i i ' '
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4i ACTIVITY COMPONENTS

(i)

ii)

To ' organise a training | course for a group
comprising ,2 trainees > frjaih', each, ASEAN country on
noiise pollution controlij | 'The course will be
conducted by 2; noise\ expejrfcs from the National
University of Singapore arid i will cover topics such
as the nature of sound, < ,types of noise sources,
noise surveys, methods; of inoise measurement, noise
attenuation and noise ̂ pollution control measures.
Casfe studies and practical sessions (to give
students hands-on experience |in the use of variousi ' ' ' • ' inoise measurement and analysis equipment) will
also be included in the course.

To prepare a course manualUfpr; the trainees. The
manual for the •course will1 be very comprehensive
and1 will be designed to !serve as a reference to. 3 . | | , |

,the trainees in their work as noise pollution
control officers after 'j 'the completion of the
course. i ' •. • : : < ' • } ! ; '

5. INPUTS

(a)i Government Inputs' ' J i ' l ;

i Participating counries are required to
! nominate 2 candidates; for the training

i course. The leadiagency will be the Ministry
: of the Environment, Sinqapore.
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(b) UNDP Inputs

Financial support amounting to US$58,000 as
follows: \

Return air fare for 10 ;&SEAN
trainees (excluding! Singapore
trainees) at | US$350! ealchi i

Living expenses for! 1Q!
^rainees: (excluding! Singapore
trainees) at US$100; each for the
3-week course (19 days)

Noise Experts : ! ' ;
• , i ' ' !

Technical support s t a f f j l j .
Noise measurement equitimertt

! , ' i ; ' ! . !

Laboratory charges/facilities
charges/consumables for1 instruments

Production of course materials

Transport (for field sessions)
I : !

^undry ' ' !

US$ 3,500

19,000

12,000

1,500
15,000

3,000

2,000

1,000

1,000

US$58,000

6. i WORK'PLAN ;

As given in Annex 3(a);

7. : INSTITUTIONAL FRAMEWORK

This Activity will be; implemented ;by the Ministry of
Environment, Singapore responsible for all aspects of
environmental management, with two experts provided by
the National University of Sifigajxbre.

8. , BUDGET

The bU(3get; covering UNDP contribution is given in Annex
3(b). : : ,
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TORK PLAN

COORDINftTINS COUNTBY : SINGAPORE

ACTIVITY : "TRAINING COURSE IN NOISE POLLUTION AND ITS CONTROL IN ASEAN

in

ACTIVITIES

-Prepatiorr of Course
Materials

2. Training Course

1988

.Januarŷ  _ February._.._. _.. March-- - — —April

x

x
(three
weeks
from
11-29)
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BUDGET COVERING DNDP CONTRIBUTION
(US DOLLARS)

COORDINATING COUNTRY : SINGAPORE

ACTIVITY : TRAINING COURSE IN NOISE POLLUTION AND ITS CONTROL IN ASEAN

10 PROJECT PERSONNEL TOTAL 1988

m/m $ m/m $

17. National Professionals 8 12,000 8 12,000

S.upĵ rtdPersonnel

TOTAL - ___

30 . TRAINING -̂ f

31 Training - 22/500 22/5Q()-

40 EQUIPMENT

41 Expend_able Equipment 5,000 , . _ .. -5,000

42 Non-Expendable Equipment 15,000 15,000

SO '- MISCSLLANBCOS -" - ' - - - _ . . . . . . ' - -

52 Sundry 2,000 .2,0.00.

For Activity ' 58f000 58,000
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ACTIVITY ; TREATMENT AND UTILISATION OF
i INDUSTRIAL WASTES l' ! !

1. BACKGROUND AND JUSTIFICATION

The cultivation,, harvesting, an<3 | processing of agri-
cultural : and marine products constitutes an important
sector of the Philippine economy. The coconut and
sugar industries have traditionally supplied a major
fraction i of the icountry's jforeigri exchange earnings,
and marine products are an important source of protein
to the general population. : This sub-project addresses
some of the environmental pollution problems associated
with these three industries.1

The Philippines is the wo'rlcj's ^largest producer of
I ' i ' ' i I ' ] r

coconuts, most of which are processed into copra, and
thence to coconut oil, or into dessicated coconut. The
processing of coconuts ;into ! I these products is
accompanied by the discharge !of; ,coconut water, which
has a very high biochemical oxygen demand (BOD). The
country's seven dessicated coconut factories each
discharge 60,000 - to 480,000 liters of coconut water
daily, and copra producers, contribute a much higher
volume, i

Coconut water contains fats^ protein, and minerals and
is therefore of some hutritionkllvalue. In fact, the
water*, obtained from young cocpnuts is consumed as a
summer drink. The best method p£ utilizing the coconut
water waste, therefore, would be, [to return it into the

; ' ! ! . ' 'food chain at the highest possible level, preferrably
for, human consumption. However,! coconut water from
mature nuts, which are used 'for copra and dessicated

' '. \ ' ' ' '
coconut production, is less; appealing in flavour than
that from|young nuts, so this pattern of utilization is
not readily available ;for coconut! i water waste.
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The.National Institute of ^Science ! and Technology (now
ITDI) haŝ  developed a technology;, for processing the
coconut water waste into carbonated and non-carbonated
beverages. The technology l)asi|tjeen commercialized, to
a limited scale, by a local ibeverage company. The
flavour of the product, however^ !does not compare to
that of 'fresh water from! y<j>ungi coconuts, and its
acceptability in the domestic,
limited.

market is therefore

Commercialization of the;, coconut watr beverage
technology also brought to lighltj another problem. The
beverage company received ia| number of orders for the
product from foreign clients, wtiicn they were unable tp
meet because the coconut; watieii would spoil during!
shipment jfrom the collection point to the processing
and ' packaging facility, due;toj:the very rapid rate of
microbial degradation. In order for coconut water
waste to be , utilized extensively for beverage
production, appropriate methods :ahd equipment will have^
to be developed to pretreat and | preserve the coconut: ' ' ' • i , ' i ;
water; prior to shipment and filial processing, or t;o
car;r,y out; the processing at ! the1 Icollection point prior
to ; shipment for packaging I !arid! distribution. This
strategy will be adopted because; the target recipients
of the technology will be established food and beverage
companies, with established channels of distribution. '

. i i * i ! ' 1 . !

Currently/ a limited amount i I of! coconut water is
. ' ' ! i L !utilized :for the production jof ; vinegar and other

f ermehted ' foods.;! However,! tĥ ; lengthy fermentation
period required discourages i { i entrepreneurs from
venturing into this industry because of the long turn-
around time. , ! ! i ! ; i

Fish 'processing involves the ;pî s(ervation of fish by
different! methods, mainly canning, for domestic and
foreign ^consumption/ The \ industry provides an
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important! source of ; proteiri tb 1 ithe local population>r
and makes; significant 'contributiJ6i \to the economy, with
26.2 million metric tons of procje sed fishery products,
valued at; over $49 million, exported in 1985.

i ' . I ' M 'Solid wastes are, generated I at' j the very start of the
process in the form of trash fiSh> which are rejected
from the ' rest of the catch ! because they are bony or
otherwise unappealing to consumers. Additional solid
wastes are generated ; in cleaning ! and evisceration of
the fish 'prior to canning, i / iLŜ u'id wastes, known as
canning broths, are also geAeraried during canning when

i ' ' ' l ' i l i !the fish [ are steamed. A tybical fish cannery can
process 50 tons/day of f isH.;. anp generates 20 tons of
solid wastes and 36 tons of cartfUi broths.

The solid:wastes and the canning;; broths may be utilized
, ' ' ' | I , iin .the production of condiments,! fish paste and fish

sauce, through solid, state s : fermentation and protein
hydrolysis. A: more common; ; method of utilizing the
solid waste is to convert this 'iktp fish meal for use
as animal feed. ', However, the solidj waste must first be

i ' ' • ' ] ! ' !pressed to reduce its moisture content and expeir thei ' '-i ' ' i r ' 'oils which may .cause ;the development of rancidity in
the fish meal. The aqueous fraction of the liquid thus
obtained can again be'used to produce condiments, but
no use has been found for the;'; fatty fraction, which
poses a considerable disposal problem since it quickly
becomes rancid and develops a! foul

The sugar industry, on the ot;her hand, is the precursor
of the ethanol industry in 'the! sense that its major

odor.

by-product, molasses, is used as1 i fermentation feedstock
for ethanol production. The! proposed National Ethanol
program, which calls for the | production of 100 million
liters of anhydrous! ethanol annually, will also
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generate 1.25 billion litersj'ofj.distillery slops.
There are currently twenty alcohol: distilleries in the1 i r i ' , i •
country, which each generate 1^0,OOQ to 680,000 liters
of slops daily. Distillery slpjps ;hftye a BOD of 35,000
mg/1. • ; • '

The slops are obtained as a distillation by-product
during separation oj: the ethahbl!., liirbm the beer, andi i : i • . i
thus contain fermentation by-products, such as
aldehydes, ketones, and organic!'acids, as well as
unfermented substrate,' \ invert ; sugars, and other
nutrients such as ' ammonia iandj!'phosphorus. This
constituents; account for, the high\ [organic load of the
slops.' ; I ; ;

Current practice among alcohol distilleries consists of
reducing the1 organic load of the j 'slops to acceptable
levels. This treatment'traditionally;has been carried
out under aerobic conditions, although current trends

1 ' ' ' ' | ' !now favour anaerobic! treatment 1 because the latter has
lower power requirements and ,lis ! i accompanied by the
generation of biogas, "which I ! can] i be used . as a

' • ! • ; i ! •supplementary; fuel by this energy-intensive industry.

While distilleries : are able |to jmeet the effluent
standards for BOD and suspended ] >s6lids using these
treatment methods, the requirementifbr colour cannot be
m&t. For this reason, direct discharge of the effluent
into the river system !is not allowed. Instead, the
slops are usually discharged onto i land as irrigation
water. This method of final disposal has proven costly
to distilleries which are located ' ;some distance from
agricultural lands; conventional methods of
decolorization, involving physico-chemical processes,
are also quite costly,' ,but the iiTDI has done some
preliminary Work bnj the! microbial ]decolorization of
distillery slops, which, may prove!1 to be economically1 . i ' • ' ] ' • ' ' '.attractive because minimal .operating inputs are
required and, the process may be used in conjunction
with anaerobic treatment. '
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3.

1 "' !'j ' !While land irrigation returns. , some of the nutrients
contained in the slops intc- tfie; food chain, it may also
be possible to1 utilize the'1; .slops as an animal feed1 , • * ' • • • > i • 1 1 • Isupplement after ! some' I, simple concentration and

• i , ] ' ! . ' ! 'separation processes, so that: irecovery of the nutrients
is enhanced. i ; , :i

2. ACTIVITY OBJECTIVE j
,! ' i ' ' '

; To develop indigenous anti-pollut
! treatment and utilization of
i ! '; fish processing factories and

ion technologies for
coconut water, wastes from
distillery slops. ;

OUTPUT

' ; ' ' ' ! i
( i) Marketable1 products ; from;. , coconut water, fish

processing.wastes and distillery slops.1 : . i • • • ' •' 1 'M i
: : T. Vfi I ' :(ii) Technology | for treatment . of the wastes ; to

i acceptable quality and ijijjprobial decoloration of
distillery wastes. | ;

4. ACTIVITY COMPONENT

(a) Coconut Water

(i) Development of ; Formulated Coconut Water
Beverages and Mobile Pretreatment/Processing
Technology. ; ; : • ;

(ii) Development of Accelerated Vinegar production
; ! Technolog^. : ! , ; ! i ' j '
! ' : ' i , I ; ^J ,'
(ii), Development of ' Alternative Technologies for

the Treatment ! and;/Utilization of Coconut
Water Waste. ; •"
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(b) Fish processing wastes ;
: . •.'..; j ', '

(i) jUpgrading of trash, flap; and cannery wastes
'into foods and feecis.

(ii) 'Utilization i of fijsh'1''oils obtained as by-
jproductiof fish meal production.

(c) Distillery Slops ; ! ! ; ; •
1 : ' i • ! ! i I I

; (i) lutilization of distil;l^ry slops for animal
.,. i : •• '' ! ifeeds* : ;

(ii) Decolorisation of, -distillery slops by
imicrobial methods. , :, ' ; j \ ], \ '

(d), Others

(i) Economic evaluation
developed, , J ,

(ii) Publication of technical, information dissemi-
nation materials, '\

(Hi) Preparation of terminal1 report.

of technologies

5, , INPUTS

(a) Government Inputsi
-The Industrial!

(ITDI;) will pr6,yide
the ! activity.

evelopment Institute
and staff for

The •( National Environmental
; protection Courjcll ! :(t|EP(i)j 'and the National
: pollution Control :,Commis|s;i6n (NPCC) will assist in
the coordination ! of the Activity as well as in
setting of performance targets for the treatment
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technologies and monitoring ; in accordance with
current effluent standards! and air quality
requirements. Additional 'inputs, of raw materials
and labour ; will be solibited from cooperating
companies selected for providing pilot plant
sites. ; i ' : ' !'!'!' !

b) UNDP Inputs , , ;
i , • ] .

' ! i i i i ' < •^Financial support amounting! to US$93,600 will be
provided by UNDP as follows |:

Project Personnel and
Administrative Support!
(Technical Assistance,
Clerical Staff etc.) :

Travelling Expenses <

Supplies and!Materials i

Equipment '

Sundty

US$29,600

4,500

25,000

3,500

3,000

US$93,600

6. WORK PLAN

As given in Annex :4{a)..
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INSTITUTIONAL FRAMgWORK •
i

The Industrial< Technology Development Institute (ITDI)
shall be the lead agency | fo'if: [ the project as it
possesses the capability ! to :M<?orjduct research and
development work 'and perform testing and analytical
services. ', The ITDI, formerly kr>own as the National
Institute .of Science and Technology, is the country's
oldest industrial research: institution and thus,, has.
established extensive research capabilities and a track
record of successful research; undertakings. One of the
Institute's technical divisions,! the Environment
Division, is devoted to ijjresearch on industrial
pollution : control, waste I utilisation and resource

i ' . i ' ' !' ' ' i ' I
recovery, i and 'environmental j! , i impact assessment.

i • ' f. ' i - • r •prediction; and monitoring \ methodologies. The ITDI
will undertake the research exponent of the project.

Other participating agencies are;the National Environ-
mental' Protection, Council (NEPCO 'and the National
Pollution Icontrol i Commission (NP(CC). The NEPC is
responsibly for the development of policy and legisla-
tion to ensure the' maintenance of' a| sound environment,
and the review arid licensing of (infrastructure and
industrial ; projects which, may; j ;have considerable
environmental impact. The NPCC,;on the other hand, is
concerned : with the enforcement of environmental
pollution .regulations, and
surface water quality monitoring i to determine pollutant
levels; Both agencies will I \

technical support to the project;;<

BUDGET

.Budget- covering UNDP contribution; !is .given in Annex

also1

provide coordinative and

performs air and
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WORK PLAN,! i Annex * a)

COORDINATING COUNTRY i PHILIPPINES

TREATMENT AND UTILJSATIpN OF INDUSTRIAL WASTES

i , < : ; /
i ACT i ? i T i is ;
j ! ' i
j 1

— -T ------ . - -i
J ; i

1 : )
(a) Treatment and Utilization of Coconut Mater Vasts !

(1) Developient of Foriulated Coconut Hater Beverages:
and Mobile Pretreatggut /Process! fig !SCaROlO^ i

; o '., surrey of Coconut water collection facilities
i at copra and dessicated coconut tanufacturing;
1 | plants ; j

o ! determination of appropriate
i

; ' 1

pretreatient/!
processinl lethoda according ; to f inil !

' . processing requireients !

o > developient and testing of various; flavored;
: coconut water beverage foriulatione . , ;

o • process developieit
o equipient design, fabrication and testing
o product fearfcetabiiity, storage

; studies '
aad packaging

*

;

i
. (2) Perelopient [ < of Accelerated Vinegar Production
1 : Technology ' ' !
1 ' o I process developient and optiihation
: , 0 {technology transfer :

\ (3) Developient of 'Alternative Technologies for the
i Treat lent and Utilisation of Coconut ffater taste ,

o j characterisation studies
o 'literature survey on technologies for the

1 ; ; recovery/preparatioa and utilisation of
Various coiponents or fonulation of coconut
Hater

j o t laboratory to beach-scale process development
• ; studies, ; ; :

(b) ' Treataent and (fUiisation of fish Processing Hastes
: (1) Upgrading of Trash Fish aad Cannery Has tee into
1 Foods and Feeds : ! ': ' '

| o ,' product developnetit and testing ,
o technology transfer

'! (2) OtiliHtioo W Fisn Oils Obtained a
1 Fish/Heal Production ;
1 o ! characterisation studies

j fiy -Product of
;

o idevelopient of oil refining process
; : o :developieat of products and
; : otiJijatioo of refined oil
; o technology transfer

processes for
( ' i

; 1 ;
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i
i ! • '

4 C,T I f I M KS ! !
I ! ! . , 1 i; ' ; ; i

(c) Treatlent and Dtlliaation of Distellery Slops
, {1} OtiJnation of Distillery Slope for Aniial feeds

o . characterization of ' slops, ID tens of ;
: nutritional ralu4 and to detenine processing .
.. requireientB ; > ' i

' o proceee i developient and Uilted-scale ;
] - production ' ' ! • ;

•o -ifeed foriulation and anlial feeding trials '
: ' (2) Decaloriiation of Distillery Slops by Hlcrobial

JfetUods i ' . '
o laboratory detenination of biochesical

: process paraaeters :
j ; o | process development, for possible scale-up !
t o ! process cost estiiation | • | , ;

(d); Tenlnal Activities : i !
! o econoiic evaluation of technologies

[' developed ' . i ; .. :
' o i wWicatlon of technical information
: . disseiination saterials

o ;, preparation of terahal report

J
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BUDGET Q3VERING UNDP CONTRIBUTION

<

—

(US DOLLARS)

COORDINATING OTNTRY : PHILIPPINES

ĈTIVHY : TREATMENT AND UTILISATION OF INDUSTRIAL WASTES

TOTAL -. 1988 1989
m/m $ jn/m $ ir/m $

10 PROJECT PERSONNEL

17. National Professional 1 1,000 1 500 i 500

._ _. __. _- . . _ _ _ . . , . - - - ----- ~ -,--— --.-.-_-:- -— ----. —---;——-—-—-• - - — - - - - - ----- --

13 Administrative Support .
- --Personnel— - -— - - - ̂ ^-^---^ — - - ;"~ 208 — -28,-600 - - --. ..104-. 14,300 --- 104 -' 14,-30G

46 EQUIPMENT ...... . . . . . . ,

41

-'-" --'- 42

Expendable Equipment/Supplies 25,000 20,000 5,000

Non" Expendable Equipment " - 31 ,500 - - - 31 ,500

50 MTSĈ .TANmnR

51 .

53 -

Total For

Reporting Cost . 3,000 - - . 3,000

Sundry ----- - - - - - - - - - - - - 4f50o - 4,000 - - 500

Activity' 93,600 71,300 22,300
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ACTIVITY : DEVELOPMENT OF AMSlENT AIR QUALITY
I! ; MONITORING EQUIPMENT

BACKGROUND AND JUSTIFICATION

Air ! pollution is emerging! as' I a .major environmental
issue especially in! the uijrban j areas and in the rural
fringes ; of industrial cbijicerjris | in , the Philippines.
Potential polluters are '. industries that burn fossil
fuels and motor! vehicles > that;i are diesel or gasoline
powered. There are iabout[ 05,bd6 establishments in the

| • . | , [ ' I 7 ' 1 ! ' ! ,

country According to the ! 1981 report of the National
Census and Statistics Office.: , About 18% of these are

' ' ; i '
located in Metro Manila. As of 1986, a total of 5,772
industrial plants throughout! Ijthe country have been
surveyed by the 'National POl^utiOn Control Commission
(NPCC). : Of the • 3,2S9!':; p o e t i a l air polluters
identified, 90% are reporte<3, tt> |i4ve installed adequate
air pollution control facilities;! !

! ; I ! ' : . • , ! ! h T I

in Metro Manila, industrial plants account for 95.4% of
the sulfur dioxide, 50.1%i of i the total particulate. i , i
matter, 1.1% of the :carbon monoxide, and 9.6% of the
hydrocarbons discharged into |the atmosphere. The
remaining pollutant .load emmariates from the 471,000
motor vehicles plying Metrb Manila streets. For the
period 1982-1983, there werfe observed decreases in the
atmospheric concentration ot carbon monoxide and sulfur
dioxide in some areas in Metro Manila. Some monitoring
stations; however, recorded; ex'esedances in the hourly
suspended particulate standard;,; i In areas outside Metro
Manila, the air pollution threat jis posed primarily by
geothermal and coal-fired pbwerijplants.

in the light of ': this ! concern, there is clear
recognition of the need for j =a|' meaningful and cost-
effective air l quality monitoring system in the
country.\ The system;would basically aim to: , i
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• • J. ! ! i ' •;,determine the levels and trends of air pollutionI • , !• , • 'M '!.. i *•
; i in the country; ' !, ,

; detect concentration.-, levels i; which would have
) • ' ' i . ! •„ ' 1,1 (I I • :adverse effects oh humans! and;, ecosystems;• • . '• i < i , . ' • ! i i i 1 i

provide basic data fOr standard setting and
compliance monitoring in| aiitH pollution control;

. I I '' '' I ' ! !

and , • ' ' I : ; , ; ' j 1 ,
; i

generate -data on which .policies relative to air
quality management couldibe\ based.

• ' . ',-In the! Philippines, the NPCC is ifĥ  iagency charged with
the responsibility of monitoringjair quality. In 7975,
the Commission installed and | operated four (4) fixed
stations with^display, boards : in strategic locations in
Metro Manila. i In 'addition, ! jthe Commission also
!maintained , two (2) mobile uhitsj'with analyzers and
'recorders similar to those in;the'£lxed stations. The

: : ' ' ! i i ', I , i
i fixed and mobile stations were^ cajpaple of measuring and
irecording hourly concentrations! bfi carbon monoxide,

i : . • ' i ' I i ' iihydrocarbons, nitrogen oxides; i sulfur dioxide,
•oxidants, and suspended paiJticuiates, as well as
'temperature, humidity, and wind speed and direction.

,At present, the fixed air quality 'monitoring stations
in Metro Manila are no longer ̂ operational. All of
!these have been; dismantled t3ue!ĵ 6 the prohibitive
maintenance! cost! ! and the .difficulty in acquiring
'replacement: parts. ' As an alternative, the Commission
has installed manual samplers/ jite* eight (8) high-,
Volume samplers and^six,(6). RAC Ŝ : samplers, in Metro
Manila.1 , i . i J I

The existing ambient air quality' imbnitoring equipment
in the Country is not sufficient to; igenerate meaningful
data. • The purchase of additional equipment from
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developed
present.

countries .is
There is

not
therefore1- " T i

' T

£
(ancially feasible at

need to initiate
of suitableprojects on, the design ;artd (fabrication

ambient air quality monitoring {.Equipment with a view to
reducing monitoring cost arid to iovercome the. problem of
maintenance and purchase off iss'Se'ntial spare parts.

1 , , i 1' 1' . : , ; '

1 i ' i ' •
Initially, this i Activity will aim to fabricate the 303
analyzer and the TSP sampler: , "~ As for the other
pollutants, i»e. CO, NOx, ', and; ric| gases, these will be
included in the design \ , and1 \ fabrication of the• , ' ;• il i i i !standardized gas sampler̂ . j!!| ] However, quantitative
determination of these pollutants will be done on the

, i , ' i i'j j " * '

collected samples i through i'lthe normal laboratory
; • . ' • - I ' ii i i > • •*•

procedures. , ;j . 1

2 i ACTIVITY i OBJECTIVE

,, i | t . | ' | '
(i)( To make ASEAN region j sejLf-̂ suf f icient in meeting

i ; the! requirements o£ j ^'effective air quality
! ! monitoring !through the development of a system
' ; suitable to, the ASEAN cpû riles situation.

(ii) To develop a framework forM the establishment of an
, , air quality monitoring! training centre.

3. OUTPUT ; • i1———"—'——• • ! i

(i) i Prototype SC-2 analyzer, and ITSP sampler;

!i (ii) i Prototype standardised gas i sampling devices;
I; ; ; | ' ! ' : ; ![• ; ^ : i i i : f
' (iii) ; Appropriate; designs j |fot|MiGp, NOx and HC gas
i. ; analyzers; I - i1 i ', •: ; l i 1 • • :
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(iv) Training programme on |, ambient air quality
monitoring; and ; . j

(v) Framework fpr the establishment j of an air quality
monitoring training centre;

4- ACTIVITY

(i) Review of literature, evaluation" of operating
principles and prqcessesi of; existing equipment,

! and consideration of suitabl&/a|ppropriate design
;; alternatives; !. . ; ; !'.' i

(ii) Collection of ! basic data on I the levels and
i ' • ' ' ; • !• • 1 i ,• i.' characteristics ofiair pollutants, and preparation
i of design specif ications'based'ori collected data;

(iii)

iv)

Feasibility evaluation of|the;design and fabrica-J : '! , I '
tion of S02f CO, NOX, and HC jgas analyzers and TSP
sampler's; '

(v)

(vi)

Preparation of! engineering ! idesigns and actual
fabrication cost estimates foiH S02 analyzer, dust
counter:, TSP sampler, ,an<3! [standardized air

' . '• : ' [ ! 'sampler; i i . 1 i i i1
' i , i - i [ i ! . ! ! i i| • , . | , ! i! , ' I
Fabrication and calibration ; of iSO2 analyzer and
TSP sampler;

Test run, operation, and application of fabricated
equipment; | . i , '

(vii) Development of; training

(viii)

materials and training
scheme on air Quality monitoring;

I

Development of' appropriate
and HC ,gas analyzers; and

designs for CO, NOx,

(ix) Preparation of a firameworjc for 'the establishment
of an air quality monitoring 'training center.
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5. i INPUTS

(a) jGovernment Inputs ^

" :' : ! H ' I - ! :•']' I ' 'The ' Industrial ^Technology Development institute
i(ITDI) and| the National ; pollution Control
^Commission (NPCC) will provide the facilities and
;staff for all research and Development with regard

i !to this Activity. The ^National Environmental
Protection Council (NEPC) , will assist in the co-
lordination and evaluation of; project activities as

' ' ! i ! •
well as , providing :linkages with concerned
Industries and government 'agencies. The NPCC will'' . i i '• ' ' ' i . i ' ' ialso; provide sxtes for; | testing and operation of

; the fabricated equipment i \ ̂ ctiive campaign for the
participation of i private c|om|panies for the supply
bf essential!components!orjexpertise will serve as
an additional input, including a possible tie-up
for developed monitoring and[sampling devices.

(b) UMPP Inputs ;

, , Financial Isupport amounting! to US$56,400 will be
provided by UNDP ,as follows:

1 , , ' I ' , I !

i '

Project Personnel and ;
; Administrative Support!
(Eng. Assts. Technical(Staff,
Clerical Staff etc.)

Equipment j I ,

Supplies and Materials;

Training Materia;lS |'

Sundry
(Travelling et j)

US$28,344

15,000

5,000

5,000

': 3,056

US$56,400
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6i WDRK PLAN

AS|given in Annex

7 t. INSTITUTIONAL FRAMEWORK

The'Industrial Technology' Development Institute (ITDI)
shall be the lead agenc'y for the project as it
possesses the capability ! to tionduct research and
development work and perform testing and analytical
services. The ,ITDI, formerly,! known as the National
Institute of science and Technology, is the country1s

I i ' ' ' I \ I '
oldest industrial research j institution and thus has
established extensive! research! (capabilities and a track
record of successful^research undertakings. One of the
Institute's technical divisicjns!, the Environmental
division is devoted to research,oh industrial pollution
control, waste utilization; and 'resource recovery, and

' I ! ienvironmental impact assessment, prediction, and
monitorihg methodologies. Thei;±^DI will undertake the
research; component of the project!

Other participating' agencies ate ithe National Environ-
mental protection ; Council (.NJEPC) and the National
Pollution Control ICommissiort j!(NPCC). The NEPC is
responsible for the development of policy and
legislation to ensure the jmaintenance of a sound
environment, and the review land! licensing , of infra^
structure and !industrial[ projects which may have
considerable environmental impact. The NPCC, on the
other hand, is concerned! With I the enforcement of
environmental pollution regulatiio'ns, and also performs
air! and surfacei water quality imonitoring to determine
pollutant levels. : Both

; i ' ! i I -

ordinative and technical supper^ to the project.
agencies will provide co-

BUDGET

Budget covering' UNDP contribution is given in Annex
5(b). ! l i '
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WORK PLAN Annex 5 fa)

)XX)RDINATING COUNTRY! ! PHILIPPINES
' ' ' '

.ACTIVITY; DEVELOPMENT.OF
MONITORING EQUIPMENT:

AER QUALITY

i ' 1 !' j

i ' !: A C T I ? liT I SS . : ' ' ' } \\ '
• • ' ' ' ' ' '' I B

i , ' : ' , ' '
('*) Organisation of Project Staff ' i ' . ! ( ;l ' *
(D) ffevie*' of Literature,1 Evaluation of Operating

, Principles and Processes of foisting &qulP«at ; I I
(c) Collection and Study of Basic Data on the Levels and
. ' Characteristics of Air Pollutants in the Country * f
(d) Selection of Principle of Operation and Istablishient ;
, ' of Target Modification for Sqaipient to be Developed ; ; . *
(V) Engineering Design* : ' ..

i (1) High Volaie TSP Saipler : : > : v >,
; (2) Standardised Air Saipler i • <
: (3) Automatic SOi Analyser , > :

:; H) ContinuooB Dust Particle Counter'
(f) Fabrication of Prototypes .

(1) High fotuae TSP Saipler
i (2) Standardiied Air Saipler , ', i

1 : (3) Autoiatic SOi Analyser | !
(4) Contlauous Dust Particle Counter

(g) Calibration and Test HUBS, !

i (1) High Volaie TSP Saipler ! !
(2) Standardized Air Saipler ; !
(3) Autoiatic SO: Analyzer i •

: (4) Continuous Dust Particle Counter; , ; '
(h) Preparation of Operating Hanuals : i ! ;
(i) Preparation of Training Raterials : :

(J) Trial Training ' ! , \
(k) Concept Design of Other Analysers
(1) Preparation of the Fraiewrk for the Ketablighient of

: an Air tiuality Honitoring Training Center ! ! •
(i) Preparation of Terilnal Report •
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Annex 5(b),

BUDGET COVERING UNDP OOETOIBOTION
(US DOLLARS)

COORDINATING COUNTRY : PHILIPPINES

: ' DEVELOPMENT OF AMBIENT AIR QUALITY MONITORING EQUIPMENT

TOTAL
m/m $

1988
m/m $ m/m~

1989

10 PROJECT PERSONNEL

_ _ . . _ . i?i- -National Professional 500- 500-

'13-- Administrative Support
Personnel 170 27,844 85 13,922 - 85 13,922

-40" " EQUIPMENT

41 . Expendable Equipment/Supplies

42 , Non-Expendable Equipment

10,000

15,000

8,000

15,000

2,000

50

-51 Reporting Cost

53 Sundry

1,500

1,556 1,000

1,500

556

Stotal For Activity 56,400 38,422 17,978
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ACTIVITY : DEVELOPMENT OF AN Â TI-POLLUTION WOOD
; , WASTE BURNER SYSTEM

1. BACKGROUND AND JUSTIFICATIO

The wood-based . industries':; which include sawn log,
plywood : and veneeri and ,furniture manufacture are
important industries for, ipountries in ASEAN. The

; important contribution to jthfeMcountries' economy is
! ' : ' i ' \ " ' i -i seen from the fact that eartun^s from this sector have

invariably ranked amongst ^he ttpppest export earners.
The industries, unfortunately! lare not efficient in

1 material' utilisation. In! ! 1985i Malaysia processed; ' , • , i ' j ' i ' inearly 30.5 million icubic meters, of timber. In the', J i '' ! ' ' : '•• i
course of rendering! the iwoodj tb the final product,
nearly 25% to 40̂  of |the wood is churned out as wastes,

; depending on the! stages of'|t>roceissing involved and the
, ; , , ' i I ' \ I I I ' '

finishes'and product forms require^.
' i r • . I

The wastes so generated itake! 'the form of barks,
off-cut,^saw dust, shaving, planing fines, etc. Only a
very small percentaĝ e of ithiejjiŴ 'stes is used as fuel

! ' ' j 1 • ' i
for j boilers, , kiln : idrying, chartcoal making, direct
fir^ihg ;by small industries as i heat for processing,
domestic;use, etc. ;Reutilisation !or recycling of these
wastes for ancillary produptsl is1 almost non-existent.

• while the Department of ; Environment continues ,its
effort to encourage; useful exploitation of the wastes,
it i's recognized^ that the 1|100 yawmills, 35 veneer and

| . ! ( ; • ! '

plywood l factories and the, 900 odd joineries would: • •' • i • i i icontinue: to have occasions ! to dispose of the wastes
. 1 - - ! i i ithrough the traditional way they:have practised for the

past; decades. This : approach,1 While not favoured, is
necessary owing to various 'practical restrictions such
as low market demands for recycled products, cost of
transport of wastes, ! protectiori! 'against insect attack,
etc.' i , . 1 ' i , '!•! 1 :'n' i
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in this respect j; the Department , of Environment has
prohibited the 6pen burning jof |wpo3 wastes as the un-
controlled combustion hasp brought about serious

> i , l • I j • ! } 'pollution] problems. ' The jlov/' ihjeat and incomplete
combustiort result in! haphazard • , discharge of smoke ,
fumes, soot and dustl [' Experience' of the past decade
shows ! that the incineration systems adopted range from! . i • i '' 1 ' ' 'barely efficient :to ; grossly inadequate. While the
University of malaya has de\felope;dj a cyclonic furnace
-which proved to be pollution-free/ its extremely high
cost is a deterrent to its; wide! application. Other

1 ! i ' 1 i 'than the lack of a low cost .proven1 burner system, the
' ' J* - ' ' 'industries also face the problemjthat the investigation,

development and design cost <j>f a!'suitable incinerator,
even; if adopted from iexisting de^i<in, is comparatively
high:and unaffordable for those'wtio genuinely need it,

i ; ' I i .
and it is fair to;sayjthat engineering consultants and
many of the research institutions! have yet to rise to
the occasion to render the ,needed assistance. The
reason behind this reluctance ĉ n ,be traced to the time
needed toJspend if a reasonably! ;go6d job is to be done
and it is clear that the; permissible professional
charges for a singular job : of i this nature would far

: ' ' ! 'i . i j
exceed what these small industries could afford,! I !

It is seen from the above that there is urgent need for
a low:cost yet efficient burnerisystem to be developed,
and experience in; the field j indicate that there existi' ' ' ' j 'certain empirical [models in,the;field that if supported
by some i theoretical ; inputs, .jcjoiild be expediently
utilised. By doing, so the I time needed for the
development of the desirable System would be shorter
and the cost incurred could also be reduced. In order
for this system to be truly serving its purpose, three
or four standard designs should1 be made available with
minumum fees or supplied free tcj the industries. This
should be ;the case so that anyone who originally could

I f ' ' ' ' ' '
not afford to pay, for |its design j, would now be able to
find a suitable i system siifficiehtly close to its

• i i •''capacity. By having such ! an ̂ anti-pollution burner
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| i i • ! ' ' 1system easily available for, wider application it is
anticipated that [the, proliferation of inefficient wood
incinerator would! be:arrested.

It is,believed that this problem • of inefficient burner
system and its associated pollution problems are not
unique to Malaysia,: ;but also !6bmmon in other ASEAN

1 j* ! ' • ^ : ' [ I |, '

countries such as Indonesia:\ ahdi Thailand. Therefore
the successful development of ' such a burner system
would be beneficial to ASEAN I as; a; whole.

2. ! ACTIVITY OBJECTIVE

To develop an economically viablej ̂ nti-pollution burner
system for the efficient disposal; of wastes generated
especially by the small scale wood-based industries in
the ASEAN countries. ' ;

OUTPUT

i

(i) 'Three sets of '"standard | burner system" designs
backed up by empirical !as jwell as theoretical
considerations. The ' desighs would have been

i . ' I ' , !
tested and proven suitably'for use by most of the
.small scale : wood-based! ; (industries without
elaborate'alteration. ; ; l-'.ilni

(iij A manual providing operation, guidelines for the
i proper operation! of th0 Burner system. It would

contain simple instructions on the necessary
maintenance and repairs of ;the ancillary support
>equipment to enable mill operator to carry out

, such; tasks on their own.:
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(iii) A test model , of burner' \ 'system for continual
:' ' : ! . i I ! : i
upgrading and improvement[
leys tern.

tropical wood burner

4. J. ACTIVITY COMPONENT '}':,,[
;ji ; • • . . . , ; , ; i '• • / , . , . .
: This Activity is proposed to be[carried out in 4 phases
| over a period of one year as, follows:

i i : i i ! • ! . ' ; ' I
; Phase 1 - Investigation inclusive 6f field measurement

' ' • i i !Phase.2 - Preliminary,designs ' |j j
Phas3 3 -; Fabrication;and prototype test

i ' !Phase 4 - Finalisation of desigql details and plans

i
Phase 1 of the Activity would invojlve the survey of the
nature and characteristics of the Wastes generated from
tropical woods^ The work wouldI necessarily include the

' ' • < ' / '
investigation of some existing11 incineration systems,
e.g. McCashney, Tee-^pee, existing blowing and feeding
capacities and , arrangements^! ja'nd measurements of
air/fuel; ratio,; gas flow/1 ^ust content and other
parameters needed for the (appropriate design of the
burner systems, i The consultant) jengaged should at this
stage pay particular attention!' ito the needs for low
cost and simplicity in de^igrts; ,maintenance require-
mehts and availability of indigenous construction
materials. This particular phase of the work would
require a period of three larid .a half months to
complete; . • ( \ ' '\- -, (

i i r i
In Phase >2, the consulfcant would!'synthesize the results

' i ' I i ; ' '
of his investigations in ! Ph4se 1 and prepare his
preliminary designs of the burrî jr system. Based on his
surveys he is expected to prodiice at least three sets
of burner designs suitable ;for ! ̂se by the majority of,,, ' ; i i . ' ' i
the woodT-based; industries in existence. The designs
shall be; coffipleted jwith detail^ i'for wastes storage,
materials separation, air and material feeding
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mechanism (details. On top i of; [jthis, he is also to
prepare a manual < on: operation |! (guidelines, it is
anticipated that, the work in Ithis Iphase would take two, ' i '' i
and half mpnths to complete.1 < : ; ' ;;':| !. '' ;

', . . ' ' i ' !• i ' M l

For Phase 3 of the Activity the;pepartment of Environ-
ment would offer the designs ;so prepared and offer the
construction of a model to i a ^potential user. The

' ! ' I: < ! , 'consultant would carry, out occasional site supervision
and provide advice to site modification needed. The
construction is expected to, take 'up two months of the1 . i
proj eqt time. The consul tafit ftpuld then moni tor and
type test the performance of I his! designs in order to

: ' ' \ i ' i I
fill up whatever gaps that he| ;inay encounter in his
theoretical works. During this! period he is expected
to begin work on any modification th'at may be needed in
the sets of plans that he has prepared earlier on. The
total time required for this; phase
four and a;half months.

is estimated to be

phase 4 of the activity is in'fac.tia1 continuing part of
Phase 3 where as; stated previously, the consultant

; would have1 begun reviewing this iset^ of designs with a
i view to ifnprove upon them,'! Irl this phase he is
; expected to,finalise the designs\$nd produce the final
j design plans andi drawings andi ;operjation guidelines for
| handing over to the authorities jtha£ would disseminate
i the information. The time required1 for this phase is
one and a half months. :,!!'!"'
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5. INPUTS

(a) ( ' Government inputs i • , ;

The ' Malaysian ^Government| Would provide the
! necessary assistance to the !agency or consultant
appointed by way of , ĵ ff̂ ce space, secretariat
support and â senior' <j>f f i.!cer; to coordinate the
Activity. It will render; Assistance with regard
to communication, transportt data collection,
selection of site for ! tihe test model and
monitoring of the burner petrprmance.

(b) UNDP Inputs j

! • • ' , ' ' | j '' , Financial support amounting! to US$65,000 will be
' provided by UNDP ;as follows:| !

i ' i - ' '
• ! . ; i

| Project Personnel : , US$28,600
Equipment/Supplies '•• \ 33,400
Reporting Cost i 3,000

US$65,000

6. ! WORK PLAN!

As given in Annex 6(a).

7. I INSTITUTIONAL FRAMEWORK

The Department of Environment (DOE), Malaysia would be
the implementing ,agency. The DOE 'is the'governmental
agency responsible for the enforcement of the Environ-
mental Quality Act 19̂ 74 and j the coordination of all
activities relevant to the protection and enhancement
o£ the environment. The Department has 50 over senior
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professional officers .and morelj;than a hundred subp
professional officers.; It would| jbp able to assist in
pin-pointing the problem arejas and! the short-coming in
existing designs, and the needs for! proper disposal and
maintenance of 'conducive living! environment. It is
therefore well placed to be thei Head agency for this1 1 , i ' ' ' i ' i
Activity. It i.S; anticipated ah1 established research
agency such a£ the.Forest Research Institute, Malaysia
or a consultant having relevant proven experience in
investigation and combustion system design would be
assigned to carry; out,the four;!phases of the Activity.
The Forest: Research Institute is: a well known institute
having numerous experienced staif i engaged in wood-based
research activities, i With its available infrastructure
this ; activity , should well j fi,t into its on-going
projects, i ! : : j - - . : • . ' : ! ! | ; , j :,; , I -

a. ;|; BUDGET : ; . • ' . ; ! ! - i i '
j; Budget, covering UNDP ' contribution i is given in Annex
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WDKK PIAN

COORDINM?ING COUNTRY : MALAYSIA _ „ . - - _ . _

ACTIVITY : DEVELOPMENT OF ANTI-POLLUTION WOO) ̂STE BURNER SYSTEM

-~

~

Phases

1

- ;*/s -
2

3

4

Activities

Investigation inclusive
of field measurements •

-- _-_-. --- - '.:- . v :~'~__~^_r:_~v

Preliminary designs

,.

Fabrication, construction
and Prototype test

Penalisation of design
details and plans

Month
Implementation Dates ————————— - —
.„. .._... -._._. ._ _. year ----- ' -~--r

Period Bequired In Months

1 * 2 3 4 5 6 7 8 9 10 11 12
i I I I I I I I i I I

••
•

*̂#*************** -
_ . _.- _;__ , — ,.__.— • • - — - -— - — —-• -- —— . — . _—___-• ... .

_- .. * ~ -^*

•************

************************

********

Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nov. Dec.

-- -, -- - 1988 - - - - - - - - - - - - - - - - - - — - -



BUDGET COVERING UNDP CONTRIBUTION
(US DOUARS)

COORDINATING COUNTRY : MALAYSIA

Annex 6(b)

ACTIVITY DEVELOPMENT OF £N ANTI-POLLDTION MOOD mSTE BURNER SYSTEM

TOTAL 1988

10 PROJECT PERSCNNEL

._____.__ -j7-- National Professional 24,000" 121 24.000

13 Administrative^ Support
Personnel 6i 4,600 6i 4,600

40

41 Expendable Equipment/Supplies 33,400 33,400.

50— "MISCELLfiNEOOS

.Reporting Cost 3,000 3,000

K>tal For Activity 65,000 65,000
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ACTIVITY" : INTEGRATED APPROACH;to PIGGERY WASTE
\ \ POLLUTION CONTROL WITH EMPHASIS ON

! BIOGAS PRODUCTION ,

• BACKGROUND ;AND JUSTIFICATIONii————-——i———i——————i———————— t i, i i i

Since | pork is a major source; (of meat protein in almost
jl'all Thai families,; a large! j number: of pig farms are
:!'located around .the | country, fror example, in the lower
I;part; of the Tha Chini Riverj; Basin alone there are
(approximately 400,000 pigs*! ,' The pollution load
•discharged into the Tha chin iRivejc ,from the pig farms
I amount to' 22,000! kg; BOD/dayf with a population
j equivalent .' of 1.0 million1 people. Apart from
; industrial land domestic wastewaters piggery waste forms
.one of the major sources of1 pollution in Thailand and
'other ASEAN countriesj ], In view! of j the seriousness of
I the problem in Thailand a working Committee has been
;set up:to deal with the problem of pig-waste under the
! auspices of the National Envir'onmenti Board.

in most pig farms in the ASEAN Jregion, there are
'.: currently no proper systems to control pollution due to
ilack of cost-effective technology. Environmental
iproblems caused are deterioration o£ water quality in
iseveral of ;the rivers due tol discharge of raw waste,
:,religious sensitivity and odour njuisance.

;An effective solution to the 'problem should take into
[consideration the whole systeift ofijpig farm management
'from feeding method, water , usage! to waste handling
jpractice involving Jow-waste and low cost technology.
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2. |i ACTIVITY OBJECTIVE!

To develop a systematic approach, ibj solve the pollution
problems of pig ', f £rms 'including j the development of an
ecortomicaljLy viable technology to; handle the waste.

3. !i OUTPUT !

I ' L •(i) Technology for the treatment: of waste from small
pig farms which is cost-effecbive and within the*- ~* ] • i
economic means of!the industry-

. : : • i ! : ' i ' i ' i ; I

(ii) Guidelines foi: proper farm mahcigement.

4. v ACTIVITY COMPONENTS ' i i'! . , ,. .• i ———————————————— ^ i , ]
i s • ' ,

(i) Survey of pig;farms including data collection
1 • ' j j

,(ii) Data analysis ' 11 P , • ' ,

(iii) ^Identification of suitable; \process, detailed
i 1 engineering design, construction and operation/

(test-run of pilot; plant
' • • ' l ' , ' ' ' ! i1 '
,(iv) Economic evaluation

1 ' ' '! •' ' ' ' i l l(v) ; Preparation o£ report/manual;!!

5. iINPUTS

!:(a) Government Inputs1

The Thailand Institute 6f; Scientific and
Technological ;Research (TISTR)j will provide the
facilities and the staff" fotf: the Activity. The
National Environment Board, iI(NEB) together with
TISTR ,will identify and, make1 Available a suitable
. i ! ' : ' ' ' M lpig farm for the installation! and test-run of the
pilot plant proposed. ;!" ,'
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WORK PLAN

COORDBIATIKG COUNTRY :

ACTIVITY :

THAILAND . - _ . . - •• - - - —

INTEGRATED APPROACH TO PIGGERY WASTE POLLUTION CONTROL WITH
EMPHASIS. CN BIOGftS PRODUCTION

ACTIVITIES

1 . Project preparation and -
.-__ -literature -review -

2 i Preliminary. -survey and-
" site selection--

3. Detailed engineering
design -- — -------- ----- - ----- -

4.._Bidding

5.~Construction 7

6. Start-up

7. Test-run analysis and
evaluation :. _:: _ *.. -

8. Progress report

.9. Final report -~~~-.. - _ -,-
preparation
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=
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.•! (*>) ; -UNDP Inputs

6;

1 '' I i ' - I ^
Financial, support; amounting!) tci US$44,259 will be
provided by UNDP as follbws:

Support Personnel;12 m/ra;

Survey

Technicians US$ 1,412

i
Design and Construction ,of |Pilot Plant

i ' • ' • i ' ' i i: . i I ' • i ! , i i

Operating Cost I

Reporting Co$t

WORK PLAN

As given in Annex 7(a)]
' ;. i ; , f

784

33,725

1,961

3,000

3,377

US44,259

7. I INSTITUTIONAL FRAMEWORK

The National Environment Board (NEB)i:in cooperation with
Thailand Institute pf Scientific and Technological Research
(TISTR) will be the Lead ;Agency Cooirfiinktor. TISTR is one of
the pibst experienced Research Inptifc^ce'and has been involved
in R and D work on anti-pblluti6n! con'trol technology since
1976;' ' - , j • - " > , : i , ' , . T ' v i 1 ' - . , . -

8. :j; BUDGET

! , I ' r ! , I l|

Budget! covering lp)P< icontribptidj) f is given in Annex



ftnnex 7(b)

BUDGET COVERING UNDP OJNTRIBOTICK
-. - (US DOLLARS?

COORDlNftTING COUNTRY : THAILAND

ACTIVITY : INTEGRATED APPROACH TO PIGGERY WASTE POLLUTION CONTROL
WITH EMPHASIS ON BIOGAS PRODUCTION

TOTAL 1988 1989
m/in

706 706

40 .EQUIPMENT

41 - Expendablê "Equipment/Supplies 33,725 28,100 5,625

50 MESCRT.TANEOUS

— - -51 — -Reporting-Cost

: _:_ 53̂ .__ Sundry. _• _„

3,000

•6̂ 1.22" "3,500

3,000

2,622

.Total 4-4V259" "32,366' 11,953
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i ACTIVITY :, POLLUTION CONTROL MANAGEMENT
FOR TAPIOCA - STARCH tfASTEWATER

il

ANNEX 8

BACKGROUND AND JUSTIFICATION

| ' ' ' ' i !' I s i ; '

, | Thailand is world's ^largest ^xporter of tapioca.
! Annually Thailand .produces about: J 20 million tons of
,|' . '. i 1 ' 1 . i ':

I'tapioĉ '. tubers (roots)] The!,[tubers are processed to
". i produce cnips, pallets and,! starph powder. The

^production of tapioca starch isi a water consuming
'• process and therefore a large volume of wastewater is
generated with a BOD value of 6000'tag/1. A medium size
!tapioca starch factory discharges effluent of about
12000 mVd. ' ThiSj beincj an organic! waste, has serious
•environmental consequences onjthe; water quality of the

i rivers.^ Malaysia has also beeri j .experiencing serious
i .water pollution problems due itoj tapioca starch waste-
Iwater1. ! • . , ' . S • , \ ' ' ' :

The most popular ;treathient technology that has been' * . ' ' ' i 1 1 ! ! i ' *
developed so far is the pofiding jsystem (oxidation
ponds).! Bufe there has so far beeh^no; proper assessment
!, . i : ; | i . • ' i i ipf performance of the existing; pdjiding system as well
as there is !a lack of proper d^si^h'criteria for use by

I ' I ! J ' r . I . ,

the ASEAN countries. • Hence ;there lis a need for a
performance | and economic evaluation of the existing
systems as well as k study of :|the ; ongoing research and
development ; projects ph tapiocai! starch wastev/ater
treatment systems and formulate; | irecommendations for
general upgrading ' of ponding | system including
appropriate design criteria1 ! and other possible
technology for treatment and utilisation.

1 ! J , ! ' ! : !

ACTIVITY OBJECTIVE

J i , i • ! ;

To upgrade pollution control measures including treat-
rrtent systems, formulate appropriate dfesign criteria for
ponding1 system and, recommend i other technology for
treatment and utilisation. I f i ! I
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3.

i < i ' L 'I I(i)! j design criteria for ponding! system

(ii)M Guidelines;for pollution; control management in the
tapioca starch industry!,1;!, < ,

(iii):j Recommendations ; for furtheri research with respect
1 to other: ] possible , treatment systems and
utilisation of waste.

4. ! ACTIVITY COMPONENT

!; (i) Literature review concerning1 treatment methods

'!' (ii) Survey evaluation and assessment of the existing
tapioca industry :and waste .treatment facilities

Formulation of recommendations and guidelines

Preparation of report,(iv)

5. I INPUTS

i (a) i government inputs

,The ; Thailand -jlnstitiute i ! of Scientific and
Technological Research (T.lSTR) will provide the
staff and facilities i for . the Activity, The
National Environment . feoaro*; will serve as the
'coordinator.; i l l
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UNDP Inputs

Financial support amounting to US$5,741 will be
provided t>y UNDP as follows i !
•*• i ' i •* i • i • : ! i i i i

US$1,375

1,176'

195

195

1,300

1,500

US$5,741

Chemicals for analysis ]]1 ' )
i iSurvey expenses
[ ! i
Glassware , :

Stationery;arid miscellaneous;items

Sundry ! ;

Reporting Cost '

6. : WDRK PLAN

As given in Annex 8(a)i,

7. ;|! INSTITUTIONAL FRAMEWORK

This project will ' be 'implemented by TISTR with NEB as
! ! ! ! 1 1 • ' •

\ the;coordinator, i j in i

8; 1! BUDGET

• ; : i " i ; P ' .''' ; :; The budget covering UNDP coritrib;ution is given in Annex
; i 8(b); j ; I • • I



Annex 8 (a)

W3RK PLAN -

QOORDINATIN3 COUNTRY : THAILAND

ACTIVITY ' : POLLUTION CONTROL MANAGEMENT FOR TAPIOCA STARCH WATER

—

-

ACTIVITIES

. — _ __. --- . - - - - - ————— -- —
1 .- Project Preparation/"- ~-
— -.--Literature Review—̂ -...

2. Survey and Sampling

3. Evaluation and Assessment "

4." Progress report and report
writing (Draft)

5. Final Report Preparation

.„ _ . - . . - . - . _ . - -

Month
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JUS DQLEABS.)

OXDRDINKTING COUMTBY : THAILAND

ACTIVITY PQLLOTION COTOQIi MANAGEMENT FOR TAPIOCA STARCH WAStEWKTER

TOTAL
$

1988

40 EQUIPMENT.

1,570

-- - 42 . ̂ Nan-Expendable Equij^nent:

,570

195

50 --MESCgLMMBQDS^—-

^L_-Jte]»rj;ingj3ost_

"""52 /Sundry

1,500

2,476
2,476

Ibtal For Activity 5,741
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ACTIVITY : WATER HYACINTH
MANAGEMENT AND UTILISATION

1. -j! BACKGROUND AND JUSTIFICATION
1U ' ! • ' i ' '' : i !In 'Thailand, profuse growth

2.

Hf water hyacinth in
rivers, canals and ; iponds^ .|! has i caused considerable

i ; : i ' lr ' i ' i I, , ' '
environmental problems. Mofet ' significant among them• ' , ' . ' ' ' i ' . i iare navigational problems, clogging! of water pumps used

I for;'irrigation and waterworks: an<3 degradation of the
quality of potable water resource;s. Elimination of
water hyacinth has become i an Enormous problem in
Thailand, Philippines and Indonesia,

i Todate th^re has :not been available any satisfactory
i method of j harvesting and utiliSSitlion or disposal of
water hyacinth in the, ASEAN r|egi<j>h., 'Therefore there is

; an urgent; need to undertake iStudies on commercial
, utilisation of water hyacinth as !Well as development of

j: proper harvesting methods. ] !

ACTIVITY OBJECTIVE
, | : ' • ; ! • • •

(i) To control the Iquantity j b1 i , water hyacinth in
'watercourses \ through Itheii! development of
practical harvesting system.!1 !

a

(ii) To make water [ hyacirtt,h 'ias |a resource to be
' ! utilised as [fertiliserMand i energy source on ai i i i I i' ",' I i J

[commercial scale*:, • • : "•'

3. ! OUTPUT

(i) i Appropriate technology j,for; harvesting of water
:
!hyacinth, j -

!(ii) Fertiliser and fuel.
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4. I! ACTIVITY COMPONENT?

> i : • ' I • • ( ' ' •;' \(i)! Review of barge i and mechanical part modification
; i literature , and characteristic^ of water hyacinthI , i i i , ' , i • i ~ J
; l literature.

( i i ) , ' Design, installation arid irieid-tests of a pilot
; ' I I ! ' • ! a; scale barge model. ; - i f i

(iii) Evaluation of performance data]and design criteria
I ! jEor scale-Up and economic analysis.

!(iv)i.Utilisation of water hyacinth as fertiliser and
' Ufuel.i •' ' : 'il'' ' 11 'I i ' l . '

I}' ' ' ' ) , ' ' ! I

, |l (v) • 'preparation of reports, ' i

5. il! INPUTS,

•! ' i I • i

(a) Government Inputs I

.King Mongkut jinstitution of!'Technology Ladkabang
. and the Asian!institute 6f technology will provide
all the staff|and facilities for this Activity and
;the Rational ; Environment Bbcir^ of Thailand will
!act ah the coordinator.

(b) ; UNDP Inputs

Financial support amounting to US$50,000 will be
propvided by UNDP as follows:; :
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Support personnel 36 m/m

Sub-pontrabtj j,

i ' : !' '
Barge with engine

Chopping set;with engine
i i

Watet hyacinth collector:

i I '':
Press roller i , ,;

:! Hydraulic packagfe,,

Survey expenses

Operation expense^
I '

Sundry | , !
i • (

Reporting Cost

> i
US$3,725

30.000

3,137

3,922

1,569

i 1,569

1,961

588

784

1,245

1,500

US$50/000

6. WDRK PLAN

As in Annex 9(a).
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INSTITUTIONAL FRAMEWDRK

Jrhe £art of the. Activity on ; Harve4ting and management
'Iwill j be implemented t?y Kirtg,' Mohgkut institute of
'Technology supervised b̂  the Nktitinjai Enyironment Board
•!bf Thailand. The part of the5;;! Activity on utilisation\> i *• • ' ; ' j i M ' . !
iof hyacinth as fertiliser and' 'fuel will be sub-

1 contracted !t6 the Asian Institute of Technology for1 : , ,! i s , i |implementation. 'The King f Mongkut institute of
Technology will provide a multidisciplinary team
consisting of mechanical, agricultural and industrial
engineers fpr the Activity, T̂he jAsian Institute of
Technology is an autonomous, np'n̂ prpfit making, inter-
national and educational posi-rgraduate technological
institute located near Bangkok ; providing education on
engineering,^ science and allied field, It has behind
it more than 28 years ! of expetieiice1 in environmental
L i ' ! • . ' ! i i i
R&D work. : i ''•'.''.'

BUDGET.
I I ' I I I . • I f

The budget covering pNDPJcontribut^bniis given in Annex



WORK PLAN

COORDINATING COOtTOY : BBHLBMD

: HKEER HYACINTH HAHVESTBSG, MANAGEMENT AND UTILISATION

ACTIVITIES"

1 .̂ Project-preparation", " "
i_l£teratum;review and .-._

information collectihg

2. Preliminary", survey and
site selection

3. Detailed engineering
design " : - - - - - -

4. Equipment construction
and assembly-

5. Start-up and test-run of
the"~barge~ "

€. Efficiency- improvement

7. Progress report

8.- -Final -reports-preparation •

Month

1 2 3

- •

4

- — --•
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; Activities

:

1.

,

2.

;'
i

I
3.

ii

\

4J
1

5.1|

i

• I
Project Preparation
a. Data collection and ; '

Literature review i
b. Preparation of

experimental units
, and chemicals i t ' \ •

"~ ' ! ; ' ' i ' '

Water hyacinth as an
Energy Source.a. Experiments on

Briquette making j
b. Data analysis , !

Water
i ! •
lyacinth as fertilizer

a. Composting^ ;
b. Properties analysis
c. Data analysis

i , ;

Progress report j
1 '

t , i

! ' i I

Final Report , I
1 . i

, ; :
2
;'

xicx
i

, i
'

i

•

i'

1

i

''
i ,

— __i ——

4

xxx

!$
!

JXX

XXX

XX
1

!?

i

; j
, i; :

'i

1

1

i

!

xxx

1

•

i

1j
i
1
1
1
i

1

xxx
XXX

1 '

1

111

Months
_

10

xxxx
11
1

1I

:xxxx
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1
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,

xxxx

xxxx
xxxx

XX

14

xxxx

xxxx
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16
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xxxx
xxxx

18
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xxxx
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(Jh U.S. I&Uars)

Itegicn: ASM

Project ttnter: fffi'8fi/lIl/D/oi/31

Project Title: MdHftlluHai Ttedratogies for Iftfcan end ftoal Areas in

n/m $ n/ra $ n/m $ n/ra

10. Project

11.61 Onstatants :

15. QjtcnaTt Ibtal

1.5 19rOOO 1.0 13,̂ .60 0.5 5,540

1.5 19rOOO 1.0 13,460 0,5 5,540

20.

21,

i

22.

23.

24.

25.

2C.

29.

50.

59.

Cm_>/T*^TTT]0VTOtrl^T^j-jl-^l IY"V.-M_'

Air and water
pdluticn
(Sin^xxe) 24 48,500

R>iseoo±rol
(Swysgoce) . 58,000

Mjscrial vasbes
and Air tolity '
(Hiilijpines) 150,000

VJbcd-laste Burner
(ffelctysia) 65,000

Pinery waste &
Tfepioca starch

CJlailmi 50,000

Vfeter l^Ecdnth SOrOOO
(Sin^ore) • (

O~rnYr¥T^" Thfcril 471 »SOO •

HDKBLUN3XB IrOOO

Qjrrxrai: Ibtal 1,000
i

12 24r250 12 24,250

: 58rOOO

109,722 40,278

65,000

38/0*7 11,953

36r390 13raO

331r409 90,091

500 500

500 ,500

99. 441f500 13,460 337,449 90,591



Stofect Budget: Covering UNDP
Ini U.S. Dollars)

Region: ASEAN

Project Number:

Project Title: Anti polulutionTechnoLogies for Urban and Rural Areas in

1967 1988 1989
m'm $ n/m $ n/m $ n/m

10. Project Personal

U.61 Consu l t ans

19. Component: Total

20.

1.5 19000 1.0 13,460 0.5 5,540

1.5 19,000 1.0 13,460 0.5 5,540

21. Air and water

22.

23,

24.

25.

26.

29.

50,

59.

(Singapore) 24

Noise control
(Singapore)

Ihcbstrial wastes *
and Air Quality
tttiiljrpinss)

Wbcchwasbe Burner
teLaysia)

Piggery waste &
Tfepoca starch
wasbawBfcer treatment
CfrailartD

Water H^cdnth
(Sdngapcce)

Oupcnent Tbtal

MHmMEIB

Onpcnent Tbtal

48,500

58,000

150/000

65,000

50,000

50,000

421,500

1/000

1,000

12 24,250

58/000

109/722

65,000

38,047

36,390

331,409

500

500

12 24,250

40/278

11/953

13,610

90,091

500

500

99. GEM© 441,500 13,460 337,449 90/591


