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PART I - LEGAL CONTEXT
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This project document shall be the instrument referred
to as such id Artlcle 1, paragraph 1 of the Basic Assistance
Agreement between the United Natlons Development Progranme

W(UNDP) and the governments of thoSe participating countrles

which have signed such an Agreement. Alternatlvely, for

those participating countries which have not signed such an

‘ Agreement thls project document shall be the instrument

referred to as a plan of operatlon env1saged in Article 1,
paragraph 2 of the Agreement concernlng assistance under the
Special Fund Sector of UNDP betwee'*UNDP and the governments
of those participating countrles which have signed such
latter agreement., :



PART I THE PROJECT
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This document describes the efforts and technical co-
operation among ASEAN countrleslln the development of anti-
pollution technologies essentially for overcoming the
environmental problems ? caused J by certain  indigenous

..ihdustries that havé been identif;egias having significant

impact on the environment of the ASEAN countries- and
requiring priority attention., Thé, framework and activities
of the progect were discussed, and accepted by the ASEAN
COuntrleS durlng the Consultant s m1531ons to the ASEAN
countries undertaken from 24~ 29 May 1987 and 9-30 June
1987 ‘The . member ' countries are 'ln agreement that the
act1v1t1es carried out under the ‘project will not only
strengthen national capabllitles ‘'but also lead to the
achievement of seélf-reliance, in : the protection and
enhancement of the quality of the env1ronment in the ASEAN
region. L
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A, Development Objectives o
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The development objectlve of this project is to
contrlbute to effective env1ronmental management in
accordance with the ‘national env1ronmental policies of
the ASEAN member countries and in s0 doing help protect
and  maintain alsatlsfactory env1ronmental quality in
the region wh;le forging ahead ‘with the most needed

economiq develogment . This is enV;saged through:
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1)"theideve10pment of ind;genous technologies for the
"handling, treatment and diéposal of wastes which
:are' economlcally vxable -and appropriate to the

. local 51tuation,




2)

3)

4y

. ‘'on a regional basis. a
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adaptation of technology frqm advanced/developed
countries wherever appllcable, particularly in the
field of a1r and noise, pollutlon control and
measurement,. with sultable ‘modlflcatlon to make

them more economlcally v1able 1n the local context;

innovation and modificatibn of air quality

monltorlng techniques and equlpment suitable to the
loqal SLtuatlon-‘ E“ i
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achieving self-reliance !in ‘environmental management

through enhancement of institutional capability for
co-operative ' exchange of ' research results and
technical know-how as well‘hs!training of manpower
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B. Immediate Objective

1)

2)

"Av01dlng dupllcatlon of efforts and wastage of
:funds through sharlng of research and developnent
.Iefforts among ASEAN 1nst1tut10ns for alleviating
.- common environmental prqble@s in the region.
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To offset or m1n1m15e the flnanc1a1 burden of

antl—pollutlon : measuges‘“‘  through resource

“qonse;vation bntailing &aste‘utlllsatlon, 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.

|
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3) Enhance and re—lnforce natlonal capabilities in the
" ' ASEAN reglon in the enforcement of legislations
pertaining to control ;ot' pollution in general and

in 1ndlgenous 1ndustr1es Wlth significant env:n:on-—
mental unpact, in partlculaﬂ'

i

4) ;Upgrfade Capabllltles w1t:h1nI the region for the
fabrication and ma:mtenance of air guality
monitoring equipment Includlng the development of
the framework for a reglonal training centre for
air quallty mom.tormgl as well as the development

' lof air quallty momtor:l.ng technlques suitable to
the local 31tuat10n !.‘ ‘

5) Upgr;a\de capabilities within the region in the field

of noise pollution measur:emeh& and control,
. . oty
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', of manuals I

\ on anti-pollution
technologles, air quallty monltorlng techniques and
+eguipment maintenance and ‘orl‘glam.satlon of training
- workshops as a means of information exchange and
" dissemination and on the use of the manuals.,

6) - Production

The 1mmed1ate objectlves of thls project are .further
elaborated in the mat:rlx (Apnei 1)
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© ASEAN (The Assoc:1at10n Lf South—-East Asian Nations)
since its mcebtlon in 1967 has advocated technical
collaboration among member countrles which has been
progressively promoted thr0ughout the years resulting
in a continuing exchange of igformation and expertise



for the benefit of the member countrles, In the spirit
of’ ASEAN, member countrles lof the region share the
feellng that there are common and gimilar environmental
1SSues which’ jcould be . §a11e01ated through active
technlcal co—operatlon and coilaboratlon among them-
selves, avalling themselves at the same time of the
technlcal collaboration of 1nternat10na1 and bllateral

agencms.
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" In this decade of the elghtles, ‘the six ASEAN
countries, Brunei, Indone51a, Malay51a, Philippines,
Slngapore and Thalland have the potential of beconing
one of 'the fastest grow1ng reglons of the world. The
region itself is rlchly endowed with natural resources;
the ASEAN countries are determined to pursue a
development pattern which, results in significant and
sustained 1mprovement in {the standard of 1living of
their people, . 'In order to enSure sustained develop-
ment, countries' of the reglon have taken cognizance of
environmental issues. For this purpose governmental
mechanisms have been establlshed at the Ministerial
level in all” ASEAN coqntnlee to coordinate and

supervise environmental activities,

As early as 1977 the Unlted Nations Environment
Programme  (UNEP) . provided . the impetus for the
establishment of an ASEAN Sub~reglonal Environment
Programne (ASEP) as the collectlve answer to the
environmental concerns of the ASEAN member countries.
UNEP also helped | to formulate the sub-regional
envxronment programme, and to 1dent1£y collaborative
act1v1t1ee among the member countrles concerned. An




*Expe:ts Group },on IEnvir‘ohment, congisting of
representatives from the ASEAN countries has been
established under the ASEAN Commlttee on Science and:
' Technology as a forum for; dealmg with the environ-

[

: mental aspects of this region.‘

‘\
|

1 !
| | [
[ I i i
P ! P i
| . . j [ li
1 e i !_
! I

-

8ince ltS first meeting in 1978, the ASEAN Experts
Group on the Environment has met 10 times to ensure
that collaboratlve act1v1t1es answer the needs of ASEAN

?1ndlv16ual member countrles K The past ten years have

o
L

,reconflrmed the exemplary Splrlt of co-operation among
ASEAN countries on env1ronment During this period
:actlon plans have been ﬁormulated for several priority
areas. The first phase of this co-operative
enV1ronment programme has been successfully implemented
Wthh set the stage for'a more anten51f1ed sub-regional
co—operatlon in the environnenéal field. ‘The ASEAN is
now in the process of 1mplemeht1ng its second phase of
the Env1ronment Programme, ASEP 11, which is designed
to be actlon—orlented w1th emphasis on solving
immediate needs of the reglon.‘ The ultimate objective
of ASEP IT ls to strengthen reglonal collaboration in
env1ronmenta1 management almed at regional self-
reliance. This project % "anti-pollution Technologies
for Urban and Rural Areas in ithe ASEAN  Region" - forms
one of the projects under"ASEP 11 which has been
accorded high priority by the ASEAN member countries.
This project should be accoréed special consideration
as it concerns a large segment ‘of the population, i.e.
the rural communltles whlch are often left ocut of the
|development process. ThlS pro;ect also helps to ensure
'the preservation & and enhancement of environmental
conditions 1n ‘rural areas. It is also in accordance

w1th the goal of conservatlon of resources,
[ v
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Background and Justlflcatl n ﬁ\?%
‘;*3‘[

. For many years, the ma}or’env1r0nmenta1 problems in
the ASEAN region stemmed from the relative lack of
development and. lnadequate lnfranstructural facilltles,
in short, poverty itself seeméd polluting. Therefore,
countrles of the reglon have| generally: cons;dered
economic growth and 1ndustr1allsat10n as key develoP-
ment priorities and concern for protection of the
envxronment has ' been regarded as of secondary
importance, -‘Hence, the-‘situatlon in many of the
countries of :Ehe region,‘ hntll recently was that
concern over ehvironmental qUallty becomes minted in
the process of marshalling reSources to meet priority
development goals. Higher agricultural productivity,
maximising incpmes‘ and bodéting living standards,
balanced development betweeh’ }egions and improved
health care are but' a few. of these goals. Development
thus proceeded apace w1th lndustrlallsatlon being the
favoured path for accelerated . socio-economic develop-
ment through increases ‘in: .cutput, income and ijob
opportunities. | This veryjproce;s of rapid development
brought to the fore problems‘of a second order, namely,
damage and disruption torthé{human environment which

L

not only begun to . emerge, but to gain in significance

from year to year.,‘ , 'f;‘
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Desiring to cope with ' the rising environmental
problems, the governmencs pfiithe region instituted
several actions and impleméhted them on a priority
basis.  Environmental prcblems\ that had accumulated
over the years have beén 'deait with and contained
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.through restorative measureél backed by systematic

‘r
|
i
I
t

enforcement of thewvarlous regulatlons while developing
strategies to forestall future problems, Iin this
‘réspect, priority. was glvép. to’ controlling water
-pollufion caused | by the:%diécharge of industrial
effluents and air polluéionﬁcéused by industrial and
motor vehicle exhaust emissions. However the
governments' efforts were: 3 hampered by lack of
eéonomically éouné antlupollutlon technologies and
monitoring technlques and ; experlenced and skilled
staff.’ Therefore in 1985 the'ASEAN Bxperts Group on
the Environment 1dent1f1ed the project on “Anti-
Poilution Techhologles for Utban and Rural Areas”" as a
.prlotlty projéct with emphasxs on training on air
quallty monltorlng, stack sampllng, control of exhaust
emission from - motor veh1c1e3|and noise and vibration
tcontrol and workshop 'on;j air pollution control
technology. This project proposal was submitted for
UNDP funding éndlwas appfovéd in principle. However,
'unfortunately, the 1mplementat10n of this project had
ibeen delayed and in the meantlme several other sources
of funding became avallable whlch helped to implement
'all the activities mentloned above except training on
noise 5and vibration control and workshop on air
‘pollutlon control technology.
| 1
; 1l

| In' the light of the‘abbééidevelopment, the ASEAN
Experts Group on the Environﬁeﬁt at its meeting held in
Bangkok from 24 -26 April, 1987 made an indepth review
of thlS prOJec; and arrived at the follow1ng concensus s

L i A
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(i) Dupllcatlon of: efforts and wastage of
‘ 'résources should be avoided by ensuring that

subject areas %ﬁofl whlch funds had- been
} allotted from dthe: donor agencies such as
the EEC, JICA etc 1should not be included in

this pro;ect RN

(ii)' Emphasis should be shlfted to the development
‘ . of 1ndlgenous technology wherever possible
 and other subject ¢areas with significant .
‘13‘ environmental impact |that had not been
i addréésediso far.: In this regard discussions
| should be held with ASEAN member countries in
| Ildentlfylng the prlorlty areas,
| "\\
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iid) Implémentation of 'the various activities
: undertthe progect should be undertaken by as
manyl,countrles g} ,.90551b1e with adequate
institutional exbertise so that the project
could be completed withln reasonable time
and, ' - in: addltion,1 thelr institutional
" % capabllltles : ,énhaﬁqed and experience

| broadened !€ |

Hence on the ba91s . of dlscus31ons held by the
Consultant w1th the ASEAN countrles during his missions
from 24—29 May and 9 30 June, the following activities
have been 1dent1f1ed and agreed as priority areas for

this prOJect- ! Lo




{1

Project implementatlon meeming of participants from

- ASEAN countries thatLhaeeLagreed to implement the

Act1v1t1es under the’ Pfogect for briefing on the
1mpﬂementat10n procedure ahd other details in order
tol ensure successful completlon of. the Act1v1ties

: within’ the tlme*frame stlpulated

(2)

(3)

Deﬁelopment of indigeaods technology for the
handllng, treatment and dlsposal of waste from the
follow1ng ‘industries which. wherever possible should
1nclude reuse, by-producq ‘development and waste

utillsatlon- | L ﬂ§|r
.o M-,\:.
{a) Coconut water from de51cated coconut 1ndustry
and copra productlont‘

i

(b) Fish Proce551ng wastes

: |
(c) Dlstlllery waste o
|

(d) Plggery waste . . {

(e) Water hyamnth,~~ harvest1ng, utilisation and
disposal RN
() Waste from starch productlon from tapioca
{9) Saw dust and wood chlps from timber and wood
product 1ndustry L
‘ i' o
A
] v
] 5‘1}

Noise pollution-'and‘ vibration measurement and
control technology which'would essentially involve
the aspect of exposure and training of officers
from ASEAN member countrles ln countries which have
developed suitable and adaptable technology.

l“




(4) Catalogulngw and documenqlng of air and water

! pollutlon eontrol teohnologles in use in ASEAN

. ! countries startlng w1th Slngapore under this

;‘prOJGCt for purposes of informatlon exchange as

Z well as looklng 1nto possible modification and

Iadaptatlon in the future in' order to make them more

economically v1able in the '‘context of the ASEAN
‘member countries situeﬁiou.

(S)ZAiri qualityll monltorlng - Innovation and

: ;modiflcatlon of air quallty- monitering equipment
~and: technlques sultable ‘to  ASEAN countries
' gituation including the fabrlcatlon and calibration
of 502 analyser and TSP' sampler and the development
- of approprlate designs for CO, NOx and HC gas
: analysers ae well as the development of the frame-
,work for a reglonal training centre for air quality
monltorlng,, 1pclu51ve, of “tralnlng scheme and
' materials.'! ;E

‘ in the ASEAN spirit of consensus, the responsibility
fox coordlnatlng and 1mplement1ng these activities has
been shared out ,on an ‘equlteble basis among the
countries, also taking  iuto " account the country
situations and the rapld development in the various

flelds 1n the countrles.
The justification for the selection of the above
activities are based on the following factors:

v i
Pyt
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(1) The common pursuit of ‘indus‘tri.alisation is a shared
concern of ASEAN c0untr1es. In the region, the
case for 1ndustr1a115at10n ig best appreciated when
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Juxtaposed w1th the need for corresponding growth
= 'between the young economles and the increasing
populatlon of ASEAN countrles, currently home for
some 250 m11110n people, ;xhe:flfth }argest country
1n the world, IndoneSLa,Eiis found 'in the region
whlle two otherimembericountries, namely, Thailand
and Philippines, rank among the top ép most
populous Cantries in the wOrld.
f ‘ii|
(2) Small scale .industries 1ndigenous to the region are
also noted for thelr pollutlng effects. The
reglons lucratlve flSh proee551ng and fish meal
industry pOSeS serlous‘env1ronmental threats. The
Philippines, Thailand, :Indohesia and Malaysia are
among the top 13 flshlng natlons in the world and
theixr promotion and management of fish processing
‘and , £ish meal plants ?rq)bopnd to influence both
-the economy and the environment of the ASEAN
region, ST

' i . S .
(3) Philippines !is among tpe top exporters of the four

‘major coconut productsl—[copta, coconut oil, copra
:meai/cake and desiccatedl'qoconut. Wastewater
;generated by coconut procéssing'activities is over
10 million cubic meters per year with Biochemical
Oxygen Demand (BOD) ranging from 4000-6000 ppm. In
Malaysia cbconut—baSed 'pfoduct industries is
undergoing rapid develoPment The major products
are coconut cream powder and de331cated coconut.
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(4) Pfollferatlon of water hyac1nth in the lakes and

(5)

rlverS*of Thalland 'Phlllpplnes and Indonesia has
caused major‘ env1ronmental problems in these
countries,’ The weed grows on massive floating
clumps whlch in the dry season cover as much as 5%
of  the total area.ﬁ Problems due to .excessive
hyacinth growth are: | ‘

(i) 1interference w1th“wcapt1ve fisheries and

|
navigation } b
1
I

(ii) damage | to leh pens ‘especially during
typhoons when floatlng clumps press against

the pens

1
H
it

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

No satisfactory method has so far been developed
for its harvesting and disbosal or utilisation.

P
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Piggery waste, spec1a11y from small farms, is a
major proialem in Thalland Malaysia and the
Philippines. while technology has been developed
for dealing w1th wastes’ from big farms with over
10, 000 heads, economlcally v:Lable technology is yet
to 'be developed for small farms with less than 500

heads Wthh are equally SLgnlflcant in terms of

- pollution in .v1ew of the large number of such

farms,  In all these countrles, 80% of the 'pig

. .farms are small and form backyard industry causing

" .considerable enylronmental;problems. In Malaysia
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the standing plg populatlon 15 expected to increase
from 1.8 mllllon in . 1986 to 2.09 million in 1990.

‘i'The BOD load dlscharged from the pig waste industry

(6)

cufrently in Malay51a hds ‘a population equivalent
of 6.75 mllllon peoplé Iin Philippines the
standlng plg populatlon llS in the region of 7.3
million. ‘

Timber 1ndustry is another source of major air
pollutlon in all the ASEAN countries and requires
1mmed1ate attention, ThlS industry is at the same
tlme of great economlc‘ 51gn1f1cance to these
countries. Malaysia :has approximately 600
sawﬁills, 35 veneer factdrles and 900 wood-based
lndustrles ‘operatlng both "in urban and rural

, areas. About 1 mllllon metrlc ton of gaw dust, 1.4

million cu. meters of wood—based and 0.8 million

| cu.‘meters‘of bark were ptoduced as waste in 1986.

This wasteI has been essentlally' used as fuel in
b011ers and' furnaces causlng problems of dark smoke

“; and dust em1531ons. Although considerable research

Cis underway for proper utlllsatlon of this waste

without causing env1ronmental problems such as
convexrsion to charcoal énd activated carbon,
brlquettlng of saw dust for: energy, gasification of
charcoal and wood for,. Fural electrlclty supply, and
deve10pment of gmllutlon ‘free incinerators, there

_is 'no antluﬂéilutlon' technology available for

.- immediate. 1mp&eﬁentat10n to overcome the serious

|

. . pollution problems faced by the ASEAN countries

from the timber 1ndustry._ﬂin.the Philippines about
1.5 million cu. meters 'of waste are produced

‘annually from the timber industry.

|
i
i
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Slmllarly d:l.sts.llery waste and the residue from
starch productlon from taploca cause serious water

pollutlon problems due to thelr high B,0.D.

\ ~

)
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It is a widely-held belief . that expenditure in
pollution control is ' non-productive, that it
consta.tutes an investment tvlthout return and it is
at best tying up capltal for no good reason. The
enterprlse whether prlvate or public tends to

o regard pollutlon control as a major financial

burden to . be ' avmded as i long as possible.
Particularly ' in the ASEAN reg:.on limited capital,
lack  of technlcally quallfled personnel and space

g 11m1tat10n hamper the adoptlon of anti-pollution

measures by . these 1ndustr1es. Further, these

B J.ndustrs.es cannot afford the 'wasteful approach of

treatment and dlsposal"of' ‘thelr wastes, instead
should convert them J,nto Seful by-products to

j offset the financial burden of waste disposal, In

(9)

short, 1nd1genous technology,,almz.ng at minimising

'wastes produced utlllsatlon of wastes, material

recovery and recycling ‘) by-product production and
i

' reuse of effluent, should be developed

I ! j A |

' % |;‘ :I; R

There is a lack of 1nformat10n on anti-pollution
technologa.es for the control of air and water

pollutlon that are be:.ng effectlvely used in the

ASEAN countries. j Catalogulng and documentation of
: such technologles will prové' beneficial to ASEAN
‘member countrles as weli as pave the way towards

regearch into possible modlfjlcatlon and adaptation
in order to make them more economically viable.
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Most ASEAN member couﬁtrles find air quelity
monltorlng consmderably expen51ve with the result
that the; countrles ‘havek been somewbat lax in
carrylng out this act1v1ty ! mhis has caused a lack
of air quallty data ' 1n‘:thls region, Therefore
1nnovat10n and modlflpatlon 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

1s1an urgent need of the’reglon. Fabrication of

©air quallty monitoring equlpment locally and the

o establlshment of a tralnihg .centre for air quality

monltorlng in the future are ‘expected to reduce the

. cost of air quality. mbnltorlng, overcome. the
" problem of " having to purchase spare parts £from
f'overseas and ' help av016 iinterruptions of the

activity due to breakdqwnfof?equipment.
! : . ' :

Noise pollution has begunitb emerge as a serious

?, problem in most- Cltles of the ASEAN countries, The

; main sources of noise pollutlon are motor vehicles,

o 1ndustr1es, constructlon act1v1t1es, aircraft and

community. Although some efforts have been made to

obtain baseline data, : develop standards and

formulate regulatlons, there is a general lack of

- expertise, experlence and know~how with regard to

meaéurement! of - n01se 1evels' and control
technology.w Very few seminars have been organised
in thlS subject area so far|1n the ASEAN region,
Therefore holdlng of l ‘workshop covering all

. aspects of noise pOlluthh control with partlclpa—

‘tlon of relevant offlcers from ASEAN countries is

most urgent and tlmely

|
by
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(12) A total of 8 activ1t1es are to be implemented by

\
-varlous 1nst1tutes in thea ASEAN countries. The

National Focal Pomts for Env1ronmental Management
:in  the ASEAN countries allce responsible for co-
ordlnétlng theiActlntles.,!g It is therefore

‘1mportant that an lmplementation meet:mg be held
with at 1east two participants from each of the

ASEAN countrles,' that have agreed to implement the
A0t1v1t1es under . the Pr03ect, being invited to
,attend the meetlng together w:.th a UNEP Representa-
‘tive. i The purpose of the méétlng is to brief the
‘1mplement1ng Agenc1es and the Natlonal Focal Points
‘on their role, J_mplementatlon procedure and other
details in order tog ensure the successful
‘completion of ;the Activitlieé'hithin the stipulated
 time. DU NI

More detalled background/justlflcatlon are contained

under the respectlve proposed act1v1t1es in Annexes 2
to 9.

Qutputs | RS

The major outputs from the activities of the
project are as follows: - S

b L
:

A
SR
S
(a) Dissemlnatlon of informatlonwon appropriate anti-

pollutlon technologles that have been developed and
are readily available for direct application in

i
|
|




(b)

| TR o
ASEAN member countrles as yell as on those that are
belng developed This ’w111 help ASEAN “ member

countrles avoid - unnecessary repetitive work and

, wastage of manpower and flnan01al resources.,

v
Vol
P

Pl

. ' X ‘ \
Enhance the : w1111ngness and cooperation of the

1 !
I

industries in the 1mplementat10n of antl—pollutlon

measures as well as expedite=the implementation.

{c)

(a)

" ' :‘ ;“:1
B n
At least ' 5 new self—supportlng anti-pollution

technologles w1th usefui by~products will have been

'developed at . the completlon df the project.

i l‘i!.
H s H
r l

. I
i\

Avallaballty of economléally v1ab1e technology will
greatly fa0111tate the enﬁofcement of the environ~

' mental leglslaelons " hand [the compliance by

(e}

1] |
" . ‘ ‘ A
industries. ‘ o
[
I

I
Development of capabllltlee fOr the fabrication and
maintenance of a1r quallty imonitoring equipment
with techniques sultable to the local situation
will greatly fac111tate unhampered air quality
monitoring activity and coilectlon of meanlngful
data at much reduced cost.;lThe development of a
framework for a‘;eglonal tralnlng centre will help
solicit funds from donor countries for the
establishment of theL centre with a view to

producxng a nucleus oﬁ trélned personnel in all

:fASEAN countries thereby aéhle&lng self-reliance in

air quality monitoring,
i



i

1 ‘I|||

(fl): About 12 officers from the"ASEAN countries will be

i trained in n01se measurement and exposed to all,

aspects of‘, n01se pollhtion control  through

partlclpatlng in the proposed workshop., This will

pave the way for upgradlng capabllltles in’ noise
pollutlon control in each o? Fhe ASEAN countries,
| IS 4 i
; . L \] H .

(g) Production of manuals on“antl-pollutlon techno-
logles, air quallty monltorlng techniques and
1equ1pment malntenance w111 con31derab1y expedite
the 1mplementat10n of ant1 bollutlon measures and
help ‘decision-making with megard to establishment
of new industries, Thege-manugls will enable ASEAN

5 member countrles to benefit’ from each other's
achlevement 1n anti- pOlluthh Lechnologles.
“,

(h) The act1v1t1es under the pro;ect will be undertaken
by Research Instltutes and UnlverSLtzes of ASEAN
member countries which wlll help enhance 1nst1tu—

| tlonal capabllltles and | expertlse in the region as

 well | ‘as broaden their experience, thus achieving
self~reliance in antlupollutlon technology suitable
to the local sltuatlon.i

Sepec1flc outputs are shown*ln the matrix (Annex 1)

. s '
! | ",‘ .
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The major activity components of the projects are

contained 'in Annexes’ 2 to‘iQ.:”l:The 'summary of the

{a)

(b)

{c)

Activity

Coordinating
Country

Lead Agency
|

Time Fkame

Activity

i

|
'Coordinating
Country

Léad Agency

Time Frame

‘Activity

Coordinating -
Country

Lead Agency3

Time Frame

" Activitiesi are as follows:

e

L2

N P
i
i 1o
‘ IR
H.
e

|i II‘
Implementation Meeting
|
Indonesia
R

Miﬁisﬁr&fof State for
Population and Environment
C

L ‘f I
3 days!in December 1987
L

I
i

Study of ' the Air and Water
Pollution Control Technology
in Si?gapore

Sing&pﬂre
ot
[ “i1;|

Minigtry of Environment

2 years -
Januadry 1988 - December 1989
R
Coh
Training' Course in Noise
pollution and Its Control in
the ASEAN

Singapore
Minigéky of Environment
R
4 months -
January = April 1988
H jor ;
| S

L

wn



(d) 'Activity

(e):

(£)

Lead Agency

for
CEo

'
3
[

Coordinating

- Country

Lead Agency

"Pime Prame

Adtivity

Coordinating

- Country
' Lead Agency

Time Frame

Activity
. |
|

,Coordinating

Country

Time Frame

21

(1]

"

: Thailand j

(i) Treatment and Utilisation
of. Industrial Wastes

(iﬁi ﬂeﬁelopment of Ambient

'A-Air Quality Monitoring
TN
Eﬁilippines

Industrial Technology
pevelopment Institute,
Pwilippines

2 years -

January 1988 - December 1989

\ll
I
o sl" :
| ;

Develépment of an Anti-
Pollutlon Wood-Waste Burner
SYstem

r
I

Malay31a
o

Department of Environment
o

1 'year -
January - December 1988

{i) Integrated Approach to
' Pidgery Waste Pollution
. Control with emphasis on
: Biogas Production

|;|

(ii) pollution Control Manage-
i ment for Tapioca Starch

‘ wastewater

Nationdl Environment Board in
cooperatiun with the Institute

of | Scientific and Technological
Re§earch

2 years}r
January 1988 ~ December 1989
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(i) ! Water Hyac1nth Harvesting
ﬂand Management

.

(9) Activity

(ii) | Use 'of Water Hyacinth as
‘Fertlllzer and Fuel

Coordinating Thailand

Country

..

Nationa%’Environment Board

. |
i R

Lead Agency

o Time Fréme Co e 18 montﬁsr—
: P : ‘ Jam:zarygilwsa - June 1989

1 LI I
[ S I
I

' (h) Acti\rlty a A Woi‘ksﬁ:()p/'l‘echnical Meeting of Experts
Coordinating Country : To be determined in the Implementation Meeting
Lead Agency ' : To be determined in the Implementation Meeting

| Time Frame ‘ .t 'To be determined in the Implementation Meeting

'Inputs, = | BRI ‘

1 H PP T
: o ' . oy

)
. ! ol
4 j ; oo, T
e !

f

\

)

(i) Government Inputs
1 ] i ]

i
i

The Government of Indone51a w111 host the Implemen~

| tation Meeting. . 3{]

‘ R

. ‘ ‘ ‘ Py ‘
|

De31gnated natlonal agen01es ‘'of ASEAN countries will
assume respon51b111ty for Wthé coordination and
implementation of thel Acnivities allotted,
Laboratory fa0111t1es, { inetrUments, glassware;
3 equipment, . secretarlal" serv1ces, vehicles,
Utllltles, support personnel and meetlng facilities
will £orm government 1nputs.‘ﬁ Staff from relevant

and respon51ble natlonal agen01es will be provided

by -the governments for tralnlng and expert meetings,
' BN RN

3

Further details‘are'given%inlhnnex 2 to 9.



(il)fUNDP Inputé

o A
P b, !' .

‘UNDP  will ; provide a @ sum

(a)

by

{c)
- (d)

(e)

(£)

[

Preparatory A831stance

u'
X |

Implementatlon Meetlng

"il :
Consultant for prepara—‘i
tory work, organisation
of meeting and submigsion
of report -.7 days.

. Travelling expenses
for 8 participants
- R
?Daily subsistence | | i
allowance for .
. participants for ' | .1
;3 days SR
L

Meeting expenses - | !,

study of the Air and Water

of US$460,000 for
'preparatory | assistance and for: carrying out the
‘Act1v1t1es mentioned in (F) above by the respective
', ASEAN COuntrles as follows. ‘

$2,100

$4,000

$2,000

$ 400

$£8,500

pollution Control Technology

1n S1ngapore

b , !
Vi o

Training Course 1n'NoiSé
Pollution and Its Control
in the ASEAN . . ;

{i) Treatment and Utlllsatlon

of Industrlal Wastesx

(11) Development of Amblent Air

Quality Monltorlngl

)
)
)
)
)

Development of Ant1~Pollutlon

Wood-Waste Burner System
! \

- USS 20,000

o $ 48,500

- 5 58,000

- $150,000

- $ 65,000



H.

'(g) (1) Integrated Approaéh to
; Piggery Waste pPollution
Control with empha51SIon

Biogas Productlon

P | _[‘.;

(ii) Pollution Control Manage-~
ment for Taploca Starch
Wastewater Pl

$ 50,000

St amt Msel Sl St il Nt St
i

i
-1
R T
i

; (h) (1) Water Hyacinth Harvesting
f ' ‘ and Management 511 ‘ :
| | $ 50,000
! : (ii) Use of water Hya01nth as
; Fertlllser and Fuel |

ot St St Vit Vgt
-
I

‘ (i) Workshop/Technical Meetingiof Experts - $ 10,000
? Detalls of budget allocatlon for the Activities are

shown in Annexes 2 to 9u

(iii) UMEP Input

UNEP w111 provide the technlcal advisory services
and relevant 1nformat10n materlal as needed as well
as attend the prOJect Technlcal Meetings at their
own expense. = . f"i

Preparation of Work Plan o
o ! Ao
Preliminary Work. Plan glv1ng an idea of the target
dates for outputs and the tﬁme requlred for completion
is given in Annexes 2!F0 9.1k 1L
| S R
1“3: N
s 'f,.l;* ‘,l
A more detailed work qun fOr the implementation of
the prOJect will be 301ntly prepared by the executing
agency and the coordlnatlng ASEAN ‘country at the start

of the project and brought ferwagd periodically.



I

| o o

Preparation of the Framework for Effective

Part1c1pat10n of National and‘Internatlonal

Staff 1n the, Pro;ect :‘5"W. |

'are 1ndlcated in the Work Plana3

P j ‘ C :iw\;ll.

The ‘act1v1t1es to be; undertaken to achieve  the
1mmed1ate objectlves of the pro;ect w111 be carried out
jointly or singly by the member countries of ASEAN under
the auspices of the ASEAN Secretariat and w1th the
financial support of UNDP. : The respective roles of each

country ‘and the: natlonal staﬁf to carry out activities

L
R
I

Lo,
i ‘

' ;
.
. | "
Development and Support Communication
| S
_Not applicable. . P

Institutional Framework

| ;

1A networklng system 1slproposed whereby each country

is expected to nominate a lead lnstltute to undertake a
partlcular activity with 1nst1tdtes from other countries
as partlclpat;ng 1nst1tutes p? prov1de data and other
inputs, . Details of the 1éaq;:institutes are given in
Annexes 2 to 9. : Lo -
| ‘ b
The: coordlnatlon reqdlred Eetween the executing

. , o
' [ ’
: . : ‘

agencY and the natlonal agenc1es W111 be ensured through
a system of de51gnated natlohal coordinators in each
ASEAN country responsible for the implementation of the
partlcular actlvlty components assigned to the ASEAN

member countries,



B
“The Unlted Natlons Enviiqnment Programme (UNEP)
through its assoc1at10n with the ASEAN Experts Group on
Environment since its inceptlon has been assisting the
ASEAN memberx countrles in anironmental management, 1In
thlS respect the catalyticgand coordlnatlng role of UNEP
and its. continued commltmént}to giving 1eadersh1p and
sense of direction to env1fdnmental initiatives 1is
commendable, UNEP will therefore provide the technical
asdvisory servlces and 1n£ormat10n materials for this
Project, | ‘

¢
l ;
i
I

b i
corhe

‘ }l
N

\

UNDP Jakarta will be “‘the Principal Project
Representative (PPR). S

[ } t
N ! | ; EE:':
Prlor Obllgatlon and Prerequxs;tes

by

Not applicable, Y

Future UNDP Assistance S IR
‘ . !r‘;l
Based on the results of | Ehls Project, additional

UNDP a551stance may be requ;red for the following

Purposes- . SRS :!;‘
¥ BN
Li)iEstablishment of Air .Qpaléﬁy Monitoring Training

i Centre : ‘ R
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oo
A
1 .
I H:I

(11) Scalemup and transfer to ‘£he private sector for
' commercialisation 'of technologles developed and the
fabrlcatlon, ﬁestlng and opqratlon of analysers for
co, NOX and HC gases on th& ba51s of designs that
have been developed under theIPrOJect

| \ |
'
| r | "

. ' h

[
ooy
Y

(111) Exten51on of the Act1v1ty "Study of the Air and

Water Pollution Control Technology to other ASEAN
Icountries" ; i q:i.

.(1V) Addltional workshOps on n01se pollution control
. management as a follow~up of the training course.

‘
E o
. ‘

|\
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[
‘ o
v o e
PART III -~ SCHEDULE OF MONIZE ORING, EVALUATION
. AND REPORTS '
. : .! ! f

|
r
|

BRI

I

The project: w1ll be subjepﬁ'to periodic review in
accordance with the policies and procedures established
by UNDP for ~ monitoring. Progect and programme
implementation. , . T

| s
The project will be:subject to evaluation, in
accordance w1th the pollcles and procedures established
for this purpose by UNDP. The organisation, terms of
reference and. tlmlng of the eValuatlon will be decided

by consultation. between the goVernments, UNDP and the

‘ i-‘t41
Executing Agency. | NI

b
! 1

. Periodic progress repdrts'will be produced by the
1mplement1ng agenc1es in accordance with UNDP policies
and procedure. | A terminal report will be produced by
the lmplementlng agencies for'each Activity upon its

completion and submitted lto . UNDP Jakarta for
distribution. | IR
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. PART IV - BUDGET |

. The Project budget cove;.-ring UNDP contribution amounting
| to US$430,000 elx:clud‘ing prepérétbry assistance of
520 ,'600 lS givenj ini Annexi 10 + Budgets for the
individual Activities‘are con"t‘_lai“rielzldfin Annexes 2 to 9.

1
| . 1 !
[ . o t 1
. Lo .
| [ N
' H I
1
L]
1
\
L
. i
i
1
,
1
i .
. i
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O \



ANEX 1
BASIC PROJECT FLEMENTS FRAMEWORK
Imegdiate Objectives
Project Elements Success Criteria Verifiers . External Factors
(a) To ensure duplication - This objective will be {1} with regard to this (1) Chanoge of policy
of efforts and wastage considered successfully report from the national brought about by
of funds are avoided carried out if: focal point in each of the change of government
in alleviating common ASEAN countries and the resulting in change
- —environmental problems. (1) ASEAN membey -countries - - report of the meetihgs =~ in national =
S ot om0 - havefull knowledge on - _—. © of the ASFAN Experts------ - - -priorities: -~ v
TSI LT e - - T each othé¥g Tenvirommental - — - Group on Environment — o T T
R : activities; . . . .-~ - - would be the verifier. = (2) Change of national _
T T T oo e s m s mm e o : counterparts due to
(2) appropriate means have (2} Could be verified by transfer, promotion,
been deviced and the existence of news— retirement, resigna-
utilised for information = letters, manuals, . __ tion ete..
- . “exchange in a regular - manual reports and , .
) basis; o proceedings of seminars (3) General socio-
B e - e -~ - - _ and dialogue sessions - economic conditions.
- LT {3) appropriate conditions and statistics on : :
- : have been stipulated visits of technical
) for the allocation of staff.
funds for any study .or .
T T e T ) research at the national (3) Could bhe verified by the
’ level. type of machinery for
o ’ S . approval of funds, the )
eI L T . contents of the applica- S

tion form and national
budget proposals.




BDREX 1

Project Elements

success (riteria

verifiers

External Factors

(b)

To minimise the
financial burden of
the industry in the
implementation of
anti~-pollution
measures.

This cbijective will be
considered successfully
carried out if;

(1) Industry is provided
with the know-how of
_utilising the waste _

. usefully and allied .. _ ..

- industries-aré -developed -

successfully to produce
. marketable by-products,

(2) Industry is motivated

- and -compelled to adopt - -

resource conservation

(2}

. _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

Could be verified by

the existence of manuals
and availabality of-
products both in the _---

- local and international —
~ markets and reports of

Enforcement 'Authorities.i'

Could be verified from
reports on progress in
implementation of anti-
pollution technologies

by industry and national

~ environmental quality

(3)

have been formulated and .

enforced,”

reports.

Could be verified from the
National Enforcement

Authorities.

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

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

—- --alternatives or-- —-

-7 substitutes could =
affect the demand

~ for by-products. -1-
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ANNEX 1

Project Elements

Success Criteria

Verifiers

External Factors

()

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

(3)

This objective will be
considered successfully
carried out if:

{1) Enforcement Authorities
are equipped with
 economically viable
. J:echnology 1o meet the.

- - standards-stipulated.

_in the Regulatlons. '

{2) Industrial development
is not hampered by
having to -comply with
stringent legislations

without the appropriate

technological means.,

Enforcement staff have
acquired full- knowledge
of the anti-pollution
technologies,

Wwith regard to (1) the
nuber of cases of non
campliance by industry._ -

e would be the ver:l.fler—-—-——___--

(2} Could be verified by
the number of mdustrles
‘that have received

~ -approval.

{3) Could be verified through
- reports from supervisors
of enforcement staff.

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




ANNEX 1

Project Elements Success Criteria. Verifiers External Factors
(8} To develop monitoring This objective will be (1) The same external
technigues suitable to considered successfully factors as for
the local situation and carried out if: . objective (a) will
upgrade capabilities . apply.
within the region with (1) simplified, cost effective With regard to (1) ’
regard to fabrication technigques have been enhanced air quality (2) Receptivity to change
and maintenance of air developed for air quallty _ monitoring activity ... /innovation. . .
| quality monitoring . . monitoring in the reglon ] with availability of_ e T
- }— - - equipment -including- theﬂ, LT T Tt LllT ._‘i~mr—suff1c1ent -and meaningful- . . L T T
T development of the — -~ T T LTI o air quality data would be ) T
__framework for a regional - - - . T o T 7.0 . - be- the verifier. : {3) BEquipment availabi-
training centre for air lity, supply and
guality monitoring. (2) sufficient locally (2) Could be verified by - maintenance.
) fabricated air quality the extent to which
- e o o monitoring equipment are - - locally fabricated eguip- ~ ~° ~ 0 T
o - - made available at - ment have been put to use )
reasonable cost in the - _in each of the ASEAN  _ _{4) Cost-effectiveness
I S - shortest possible time. - - countries.” . " due to quantity of
o : S ' ’ equipment needed for
. the region,
(3) Appropriate plans have (3) Evaluation by a technical
_ been prepared for the . experts group will-be the : SRR
training centre with verifier,

details of facilities
- : required, training scheme
. . - - and training materials.. -




ANNEX 1

Project Elements

Success Criteria

Verifiers

External Factors

To upgrade capabalities
within the region in
the field of noise
pollution control and
management.

(e}

This chiective will be
considered successfully
carried out if:

{1} A1l ASEAN member countries
carry out nolse measurement

.and noise pollution survey, .
. _formulate -and.enforce .. — .-
o ,,,ap@-fgp:;a;g ‘regulations. -

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

(3) viorkshops and seminars

- - are held regularly to
exchange experience and
know-how and upgrade
knowledge and expertise.

- yeports of Enforcement .-

(1) Could be verified by
reference to the

- -ment programmes -an
 Authorities in ASEAN ... __
- mefmber countries; v T TS

{2) The verifiers will be:

knowledge in this fleld
- {ii) Report of the traini:
workshop.

(3) Could be verified by
‘reference to the training
programme of the Enforcement
Authority of each country.

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

environmental manage--- - oo oo
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Success Criteria Verifiers _ External Factors

{(3)

Project Elements
(f) To make available Thig obiective will be The same external
manuals on anti- considered successfully factors as for
pollution technc- carried out if: objective (a) will
logies, air quality - . ’ apply.
monitoring technigues (1) Practical manuals have With regard to (1) the
and equipment heen prepared and verifiers will be:
maintenance and extensively utilised by (i} the demand for the manuals.
- - oOrganise training . the ASEAN.member .. -.--- - -- (11} establishment of air quallty
1 -~ _workshops on the use 4oountr1es.4;1 -~ - . - o= “meonitoring metwork dinoall -~ TooT T
——of themanuals, -~ = - - T T TTII I T CoUILT _.'_T_"_—_'_"the ASEAN countries. - et ST
o {2) Industrles have found it (13.1) frequency of equlpnent breakdown.
T T e o e - beneficial -in implementing =~ )
B their anti-pollution (2) Will be verified by the progress
technologies, . in implementation of anti-pollution

_techmologies,
Enforcement staff have’ . L

" acguired sufficient knowledge

. to enforce the legislations (3) Will be verified by the-reduction -

(4)

(5)

successfully. _in number of prosecutions for
failure to meet standards stipulated
Research Institutions in in the legislations.

ASEAN countries have

-enhanced their expertise™ ~ '(4) Will be verified by the degree of

and capabilities, self-reliance achieved.
Air quality monitoring  (5) Will be verified through reports
activity have progressed of enforcement agencies.

smoothly at reasonable cost
and it has been possible to .- .. .- . o

“Obtain useful and meaningful

data in all ASEAN countries,
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_Outputs

ARNEX 1

- Project Elements

Success Criteria

Verifiers

External Factors

In relation to
objective (a)

(1) Information material

on anti-pollution - -
technologies available
for direct application
in ASEAN countrieg as

(2) -Network of Research
~ Institutes capable of
undertaking technology
development in the
ASEAN region. -

: 7(3) Cadre of trained and__

experienced personnel
in each ASEAN country.

. well as on research . ..
- -efforts-in progress - -
o rinttherregion. - -

{1} Waste of funds and
human resources due
to repetitive work
has been avoided.

" {2) At least one Research

Institute in ‘each ASEAN
country have upgraded its
capabilities and
broadened 'its scope.

{3) Severazl researchers in
each ASEAN country
have widened their
knowledge and skills,

(1) Report of the ASERN
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
Inmediate Objectives.




Outputs

X 1

Project Elements

Success {riteria

Verifiers

Bternal Factors

(1)

(2)

In relation to
objective (b)

-

At least 5 rew self-
supporting anti-
pollution technologies
with useful by-products

~_available for impelemen~ .

~tation-by-industries:”

Several marketable
by-products.

{1)

(2)

- implementation of =~ 7
‘:antl—pollutlon o
- 'tec:hnologles. T

Willingness and co-
operation of the
inBustry in the

Resource conservabtion
and zerc effluent

" discharge have been

achieved and cost of
anti~poliution—
measures offset.

(n

(2)

' technologies and the B
- rate_of- canplamce with :

Increase in the number
of factories that have
installed anti-pollution

the legislations will be‘
the:- verlflers.__ ’ .

Improvement in environ-

- mental quality and -

reduction in financial
burden will be the
verifiers, =~

As in the
Immediate Objectives.




Outputs

ANNEX 1

Project Elements

Success Criteria Verifiers External Factors

(1)

2 (2)

. legislations..

" In relation to
objective (¢)

Cadre of enforcement
officers eguipped with
economically viable
anti—pollution
~_technology in each

._--___u “ASEAN country e

Smoother enforcement
of environmental

(1) More efficient
performance of
enforcement activity.

s in the Immediate
Objectives.

(1) Rate of compliance
and the number of
prosecutions will

be the verifiers.

(2} Progress in implementa-
tion of anti-pollution
technology will be the - -- - -- -
verifiers. o

{2) Factories have no
means of substantiating
non—compliance,




Cutputs

AMEX 1

Projeét Elaments

Success Criteria Verifiers

External Factors

In relation to
objective (d)

(1) Locally fabricated

air poliution
monitoring equipment
__and maintenance manual
___ for 50y analyser and..
- «——-;—TSP*sampler. 7;' =

.. 1(2) . Appropriate designs
for 00O, NOx and HC

gases, training centre
plan training scheme

-and matenals.

Marual of air quality
monitoring techniques
suitable to the local
situation.

(1) Enhanced air quality

monitoring activity in
all ASEAN countries at :
reduced oost has been e

- :_;achz.eved e

on Envztromﬁent

(2) 'Plans'—raiﬁd‘ designs have -
been used to establish
the training centre
and fabricate monitoring

equipment.’ _ _ - .

{3) A manual containing air
guality monitoring techniques
have been prepared, field-
tested and adopted by ASEAN
countries.

(1) Verifier will be the
report of the ASEAN
Experts Group Meetlng

2y Verifier will Be the™ "~ =~ -~ 7~
report of the ASEAN
Experts Group Meeting
on Environment.

As in the Immediate
Objectives.’

(3) The verlfler w3.11 be the -
report of the ASEAN Experts
Group Meeting on Environment.




_Outputs

ANEX 1

Project Elements

Success Criteria

Verifiers External Factors

In relation to
objective (e)

{1) Cadre of trained
officers in noise
pollution measurement

~ in each ASEAN country.’

(2) "National agencies .. _. -
with expertise necessary
for training more
persomnel in noise
pollution control and

management.

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

{2)_The national agency

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 neeﬂed;'ﬁ

for trainees from other
ASFAN countries.

(1) Report of the Training

(2) Evaluation by an external -

As in the Immediate
Workshop will be the Objectives,

verifier,

expert or report of the

ASEAN Experts Group Meeting

on Envirorment will be the
“verifiers, = 7




ANNEX 1

Outats

Project Elements Success Criteria Verifiers External Factors

In relation to
objective (f)

(1) Manuals on anti- (1) Manuals have been (1) Evaluation by a As in the Immediate
pollution technologies, formulated and printed technical meeting Objectives.
air quality monitoring which -contain complete ~ ' of experts from ASEAN ~~ T -
-1 __ techniques and equlpment : information on anti-— - -7 - countries_ w111 be the T T s T
4" T maiftenance - .- : ) pollutlon technologles = yerifier, T - T T s T T T

S . alr quality mnltormg e ) e
o o ”’_technlques and equrpment
maintenance and adopted
by the ASEAN countries.

‘~|
‘.,Ag‘ ’ - I L - Lol - LT - - . _
) (2} Cadre of personnel in (2) At least two to three {(2) Report of the training
- - each ASEMN country fully persons from each ASEEN - -  workshop will be the -
. familieér with the use of country have participated verifier.
the manuals. : in a training workshop

on the use of the manuals.
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1(5)

Inputs
Project Elements Success Criteria Verifiers External Factors
{1} Local project consultants (1) Consultants have {1) Personal history of (1) Government approval

(2)

(3}

(4) -

1(6)

(7}

from ASEAN countries to
provide technical '

expertise. .

Part~time and full-time (2)
technical staff for field
work, testing and develop-

'_ mental work from

mplementmg agenc:l.e'sk. ]

Equipment and materials = (3)
for research activities,
pilot plant etec,

Sﬁitable,participants - (4)
for training workshops
and experts meetmgs.

UNpP Fundlng. o {5)
UNEP Input. ()
Government support 7 (7)

from ASEAN countries, -

substantial experience
and a good sense of
creativity.

Technical staf have
extensive experience of
undertaking similar
assignment and show a good

BEquipment and materials -
are properly chosen and
available on time.

Availability of gqualified
candidates and experts.

mvailability of sufficient
funds which are released
without delay.
Technical advice and
information materials

have been provided for
the project, —

willing cooperation to
extend facilitieg, infor-
mation, data and other
assistance.

U

7sense of - cooperation, - -

for choice of
consultants,

the consultants will
be the verifier,

(2) Reports and publications (2) Timing of project
from the implementing implementation in
. agencies will be the relation to
verlfler - availability of - -

T _personnel -and other -

resources.

-(3) Reports/comments by the T

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
7 from the Governments
will be the verifier.
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ACTIVITY = STﬁDY OF THE AIR‘AND WATER POLLUTION
CONTROL TECHNOLOGY IN SINGAPORE

. ! Ir;\‘
i e %,[i
BACKGROUND AND JUSTIFICATION .
!1
!l

‘\ J r!;‘
The econom1c~development of AéEAN countries has reached
the stage where 1ndustr1a11sat10n is beginning to
assume a 31gn1flcant role in 'their- economies. One
inevitable consequence ‘Iof.‘:lndustrlallsatlon is
industrial pollutlon. If: pollutlon from the industries
is not - properly controlled ‘ah Fan early stage, the
environment and public health would suffer. Pollution
control measures can be very costly and every effort
should be made. to make max1mum use of materials and
expertise avallable locally to achleve maximum control
at minimum cost, Slngapore has been chosen for the
Project because it is one of the first among the ASEAN
countries to '1ndustrlallse 6n a large scale. At
present,. the country has 'a. very diverse range of
1ndustr1es operating w1th1n 1ts industrial estates.
Basic information on these‘llndustries is already
available and collection of additional information fox
the Project is facilitated by the concentration of
factories  within | industrial. estates and the
communlcatlon 1nfrastructure avgllable in the country,
. ! SRR

. bt
. R
This Project is an ASEAN priority project and can be
implemented almost immediately, ' In the ASEAN context,
it is geared to promotlng technlcal co-operation in the
field of! pollution control w1th ‘the ultimate objective
of preserv1ng and 1mprov1ng the environment.

; .i; : }fﬁtl‘i‘
f b .

A

t

This Act1v1ty will enable ASEAN ¢ountr1es to learn from
each, other's experience andl‘to identify the most
cost~effective solutions to 'environmental pollution
problems, It also meets  the  broader obijective of
making maximum use of locally available materials;

. expertise and technology to control pollution from

1ndustr1es at minimum cost ‘fH:!
| EERT
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ACTIVITY OBJECTIVE |
i ! f | o

The Project is designed | to make a start to the
documentatlon of pollution cbntrol technology in the
various ASEAN countrles“startlng with Singapore.
Ultimately, the objective 1s 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 Proiject will: help to foster co~operatlon and under-
standing between  the various pollution control
authorltles in the region in the long run.

‘U]:i
b
This Activ1ty would enable the ASEAN countries starting

with Singapore:

‘; ¢

(i) to inventorise the ‘air and water pollution
~ control technology |d in the various

\ 1ndustrles- I

!!\

(ii) to identify the most cost-effective and
practical methods oE pollutlon control for
1 - each industry; L 3‘
‘ ,%1
;(iii)r to také stock ofgthé:maferials and expertise
L i available 'locally for industrial pollution
' control; | and ' ’

" (iv) to promote'collaboration between governnment
agencies .and research organlsatlons in the
‘ comp1lat10n of - .1nf0rmat10n on pollution

! control tgcpnology avallgble locally,

Gt .
et
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OUTPUT . b
o o o

Inventory of. the types of iindustries in operation,

their pollution problems 'and | the control technology

adopted in - Singapore i?clhd;qg the cost element

wherever possible. IR : '

ACTIVITY COMPONENTS

INPUTS

(i) To conduct a study' whlch will be done by the
National Unlver51ty of Sfﬁgapore and supervised by
the Ministry of the, Env1ronment Singapore, on

exlstlng pollutlon control}technology.
| E‘|‘{‘

[:wl‘l
\

(ii) To prepare a' report ‘détéiling the types ' of

industries operating’ ‘iocally, the processes
involved, the pollutants‘and wastes generated and
the pollution control technology adopted to abate

pollution including . the cost element wherever
possible. L‘ e

(a) Government Inputs b

1 o
' T
|

The Ministry of the Environment will engage a
research drganisation (the National University of
Singapore): to carry; out the study and provide
support in the form of supervision, provision of
technical information, liéison with industries and
all other, assistance necessary to enable . the
organlsatlon to complete the Project. The
Ministry will be the‘local agency in this.Project.
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(b) ! UNDP Inputs | | i;w |
\ .
. ‘ L
3 s
Flnan01a1 support ‘from UNDP.w111 be as follows:
1 SRR
. Personnel (24=man7months) . X Us$36,000
i‘ - Computer (one IBM PC + atcegsories) 2,500 -
! l “ : L Lo '
‘ A g
Transport (Field visits) ' . ' 4,000
Stationery/Consumables N 500
‘ ‘ 1 P
Measurement/hnalysis ;: Hiil 2,500
. . i
Ly
Final Report/Interim Report$v ‘ 3,000
| ‘ i‘
l ' . RN
; ' motal:  US$48,500
i s
“, : i . ‘ \
| WORK' PLAN FE N ;
r ' o v [
. ' ‘ P : .
* As given in Annex 2(a). '; '
 INSTITUTTONAL FRAMEWORK BN
i

" o ' |
- This Act1v1ty will be 1mplemented by the Ministry of
- Environment, Slngapore with consultants provided by the
' National Unlver51ty of Slngapore.‘

XBUDGET . Il
; . i' “ I‘ H.‘

‘The Budget coverlng UNDP contrlet;on is given in Annex
2(b) ‘ | 1 [N



Annex 2(a)

WORK PLAN

COORDINATING COUNTRY : SINGAPCRE

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

1988 1989

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

1. Prepatory Work - - | X ¥ X - - - - - e -
. 2. Field Visits, x X % %X X X %X X X}|®% == x x % % ® X

- : , Collection of - -
— Information, 1 ; o ) ’

. Data processing, _ - L e e o C -
— =+ - | Measurement, - - - : - - - -
T 1 Analysis-of - :
Swrvey Data etc,

3. Compilation of : . x x X
Final Report




"COORDINATING COUNTRY

ACTIVITY

Aannex 2(b)

BUDGET COVERING UNDP CONTRIBUTION
(US DOLLARS)

SINGAPORE = -

STUDY OF THE AIR AND WATER POLLUTION CONTROL TECHNOLOGY IN SINGAPORE

10 PROJECT PERSONNEL  TOTAL 1988 1989
m/m $ n/m $ m/m $
" 7T 1 Wekional professionals . . . 24 36,000 T2 18,000 12 18,00 |-
40  EQUIPMENT TOTAL 1988 1989
$ $ $
- ~ 41" “Expendable Equipment ] 500 350 250
- 42  Non-Expendable Equipment -~ 7 2,500 2,500 - B
| 50 MISCELLANEOUS . . - oo o o AU
51 Reporting Costs 3,000 - 3,000
52  Sundry - 6,500 3,500 © 3,000
Total For Activity 48,500 24,250 24,250
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S A s . ‘
ACTIVITY : TRAINING COURSEiIN NOISE POLLUTION

o ‘ AND ITS CONTROLtIN ASEAN

| : : Hili

. . D ; "

. - . T

BACKGROUND AND QJUSTIFICATIONE i ’
|

l
| |
Apart from the obv1ous aGVantages, economic development
also brings with it certalnl unde51rable conseguences
such as air pollution, water pollution and noise
pollution. While 'air and water pollutlon have been
subject to. control For quxﬂelesome time within the
rapldly developlng ASEAN coyntrles, the - control of
noise pollution has not been glven the same emphasis.
Perhaps it is because noise pollutlon is not perceived,
albeit wrongly,. to be as hazardoue tc health as air and
water pollution, Another reason is the lack of trained
personnel to 'carry out | *an‘ieffectlve noise control
programme. The need for'euchlalprogramme within ASEAN
grows gteater by the day ab the number of n01se~1nduced

deafness cases contlnues to mount.
i .\“‘

r

All the ASEAN countries have :agreed that the training
of personnel in noise pollhtion;measurement and control
should ‘be glven top prlorlty. | The project can be
implemehted 1mmedlately. P =|i-

i T Lol L

S o ; I‘HE! -

This Activity reponds to the.crltlcal need of ASEAN to
train their staff in noise pollutlon control so as to
establish comprehensive ﬁoise control programmes in
their respective countries, It also ties in with the
overalli environmental ‘protectlon of the  ASEAN
countries. B B H

\ii“'
Il
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ACIIVITY OBJECTIVE

|
! {
ol

‘ \

H
i

i

‘ , it ‘
- This Act1v1ty is designed ' té\ prov1de enforcement
officers in ASEAN countries with| the necessary training
to carry dut n01se n@asurement and to control noise

“emission, Expertlse in noise pollution measurement andg,

- control is lacking :among the ASEAN enforcement agencies

and this PrOJect is deSLQned to produce a.corps’ of

Wtralned noise pollutlon control offlcers who could- then
return to their respective countries to set up noise
control programmes and impart their knowledge and skill
to other enforcemnt officers. The ultimate objective

is

to. initiate control of! noise pollution on a

comprehen51ve scale in all ASEAN countries and hence

iprotect the 11v1ng env1ronment ahd the health of the
populace. : : S {Q'I

T
. [T
.

Thls Act1v1ty would enable offlcers of the relevant

authOrltles in the ASEAN: Py

(1)
‘:

(ii)

(iii)

"

to be tralned 'in noise pollhtlon, measurement and
'cqntro; . L:, ‘

SEEE

‘ |

b

i

to have hands-on experience;in the use of various

types "of instruments for the measurement and
analysis of noise; and

‘to meet with and learn from the experiences of

noise experts and counterg@rts in the ASEAN
reglon. ' IS

‘}l‘ﬂ
'I:‘:‘ }
1\‘!1 '
St
L
i

A cadre‘of'ﬁrained personnel in nolse pollution control

management and a reference manual  for use by the .
trainees. ! S .l

i

j
B .
N’ ”fr‘

-

P
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ACTIVITY COMPONENTS | .' in

. To ' organise a trainin

L }’l"{;\

| || course for a group

. comprising 2 tralneeslfr m' each ASEAN country on

i
noigse pollution controlar‘ 'The course will be

conducted by 2, noise! experts from the National
University of Slngapore and\w1ll cover topics such
as 'the nature of sound types of noise sources,

noise surveys, methods of=n01se measurement, noise '
- atténuation and noise . pollutlon control measures.
; Case studies and practlcél sessions (to give .

. students hands—~on experlenééyln the use of various

n01se measurement and . analy31s equipment) will

! also be included in the coutde.

5 o N fﬁ'!
o : ii[f
! ! . p1¥

(iij' To prepare a course manual for the trainees. The
' manual for the . course w111 be very comprehensive
- and will be de51gned o sérve as a reference to
?'j the' trainees in their work as noise pollution
;" control offlcers after | the completion of the
[ course. . . o 'L;' '

3 I :‘f . 'i \[:
| S Ne
| 1
H | '
‘\

P

1

|

!

l

R
[

|

1

i

(a)| Government Inputs J.
5 o s

? Participating céunrles are required to
I nominate 2 candldates for the training

course. The lead agency will be the Ministry
of the Environment, Singapore.
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(b) UNDP inputs | !P‘J
! |i‘t
. 'IIL
Financial support amoi ting to US$58, 000 as
follows: ' i Hi:k
Retufn air fare for 10 ASEAN Us$ 3,500
' traineeg (excludlngL51ngapore
tralnees} at US$350 ~each; |
P IE‘\ [ . '
i L lexng expenses for'10“ASEAN 19,000
M o tralnees (ex¢luding, Singapore '
' tralnees) at US$1OO each for the
3-week course (19 days)
NOLSe Experts | f 12,000
Technical support stafﬁ’ 1,500
Noise measurement equ1pment 15,000
! w\
Laboratory charges/fa0111t1es 3,000
charges/consumables fox 1?struments ‘
.lfl‘
Productlon of course materlals - 2,000
Transport (for f;eld sessions) b 1,000
| S
. o o TN ' ‘
' B
g 1N Us$58,000
g | I
5 , - . . ,‘,l.
. WORK PLAN | o SR
| S Sy
" As given in Annex 3(a)’. |
k . . i Jl“iil
] INSTITUTIONAL FRAMEWORK S
! ! Lo
| |

. This Activity w111 be 1mplemented ‘by the Ministry of
; Environment, Slngapore respon51b1e for all aspects of
' environmental management, w1th two experts provided by
. the National Unlver51ty of Slngap@re.

\ ; J‘s
| |‘t
: i T

BUDGET a ' . 1%1
: L
| 1

The budget. covering UNDP contribution is given in Annex
3(b). ‘

g
i
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Annex 3(a)

WORK PLAN

COORDINATING COUNTRY SINGAPORE

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

o , 1988
ACTIVITIES
o e} Jamary . SE - B D
R SR T ot e
- {1= Prepation of Course|—~— x — -~~~ -cx o~ T x U o
| Materials ) '
2. Training Course o ' S X o _
S T S Lo T T ~. (three
weeks
from
11-29)




annex 3(b)

RUDGET COVERING UNDP CONTRIBUTION
(US DOLLARS)

COORDINATING COUNTRY : SINGAPORE

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

10 PROJECT PERSONNEL TOTATL 1888 -
- m/m s m/m $

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

7| 137 support Personnel <. - 3,500 T e AT 500 S e |-
N

30 . TRAINING

"3t Training 0 - - 22,500

40  BQUIPMENT
41 ‘_‘W@;pggdgplg__ﬁ:quipment 5,000 ) .. . 5,000 ——- o e e

42 Non-Expendable Equipment , 15,000 - 15,000 -

50 - MISCELIANEOUS -«

52 Sudry 7 2,000 2,000 e

Total For Activity 58,000 58,000
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ACTIVITY : TREATMENT AND UTILISATION OF
i INDUSTRIAL WASTES

E i

1 ! ;
| .
i P

i
: *\I\
! | o . . !
BACKGROUND AND JuSTIFICATIom !jk
i : l}w :
The cultlvatlon, harvestlng, “and iprocessmg of agri-
cultural ‘and marine products cohstltutes an important
sector of the Philippine econémy. ‘The coconut and

sugar 1ndustr1es have tradltlohally' supplied a major

fraction [of the ! ' country" s ﬁoreign exchange earnings,

and marlne products are an 1mpOrtant source of protein
to the general population. Thls sub-project addresses
some of the environmental pollutlon problems associated
with these three industries,: || .

! |
The Philippines is the world s !largest producer of
cotonuts, most of which are processed into copra, and
thence to coconut oil, or intoroesslcated coconut, The
processing of coconuts ' linto . these products is
accompan1ed by the dlscharge of coconut water, which
has a very high biochemical oxygen demand (BOD). The
country s seven de551cated dOConut factories each
dlscharge 60,000. to 480,000 11ters of coconut water

daily, and copra producers céntrlbute a much hlgher‘

volume, i S 1“!'
S
N
Coconut water contains fats; prOtein, and minerals and
is therefore of sgome hutrltlonél value. In fact, the
wateér obtained from young coconuts is consumed as a
summer drink. The best method of utlllzlng the coconut

water waste, therefore, would be 'to return it into the

food chaln at the highest p0551b1é level, preferrably.

for, human consumption. Howevar,‘ coconut water from
mature nuts, which are used f0r'copra and dessicated
coconut production, is less appeéllng in flavour than
that from'young nuts, so this. pattern of utilization is
not readlly avallable for coconut water waste.

‘a-'
i b
it oy
i i b |
I R
e .

[
Pl
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The . Nat10na1 Institute of Sc1e %e‘and Technology (now
ITDLY hae. developed a techno gf1 for processing the
coconut water waste into carbonéfed and non~carbonated
beverages. The technology has t en commercialized, to
a limited scale, by a local }beverage company, The
flavour of the product, however ‘does not compare to
that of ' fresh water from| young. coconuts, and its
acceptability 1n the domest1 lmarket is therefore'
limited, ' i l J

e

| |

[
' |

Commercialization of the'. coconut watxr  beverage
technology also brought to llght!another problem. The
beverage 'company received | a numher of orders for the
product from foreign cllentsh whlch they were unable to
meet because the coconut! Wate 'would spoil * during!
shlpmentwfrom the collection polnt to the processing
and' packaging facility, due; toﬂthe very rapid rate of
microbial degradatior. In order for coconut water
waste to be utilized exten31vely for beverage
productlon appropriate methods and equipment will have-
to be developed to pretreat and'preserve the coconut
water prlor to shipment and flﬂal processing, or to
carry out: the proce551ng at. thé\collectlon point prior

;shlpment for packaglngl and” alstrlbutlon This
strategy will be adopted becauéé the target recipients
of the technology will be establlshed food and beverage
companles ‘with establlshed channels of distribution.

. } I: . i%i\

. i Tl I
Cutrrently, a limited amount | of} coconut water is
utilized for the productlo {ﬁf?‘vinegar and other
fermehted foods. However,! theJ 1engthy fermentation
perlod requlred dlscourages\” entrepreneurs from
venturing  into this 1ndustry because of the long turn-
around time. : o lw:

L ‘ i
:é : RN e ?
Fish:prodessing involves the preservatlon of fish by
diﬁferent methods, malnly cannlng, for domestic and

foreign conqumptlon. ' industry provides an



' The sugar 1ndustry, on' the othe

. ANNEX 4

1mportant source of proteln t %he local populatlon,
and makes'SLgnlflcant contrlbutﬂon ‘to the economy, with
26.2 mllllon metric tons of prodeEsed fishery products,

valued at over $49 million, Fxp?rted in 1985.
P 5 b v |
| i! ‘ Hsi

EEEE

Solid wastes are generated iat"the very start of the

process 1n the - form of trash. flsh, which are rejected
from the 'rest of the catch because they are bony or
otherwise unappealing to cohsumers. Additional solid
wastes are generated ; in clean}pgland evisceration of
the  fish prior to cannlng.l' quuld wastes, known as

|
Lo

canning bFoths, are also geﬁerated during canning when

the fish| are steamed. A t 1ca1 fish cannery can
process 50 tons/day of flsh and}generates 20 tons of

4

Solld wastes and 36 tons of canhlh% broths.
e
.o : . I '

The SOlld . wastes and the canningwbroths may be utilized
in the productlon of . condlmentSa flSh paste and £fish
sauce, through solld state fermentatlon and protein
hydrolysis. A' more common ime ﬁhod of utilizing the
solid’ waste ig to convert thlS 1ﬁto fish meal for use
as ahimal feed. However, the solld'waste must first be
pressed to reduce its m01sture{content ard expell' the
oils Wthh may cause the develo ment of rancidity in
the fish meal. The aqueous fraction of the liguid thus

Lo
o
i

obt.ained can again be used to produce condiments, but

no use has been found for the:;fatty fraction, which

becomes ranc1d and develops a fo odor.
' ! "E:I‘I
AR

1 hand, is the precursor
of the ethanol - 1ndustry 1n|the sense that its majoxr
by-product, molasses,’ lS used ag | fermentatlon feedstock
for ethanol proddctlon. The proposed National Ethanol

Program, whlch calls for the, productlon of 100 million

H l

‘ R

‘ !
l

|
W

I
|

liters Iof anhydrous ethanol[}annually, will also

| poses a cons1derab1e dlsposal problem since it qulckly‘
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generate 1 25 billion llters of
There are currently twenty alco) ol dlstlllerles in the
country, which each generate 160, 000 to 680,000 liters .
of slops dally. Dlstlllery slops'have a BOD of 35,000
mg/l. ' l‘ * ; “_ : i EEEJI
: EII l : "j ‘I! ;:rl ' v - I *®
The slops ate obta;ned as a dlstlllatlon by—product
during ~separation of the ethahol"ﬁrONl the beer, and
" thus conta;n fermentation by~products, such  as
aldehydes, ketones,  and orgarucI ac1ds, as well as
unfermented substrate, ' 1nvert ‘sugars, and other .
nutrients such as *ammonla andi“ghosphorus. This
onstltuents account for the highlprganlc load of the -
stops ]
N A 11
i! ! ' ‘ ‘ ‘i II‘}‘C
Current practlce among alcohol. dlsflllerles consists of
reduc1ng the! organic load of the slops to acceptable
levels. This treatment tradltlonally has been carried
ut under aeroblc cOndltlons,-although current trends
now faVour ahaeroblc treatment beéause the latter has
lower power lrequlrements and iis: acqompanled by the
generatlon of blogas, whlchf can"be used. as a
supplementary fuel by thls energyhlnten31ve industry,

;‘dlstlllery slops.

o

; M"
i : 1 I_l:{
\ ' '

'Whlle dlstlllerles are able |to| meet the effluent
standards for BOD and suspended wéollds using these
treatment methods, the requ1rement fbr colour cannot be
met., For this reason, dlrect dlscharge of the effluent
into the rlver system 'is not: a110wed Instead, the
slops are usually dlscharged onto.land as irrigation
water. This method of final dlspoeal has proven costly
to distilleries Wthh are 1ocated some distance from
agricultural - lands- ! conventlonal methods of
decolorization, involving physlco#chemlcal processes,
are also quite costly, Jbut the ‘ITDI has done some
prellmlnary work on! the mlcroblal! decolorization of
dlstlllery slops, whlch may proveito be economically
attractlve Because minimal operatlng inputs are
required. and. the process may be - used in conjunction
with anaerobic treatment. 3
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while 1land 1rr;.gat10n returr'l‘s;l some of the nutrlents
dontained in the slops 1nto the ﬁood chain, it may also
be - p0331b1e to' utlllze the“siops as an animal feed
supplement after ésome }, s:.mple concentration .and
separatlon processes, so that ‘recovery of the nutrlem.s
is enhanced, _ i “|3n'
! T I P ‘ l '
: ; : I

S0
g
M

[

AC'I'IVI'I‘Y OBJEC'I'IVE

To develop indigenous antl—pollutlon technologies for
treatment and. utlllzatlon of doconut water, wastes from
fish processz.ng factorles and d:LstJ.llery slops.

Vo

‘ o - ( ]31]
|i s % |‘| \1%(
OUTPUT 1 y ‘! 4f¥f

(1) Marketable products : ffom' coconut water, fish
' processmg wastes and’ dlfstlllery slops.
| ".x- e
C l i \
(11) Technology for treatment of the wastes 'to
acceptable quallty and itéoblal decoloratlon of
|
|

distillery wastes. ' E Zi :
: ‘ b
| i

1

,;! ‘F

- i P ;
.

il

ACTIVITY COMPONENT

|
‘| | !\ t

A

! [

: 2
(a) Coconut Water | | ! !
i i

(i) Development of Formulated Coconut Water
' Beverages and Moblle Pretreatment /Processing
Technology. : i |

1N

(ii) Development of Accei rated Vinegar Product:.on

Technology . 1 |
| K nl

.\i‘

ki
1
(ii), Development of ! Alte‘ ﬁatlve Technologies for

[N

the Treatment ’and Utlllzat:l.on of Coconut
Water Waste, : :
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(b) ., Fish processing Wastes" : i>u f .
o ! \ o ORI R Y
" L P
i . (i) Upgrading of trash. ﬂrshl and cannery wastes
2 : ‘into foods and feeds.j“;i
. 1 ; - AR B
. [ \;l N
'(ii) 'Ut111zat10n| of flSh”'O}lS obtained as by-
It B product of fish meal productlon.
. ! \w
. (c) Distillery Slops; . 1 X
1, ' ' ; w“ .:i'!
| Co(1) |Utlllzat10ﬂ of disti, iéry slops for animal
| ‘feeds, %E‘ 1if|
! SR
‘ \ ‘ ' Ill“\t
(ii) Decolorisation of, d%stlllery slops by
! microbial methods;!ﬁ'quy
' 5
(d), Others I
' | ! EL‘{“{
y AP
(i) Economic evaluatloqdlg of technologies
Beveloped.v EEEREI
‘ : SR
(i) Publlcatlon of technlcé% information dissemi~-
nation materlals. ‘;‘.H%%ﬁ
. [
. s | 'Hli
| * |f\
5 (iii) Preparatlon of terminal report
| } . E%{E
! i
!
! .I i o
;.INPUTS I Ly
——r—— 'y \'
i i | "-

' (a). Government Inputs[ S
1 o ‘-

e I

i : N T ..,‘,!E‘rli ‘u|| .

; The 1ndustr1all§ﬁechnol gy!'nevelopment Institute
i _ (17pI) will provide theﬂfé0111t1es and staff for
| ' the 3act1v1ty 1k fl The!. Natlonal Environmental
) ' -Protection Couqdll (NEPd)’ ‘and  the  National
i, . Pollution Control: Comm1551on {(NPCC) will assist in
L - the Coordlnatlon 'of 'the Actw:.ty as well as in

”settlng of performance targets for the treatment
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foy

\

| S \
technologles and monltorlng' in accordance with
current  effluent sténdards' and air quality
requlrements. Additional ‘ihputs.of raw materials
'and labour !will be sollcited from cooperating
companles selected for ?v1d1ng pilot plant

H‘VJ

(b) UNDP Inputs . : .

LT ‘ IR .
Financial support amouﬁti“é to US$93,600 will be
provided by UNDP as followsE

P -”t'f
Project Personnel and % u;‘? - UsS$29,600
Administrative Support ' .
(Technical Assistance, ' '
Clerical gtaff etc.) @
Travelling Expenses ' . ' 4,500
/ ' R
~ Supplies and Materials | iﬁ?] 25,000
' Equipment 3,500
i :
Sundry ' . 3,000
: US$93,600
WORK PLAN ¥

As given in Annex -4(a) .
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: The Industrlal ' '‘Pechnology DeVelopment Institute (ITDI)

shall - be ' the lead agency for} Lhe project as it
possesses the capability ' to ,poﬁduct research and

development work ‘and  perforr testlng and analytical

services. | The TIDI, formerly | qown as the National '

1‘Inst1tute ‘of Scieénce and Techno og is the country's
oldest industrial research’ thtltdthn ‘and thus. has.

established extensive research capabllltles and a track
recotrd of successful research undertaklngs. One of the ’
Institute's technical lelSlOnS { the Environment

. Division, . is‘ devoted to! ;rebearch on industrial

1

)

‘1 |
'pUpGET | -

} pollution §controi, - waste utlliZatlon and resource

recovery, ' and env1ronmenta1*Hi1mpact assessment,
predlctlon, and monltorlng methedologles. The ITDI
will undertake the research cgmpon nt of the project.
L
: .‘”w .
Other part1c1pat1ng agenc1es are | the National Environ~'
| mental: Protection; Council (NEPC) ' and the National
i Pollution ‘Control Commission (NPCC) The NEPC is.
,respoh51ble for the development of pollcy and legisla-~
\tion to eneure the maintenance of alsound environment,
and the rev1ew and licensing of 'infrastructure and
. industrial . prOJects which, may ‘have considerable
!env1ronmental impact. The NPCC, on the other hand, is
| concerned : with the enforcement ~of envxronmental
pollutlon regulatlons, and |also 'performs air and!
'surface ‘water quality monltorlng tq determine pollutant
levels. Both agencies will provrde COOrdlnatlve and’
technlcal support to the progectj,

|
|
i
1

'
| [ ]
'

| .

" '
o
i
1

t
\
|
|
\

i | S Lo :51 |

lBudget coverlng UNDP contrlbutlon,‘ls given in Annex
4(b) ? ; :
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BUDGET COVERING UNDP CONTRIBUTTION

(US DOLLARS)

ODORDINATING COUNTRY : PHILIPPINES

ACTIVITY e

TREATMENT AND UTILISATION OF INDUSTRIAL WASTES

anmnex 4(b)

10  PROJECT PERSOMNEL

17. National Professional o 1 1,000

i
%)
o
o

. 13 Admmlstratlve Support L i .
T__-@, I Personnelum_y_) e e T e ,:?"‘_::Z—_“ - 208'“” 28 600

- a0a

0006

14 ‘300

__‘4_9_ = EQUIPm i

1 a1 Expenda]r:)le Equlgnent/Supplles ’

. {.. .. 42 nNon Expendable Equipment .

20 000

31 500

51 Reportlng Oost
‘53 Sundry -~

.50 AJESCELLANE‘GJS Ll

- 4,000

3,000

S0

Total For Activity’ 93,600 71,300 22,300
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A?TIVITY H DEVELOPMENT OFIAMBIENT ATR QUALITY
b MONITORING EQUIPMENT!
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BACKGROUND AND JUSTIFICATION

SR ¥ B
Alr pollut,l.o,n 1s emerglng as major environmental
issue eSpec1ally in | the urbaJ areas and in the rural
fringes ' of 1ndustr1al concerp$ in , the Philippines.
Potential polluters are :Lndustr:i.es that burn fossil
fuels and motor‘vehlcles‘that are diesel or gasoline
powered There are aboutr PS 000 establishments in the
country accordlng to the'1981 report of the National
Census and Statistics Offlee‘ About 18% of these are
located in Metro Manlla. As of 1986, a total of 5 772
industrial plants through?ut t e country have been
surveyed by the' Natlonal Pol;utlon Control Commission
(NPCC). .  Of '3, 289“-potent1al air polluters
1dent1f1ed 90% are reported tbl ave installed adequate
air pollutlon control facllltlegT

o
Hl

In Metro Manila, lndustrlallpla ts account for 95.4% of

‘the sulfur dioxide,' 50. 1% ofw the total particulate

matter, 1.1% of the ! ' carbon’ monoxlde, and 9.6% of the
hydrocarbons dlscharged 1nto‘]£he atmosphere, The
remaining pollutant load emmanates from the 471,000
motor vehicles plying Metrb Mahlla streets, For the
perlod 1982-1983, there were obgerved decreases in the
atmospherlc concentration of catbon monoxide and sulfur
dioxide 1n some areas in Mekro Manlla. Some monitoring
statlons; however, recorded exceedances in the hourly

suspended partlculate standard.* In areas outside Metro
Manila, the air ‘pollution’ Lhrea&xls posed primarily by

:geothermal and coal—flred pbweplplants.

ﬁl
i L Il b MH
| ! ! \i. ij
: . AR \
In the 1light' of ' this ’concern, there is clear
recognltlon of the need for a{ meaningful and cost-
effective air 'gquality monltdrlng system in the

country,. The syétem 'would bas;Cally aim to: i

| | ;"H{ i ‘
I ": P
IR PR

o ST
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rr.__._,
o
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[=n

| determine the levels and

1n the country, . %

i

e

i

m, p—

whlch would have
cogystems;

° t‘detect concentratlon v
adverse effects on human

——— Ql“
o
O s

andard setting and
‘ compllance monltorlng 1 >llution control;

‘proviae ba31c data ?r !
. and ;

_j_%;
-,

i Wt‘

' generate - data on which policies relative to air
quallty management could be; baﬁed

“E {

“In the' philippines, the NPCC is #

b
R

!
|

1

the Commission installed and operated four (4) fixed

stations with dlsplay boards ;n sﬁrateglc locations in’
Metro Manila, | in addltlon, the Commission also.

maintained .two (2) mobile uhits!'with analyzers and

recorders similar to those in. the!flxed stations, The
1f1xed 'and mobile statiofs were capgble of measuring and’
“recordlng hourly concentratldns. bf| carbon monoxide, .
*hydrocarbons, nltrogen ox1desd | sulfur dioxide, .
oxldants, ‘and suspended paétlculates, as well as

|

temperature, humldlty, and w1n? speed and dlrectlon.
RS HIN

P ! ; :ﬁj MUFF

[ ‘ . y

At present, the flxed air quallty monltorlng stations '

'in Metro Manila are no longer operatlonal All of

.these have been dismantled due| 'td the prohlbltlve:
malntenance‘ cost cand - the dlfﬁleulty in acquiring-
As ‘an alternat&ve, the Commission -

replacement ' parts,

has installed manual samplers, 1ue4 eight (8) high-.

volume samplers and six (6) RAC Spb eamplers, in Metro
Manlla. \ b ! E‘

. i
1 , -‘E [

v ! 1 . ' [
: B , L ) Il', g{i
l o R | 1,

The ex1st1ng ambient air qualltytmonltorlng equipment .
in the’ COuntry is not sufficiént to generate meaningful 1
data. - The purchase of addlt;onal equipment from .

:

ds of air pollution.:

|
e agency charged with,
, the responsibility of monltorzng air quallty. In 1975,

1
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|
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. S e &

developed countrles is not ” iqanclally feasible "at
present. There is thenefo e la need to initiate
projects on, the design andlikabrlcatlon of suitable
ambient ‘air quallty monltoﬁlngléqulpment with a view to
reducing monltorlng cost and to.OVercome the. problem of

malntenance and purchase oq eésentlal spare parts.
| i ‘ | |'

‘ M L
Initially, this! Act1v1ty w1llia1m to fabricate the 507
analyzer and the TSP sampler' .~ “As for the other
pollutants, i,e. CO, NOx,wand HC gases, these will be
included. in the  design apd‘lfabrlcatlon of the
standardized gas >samyﬂer?"JI%H0wever, quantitative
determination of these poliutaﬁts will be done on the
collected samp}es.lkthrougb | the normal laboratory
procedurgs. - ﬁ” Al |
. ‘ i

|

|

ACTIVITY OBJECTIVE ¥

\: l<

\
. k
‘ ‘ Lol o
(ii ' To make ASEAN'feqlon } f+gufficient in meeting
the| requlrements of; e fectlve air quality
_monitoring’ ‘through the dévelopment of a system
| suitable to the ASEAN couhﬁ ies situation.
T
I ‘;,‘;J‘
(ii) Mo develop a frameworklfof the establishment of an
., air quallty monitorlngltraihlng centre.

1

i

‘QUTPUT | |
, o a e .
(i) | Prototype 802 analyzerjand TSP sampler;
e i Lt H‘i
|‘ i '
(ii),sPrototype standardlsed gal

L
[ | | |
i “ ot
' LI o ‘
1
¢

ibampllng devices;
i '
[BELN
ﬁoq [ICO, NOx and HC gas

ﬂ(iiilijApproprlate de51gns§,
| analyzers-‘i - ERHY

o e l|

L
o
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\
|
|
1
i

'

1

(iv) Training programme on i, qmpient air quality
| mohitoring; ‘aﬁd ' Lo
, U | ] i \ by
. ‘ | ' i i H||l
(v) Framework for the establlshment of an air quality -
mopltoring tralnlng centréa-fjj
. \ Feog b
o IR BT
. ACTIVITY COMPONENT .: = A
; . l R Cheodn
(i) Review of liﬁeratﬁre, evaiuation of operating
; pr1nc1ples and processes| of. eXlstlng equipment,
g and consideration. of suitablle/dppropriate design
g alternqtlves, Lok - ;' H"-
v : b Hi b
‘ I i T
(ii) Collectlon of ! ba51c da;a g'#% the levels and
L eharacterlstlcs of | alr polluﬁé;ts, and preparation
‘ of de51gn spe01f1catlons qasedzoh collected data;
.
(iii) Fea31b111ty evaluatlon of the de51gn and fabrica-
] tion of S0y, CO, NOx, and Fc‘gﬁs analyzers and TSP
! samplers' o . o quf
| N il-i,‘f-:;%' :
(iv) Preparatlon of englneerlng"de31gns and actual
? fabrlcatlon cost estimates forlsoz analyzer, dust
1 counter, TSP sampler,lifanq 5.standard12ed air
L samplen- , N | ﬁ;]'
o o it
‘hﬂ Fabrlcatlon and callbratilon_f,SO2 analyzer and
i TSP Sampler-l . ;k }}, J;l
o ' : o SRS
(Vi) Test runm, operatlon, and applidat1on of Fabricated
¢ equlpment- A z i:‘h-“i
! l { I ;'| .
(vii) Development of training lmatérials and training
scheme on air duality moniqofing;
. ) I . " E\
(Vi%l) Development of apprOprlate Qeélgns for CO, NOx,
A and HC gas analyzers' and 1]
i Y
i 'l ‘ | N R
.’! g I\\]
(ix) Preparation of a'fkamewdrk for'the establishment

of an aix quality monltoring trainlng center,

‘69 | ANNEX 5
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! ‘L Vo | D
'1Gov’rnment Inputs »
! :‘ o

Lo
The Industrlal Technology'lDevelopment Institute
| (ITDI) endi the National ' pollution Control
Comm1351on (NPCC) will. prbélde the facilities and

staff for all research land development with regard

'to this Activity. The) ‘National Environmental
Proteetlon Council (NEPC) w111 assist in the co-~

' ordlnatlon and evaluatlon of pro;ect activities as.
~well as | providing 'ﬂllnkages with  concerned
- industries and government agenc1es The NPCC will

-'also'prov1de sites for'tesﬁlng and oPeratlon of
| the fabricated equlpment Acﬁlve campaign for the’
‘ part1c1pat10n of | prlvate dompanles for the supply.
- of eSSentlal components or expertlse w111 serve as
 an additional input, 1nc1u61ng a possible tie-up
. for developed monltorlng and | sampllng devices,

1
N ; . I
o .

i
‘ . x bl
o i

i |
1

Cyo
I

'H?‘.

1 r
1

,JFlnan01al lsupport amountlng to USS856,400 will be
-prov1ded by UNDP as followe°‘} ~

B
¥

i‘ .
Pro;ect Personnel and iﬁ! . UsS$28,344

 Administrative Support;

|
{BEng. Assts. Techn1ca1!SteffJ
Clerlcal Staff. etc.) |, !@.3

Equlpment ‘i i E 1 ﬁ ; ' 15,000
Supplles and Materials i i;l I 5,000
Tralnlng Mater#gbl ' 15 1& L 5,000
' Sundry | Tﬁiﬁ . }iﬁ iw%ﬁ 3,056
(Travelling expénses et ;) L | a

N HUL US$56,400

wn
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-INSTITUT‘IONAL FRAMEWORK i

ANNEX 5

1
,‘rJ
i
i o
As given in Anné% Ssaf.
oy ! ,E ol

, |
‘ ! ...-“[
i i ' \ |

The ' Industrlal Technology Development Instltute (ITDI)
shall be the lead’ agency fort the pro;ect as it
possesses the capablllty to conduct research and
developnment work and perform testing and analytical
services., The ITDI, formerly‘ikhown as the National
Institute of Science and Techn 1égy, is the country's
oldest industrial research instltutlon and thus has
establlshed exten81ve research apabllltles and a track
record of successful research undertaklngs. One of the
Instltute s technical’ lelsioqs, the Environmental
lelSlon is devoted to research Pn industrial pollution
control jwaste utlllzatlon and ‘resource recovery, and
env1ronmenta1 unpact assesément, prediction, and
monltorlhg methodologles. JThe ITDI will undertake the

research‘cqmponent of the p Oﬁe1té
\ Pt \l;}!'

. Othex part1c1pat1ng agen01i; éré\the National Environ-
méntal Protection Coun01r (NEP ) and the WNational
Pollution Control - CommLSSLOn (NPCC) The NEPC is
respon51ble for ' the developmént of policy and
legislation to . ensure the Imalntenance of a sound
environment, and the reVLew éﬁd licensing of infra~
strﬁcture and ‘1ndustr1alf'pr039cts which may have
considerable environmental’ 1mpact. The NPCC, on the
othér hand, is concerned | W1th the enforcement of
environmental pollutlon regulaﬁlons, and also performs
alr: and surface, water quallty nmnxtorlng to determine
pollutant levels. : Both' agenC1es will provide co-
ordlnatlve and technlcal support o the project.

. : o : l
BUDGET SR e
: f o

| o
Budget covering UNDP contrlbur on is given in Annex
5(b) b
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annex 5(b).

BUDGET COVERING UNDP CONTRTBUTTION
{(US DOLIARS)

COORDINATING COUNTRY : PHILIPPINES
ACTIVITY : DEVELOPMENT OF AMBIENT AIR QUALITY MONITORING EQUIPMENT

' TOTAL 1988 1989
L m/m $ m/m $ m/m $ -

10  PROJECT PERSONNEL

~ -~ A7:--National Professional . ~= '~ T T g T 5000 - v U500 T =TT T4

] _13__1§dmlhfstratié§§unpoL re -— - - - [
Personnel 170 27,844 85 13,822 - 85 13,922

40" EQUIPMENT

| 74T ‘Expendiable Equipment/Supplies 7 s000 T 000 2,000

-

42 . Non-Expendable Equipment 15,000 15,000

50  MISCELLANFOUS

| 51 Reporting Cost . . . . . 1,500 . . .. =" - “1,5006-%=|
53 Sundry 1,556 1,000 556

Total For Activity 56,400 38,422
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ACTIVITY @ DEVELOPMENT OF AN NNTI—POLLUTION WOOD
o WASTE BURNER SYSTEM ' ST
: () AN b ‘ .

| 3 ' ' [
) ; N

[ 1

BACKGROUND AND JUSTIFICATIQN

I
; 1
\L IL

1

gilns |
H._F‘ o

‘the wooa-based ;1ndustr1es ?whlch include sawn log,

plywood : and veneer! and’ furniture manufacture are
1mportan£ 1ndustr1es for, wcountrles in ASEAN. The
1mportant contrlbutlon to ! the’ >countr1es " economy is’
seen from the fact "that eafnlﬁgs from this gector have
1nvar1abiy ranked amongst Ehe toppest export earners.
The 1ndustr1es,i unfortunaﬁelylzare not efficient in
materlal utlllsatlon. In‘ 1985, Malaysia processed
nedrly 30 5 mllllon cublcimetars of timber. In the
course of renderlng the |qoodl to the final product,
nearly 25% to 40% of ‘the wood 13Edhurned out as wastes,
depehding on the stages of proéésslng involved and the
flnlshes and product forms requ1red.

: i ’ ‘ S ;j

The ' wastes so generated take, ithe form of barks,
of f-cut, ' saw dust, shav1ng, planlqg fines, etc., Only a
very small percentage of bhla &astes is used as fuel
for | b011ers,  kiln: 'drylng, bharcoal making, direct

flrlhg by small lndustrles ash heat for processing,

‘domestlc use, ete, Reutlllsatlop ‘or recycling of these
wastes for anc111ary produpta 1s almost non-existent,
- While the Department of )Env1ronment contlnues its

effort to encourage USeful expldltatlon of the wastes, :
1t is recognlzed that the 1100 sawmllls, 35 veneer and
plywood ‘factories and thé 900 lodd joineries would
continue: to have occa51ons o dlspose of the wastes
through the traditlonal way they have practised for the
past! decades. Thisg approach whlle not favoured, 1is
necessary owing to varlous practlcal restrictions such
as ' low market démands for .. recycled products, cost of
transport of wastes, protectlon 'against insect attack,

etc.’” . ., e T
: : N ;
S
'

ANNEX 6 ;



In thlS

controlled combustion
pollution problems. W

combuation result

fumes, soot and dust.t

barely efficient to grossly

15

ANNEX 6

’ '“\Ii

respect, the Depaﬁtmen% of Environment has

prohlbited the oOpen burnlng]of wood wastes as the un-
hask brdught about ser1ous

The' ilow ‘heat and incomplete

in, haphazard discharge of smoke,

Experlehce of the past decade
shows | that the 1ne1nerat10n systems adopted range from

lnadequate. While the

: UnlverSLty of malaya "has dedeloped a cyclonic furnace
- which proved to be pollutlon~free, its extremely high
cost is a deterrent to its. W1de application. Other
than the lack of a low cost proventburner system, the
industries also face the problem that the investigation,
development and de51gn cost’ Qf a'su1table incinerator,
even if adopted from : exlstlng desién, is comparatlvely
hlgh rand unaffordable for those’ who genuinely need it,
and - 1t ig ' fair to: say that englneerlng consultants and
many of the research’ instltutlonsihave yet to rise to
the occasion to render the. needed assistance, The
reason behlnd this reluctance 'can be traced to the time
needed to'spend if a reasonably gLod job is to be done
is clear that the! pekm1531ble professional
charges for a 51ngu1ar job of:th;s nature would far

and’

Cot

X

|
b
|t

i
i | f
:

I
[

exceed what these small lndustrie% could afford.
‘ .r \

.

it is seen from the above that there is urgent need for
a low cost yet efflclent burner system to be develOped

and' experience in the' field! indiéate that there exist
certain emplrical'models in, the fleld that if supported

by ' some
utilised,

theoretlcal
By doing,

xlnputs,

so - the.

cbuld be expediently
time needed for the

development of ‘the de31rab1e 5ystem would be shorter
and the cost incurred could also ' be reduced., In order
for this system to be ' truly serv1ng its purpose, three
or four standard de51gns should be ‘made available with
minumum fees or: Supplled free td the industries., This
should be .the case’ 50 that anyohe who originally could
not afford to pay. for |its de81gn,\w0uld now be able to
suitable ?system suffiénently close to its

find' .a

capacity. -

h
LY
o

L

J

By haVLng such an ! Lantl--pollutlon burner
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f " Il; ‘rl‘ e .
| , ‘ | “ K
system easily avallable for, w1éer application it is

anticipated that the prollferatlo of 1neff1c1ent wood.

lncinerator would'be arrested uﬁﬂ : p ‘
TR T o 1%?
R : jj ol lwr‘

It ‘is belleved that this problemlof inefficient burner

system and its aSSOClated pollutlon problems are not

unique to Malay51a, ‘but also 'bommon in other ASEAN -

couﬁtrles such as Indone51a ahd frhalland Therefore
the successful’ development of 'such a burner System
would be benef101al to ASEANaas a whole.

H:‘ w=r|]l!k i

: [ . ‘ ]

ACTIVITY CBJECTIVE o :
L R |
To develop an economically vxablé‘éntl—pollutlon burner
system for the eff1c1ent dlsposal of wastes generated
e5pe01ally by the small scale wood-based industries in

the ASEAN countrles. i Tt

|

\
1

I

|

!

OUTPUT | : )
— ' Pt
1 irl o

' | i i (] ;

{1) ‘Three sets 'of '"standard {burner system" designs
:backed up by emplrlcal 'as 1well as- theoretical
=con516eratlons. " The deSLghS would have heen
tested and proven su1table fdr use by most of the
small  scale woodwbasedjgalndustrles without
.elaborate alteratlon.;fn;le

, I
i i t
i |
. i |
'

! ‘ . B ; )2'

© (ii). A manual prOV1ding operatlon guidelines for the

t.\proper operation of the Burner system, It would
contain simple ‘1nstrqctioﬁs on the necessary
maintenance -and repairs of'the ancillary support
equipment to enable lnlllfloperator to carry out

.. 8uch; tasks on their own.. ﬂﬁl!
1\1

co :
B IR A

“ | : " o
t [

1

. | ) +
1
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{(111) A test model of burneq

ANNEX 6
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l .
g sgstem for continual
upgradlng and 1mprovement ef(troplcal wood burnex

b
by system. , ﬁ o in !

!i“ oy

I

. H f .
| '

ACTiVITY COMPONENT i

This Actl;lty is proposed to befcarrled out in 4 phases
over a period of one year as follows
s ‘ L J:'l

Phéeé 1 Investlgatlon 1nclu51ve ef field measurement
Phase 2 - Preliminary designs )U
Phasé 3 — Fabrication; and protoﬁ&pe test
Phasé 4 - Flnallsatlon of deelgﬁ details and plans

[ ' . . | it
S IS f?fm
o AN
Phase 1 of the Act1v1ty would lnGO;ve the survey of the
nature and characteristics of the wastes generated from
tropical woods: The work w0uld necessarlly include the
lnvestlgatlon of’ some ex15t1ng I1n01nerat10n systems,
e.dg. McCashney, Tee~pee, existmng blowing and feeding
capacities and |arrangements,ﬂiand measurements of
air/fuel ratio, ' gas flow; 6hst ‘content and other
parameters needed for the apprOprlate design of the
burnéer systems. ,The consultantﬂengaged should at this
stage pay partlcular attentlon ito the needs for low
cost' and simplicity in deSlgﬁs;‘malntenance require~
ments and availability of indlgenous construction
materials. This partlcular phése of the work would
require .a perlod of three aﬁd a half months to

complete. o :

L

|
I

i
‘

i
1

!

i o | T

1

-

| ‘\\
o S o
‘ . 1
‘ |

: SRR Y .
In Phase 2, the consultant wouldtsynthe51ze the results
of 'his 1nvestlgat10ns in Phasel 1 and prepare his
prelimlnary designs of the burnéx system. Based on his
surveys he is expected to prodUce at least three sets
of. burner designs su1table for hse by the majority of
the' wood~based, mdustmes in| éxlstence. The designs
shall be completed with details |for wastes storage,

materlals separatlon,‘alr ahd méterlal feeding

1
1
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| 1

, B 4 l{

i mechanlsm rdetaals. On top of |

l ‘i

prepare 'a’ manual ‘ on' operation ;

{ anticipated that. the work 1n‘th%s
i

] and half months to complete.

i

1

l ! i 1
[ B . 1, '\ l 1

_*‘: BETREO BB e

} CT ' : ! H

t

i
?ths, he is also to
| guidelines, it is

v
‘<\

LII
! .
For Phase 3 of the Act1v1ty the'Department of Environ-
" ment would offer the designs S0 prepared and offer the

' constructlon of a model to\ a. potentlal user. The

" consultant’ would carry ,out occa31dnal site supervision

' and .provide advice to site modi| ;catlon needed, The

:‘constructlon is expected to, take, ng two months of the

:IpKOJECt tlme. The consultant would then monitor and

| type test the performance of! h1§ qe51gns in order to

- £i11 up whatever gaps that "he may encounter in his

theoretical works. During thlshpeylod he is expected‘

to begin work on any modification that may be needed in

the sets of plans that he has prepared earlier on. The
) total ‘time required for this: phasells estimated to be
3 four and a; half months. ‘?’ !‘\ [ ‘

‘ Ty r ; Pl RN
o o
" Phage' 4 of  the act1V1ty is 1n factla continuing part of
Phase 3 'where as' stated pﬁeV1ously, the consultant
;would have' begun rev1ew1ng thls sets of designs with a
I view to improve upon them, '"In this phase he is
- expected to . finalise the designs and produce the final
| design plans and; draw1ngs and operatlon guidelines for
handlng over to the authorities that would disseminate
' the information.: The - time réqu1red for this phase is

" one and a half months.‘n =k ff”

o
'

~‘- ‘ 1 TR j
3 B : D .
I

phase would take two:

o
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7 ANNEX 6

k i e,
q " i -
| INPUTS |
L
;' (a) ' Government Inputs. ‘E ]p i?
o | . 1he
% ‘The ' Malaysian Government*i would provide the

; hecessary asélstance to the"agency or consultant
. appointed by way of | bfflce' space, secretarlat
3 . support and a senior’ dpfficer to coordinate the
Activity. It will rendér: éss:.stance with regard
to communlcatlon, transport, data colledtion,
selection of site for thle test model and
monitoring of the burner performance.

. y
i .: ‘J[ o .:
(b . UNDP Inputs A ‘ifi ‘1!}-
, , | ¢ . [ f i
| oo
' Flnan(:lal support amountlngﬂtto US$65,000 w111 be’
! provmed by UNDP as follows':‘f :
‘ ] b
‘ , T
' Project Personnel . | UsS$28,600
" Equipment/Supplies ; 33,400
Reporting Cost 3 3,000
N - ; 1 | US$65,000
“‘ ' : . | : L Z' l} ————
j - |
; |
! ‘ 1
t WORK PLANE
g R P
. As given in Annex 6(a). :
o v I " !
i !
| INSTITUTIONAL FRAMEWORK 't aoe
i 2 1

' The Department of Envm.ronment (DOE), Malaysia would be

the mplementlng agency. The DOE iis the ‘governmental
' agency responsible for the enfort:ement of the Environ-
. mental Quality Act 1974 and the[ coordmat.ton of all

| activities relevant to the’ protect:.on and enhancement
of \:he env1ronment. The Depqrtrqent has 50 over senior
. e BRI :
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[ ' “ VL i .'
profe531o?al offlcers .and moreh'than a hundred sub—-=
professional officers. It WOuld“be able to assist in
pin-pointing the problem areas ahd the short-coming in
existing de51gns, and the needs forw proper disposal and
maintenance of | conduc:.ve ll‘ving environment. It is
therefore ‘well placed to be the lead agency . for this
Activity. It is, ant1c1pated an established research .
agency such as thé Forest Research Ingtitute, Malaysia
or a consultant hav1ng relevant 'proven experience in
investigation and combust ion system design would be
assigned to carry: out the four phases of the Activity.
The- Forest Research Instltuté is' a well known institute
havihg numerous experlenced staff’engaged in wood-based
reseatch act1v1t1es. With 1ts aveilable infrastructure
this activ1ty should wely £it into its on—going
prOJects.w S g..idqgij R

‘ l

!
i

BUDGET‘ : o o g

Budget. coverlng UNDP contr1but10P is given in Annex
6(b),. f ‘ |




Annex 6(a)

WORK PLAN

MATAYSIA . . -

(13

ACTIVITY

DEVELOPMENT OF ANTI-POLLUTION WOOD WASTE BURNER SYSTEM

Period Required In Months
Phases ) Activities

s
LY

1 Investigation inclusive HS

[t
re Iu LLI ol +3

i
o de er e

| U017 of f£ield measiivements T [Earkmsmkdkwickndas Tl
e e e T
S I S A NN S N U A S

.
1
1) c‘i
|
4
|
f

2 Preliminary desiéns Fededk ok dedkedkk kdkk

|
!
F
|
i
|
I
{
1

Weooe 0n o0 B0 gl e a5 a4
' E .

.
B e T
*

3 Fabrication, construction

and Prototype test Fk Rk ek ko

L I T R I L LI LI P I

KT TR T Ty
R v

T
!
TR

4 Finalisation of des:.gn
~ details and plans

— R - g e Sl A DT LTt S T

L TERT]

%

¥ .
*$ .
A e
.

Lo

¥ .

Month Jan. |Feb, {Mar.{Apr.May {June|Julylaugd.|Sept|Oct. |Nov. {DecC.

Implementation Dates

A Year - TUmIT{Tm ovoomrmooTT T TR et - I



COORDINATING COUNTRY

*e

ACTIVITY

BODGET COVERING NDP CONTRIBUTION
{US DOLLARS)

MALAYSTA

DEVELOPMENT OF AN ANTI-POLLUTION WCOD WASTE BURNER SYSTEM

Annex 6(b)

TOTAL 1988 i
- n/m $ m/m $
i0 PROJECT PERSONNEL
- :_“:‘_‘j'j"“ Natlonal Professzon T T 127 24,0 000 7 - 1’2 24,000 - ,,:_i— -
N 13 ' Acrmni—s“t:gétlve Suppo‘ rt BEINE B I ) e
Personnel 6% 4,600 63 4,600
{ 40 EQUIPMENT - =
"7 741 Expendable Equipment/Supplies - 33,400 33,400
1 507 MISCELLANEOUS —~ T T - - N )
S Reportmg Cost L 3,000 : 3,000 -
- _!—m,_L"_::.__r.::':, e eI T_rIoo e ISR ST T e S I — B — - P T _——
Total For Activity 65,000 65,000
]
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83 ANNEX 7

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

. ' i
: ' i ;H it L b

; Il ' CEE
i ! | H l f
1

i ! . i 'E‘
: BACKGROUND AND JUSTIFICATION | !

|
|
!
Vo
sl

kSince'pork'is a major source, of meét protein in almost
all Thai famllles,u a 1arge number of pig farms are
“located around .the' country. For example, in the lower
lpart Of the' Tha Chln, Rlver Ba31n alone there are
fapprox1mately 400,000 pigs. ' THe pollution load
dlscharged into the Tha Chin Rlver from the pig farms
| amount ' to= 22,000 kg. BOD/day w1th a population
{ equivalent  of 1, 0 mzlllon! people. Apart Ffrom
}industrialland domestlc wasteWaters pxggery waste forms
‘wone of the major sources of ' llutlon in Thailand and
other ASEAN countrles.w In v ew'ofjthe geriousness of"
the problem in Thalland a Worklng Committee has been
' set up: to deal with the problem of plg—waste under the
ausplces of the Natlonal Env1ronment Board.

| . | S

'In most pig farms in the. ASEAN reglon, there are
;currently no properlsystems to control pollution due to-
llack of cost-effective technoldgy. Environmental
tproblems caused are deterloration of water quality in
igeveral of the rivers: due to’ discharge of raw waste,
.rellglous sensitivity and odour nuigance.

% ' '
An effectlve solution: to the probﬂem should take into

.consmderatlon the whole system of pig farm management
'from feeding method water . usagei to waste handling
‘practlce 1nvolv1ng low—waste and 10w ‘cost technology.
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| ACTIVITY OEJECTIVEI S

F

i ,

| 13'1 ‘ “: ' !
I

| b !
To developta systemat1¢ approachitblsolve the pollution
Iproblems of pig. f#rms 1ncluding Fhé development of an
economlcal;y V1able technology to h ndle the waste,

t
| E
| ‘\ o . : ‘1': i if | y
ol i i
1

1 til
.

aOUTPUT T g ;5 5J¢

P
[l
i

i
4

e Technology for the treatment of waste Erom small
pig Farms which is cost—effectlve and within the
ec0nom1c means of | the 1ndustr¥¢‘

1o i
mana
4 ‘.L\ rﬂ
|

(11) uldellnes fot prOper ﬁa?t gement.

| ! - (Ea
o

) Ly [ R
H o l ' (il

'ACTIVITY COMPONENTS b

[ j :
I |

H o
| H

(1) Survey of pig' farms inclbdihg'data collection
{ii) Data analysis | ;o ,}

(iii) - Identiflcatlon ‘of suitable process, detailed

-englneerlng eSLQn, congtruction and operation/

test—run of pllot plant | ), ‘ '

: o \ 1 .| '\ o

‘(iv) ‘Eéqnomic evaldation i
‘ b

u\ o ! \ t o
il
L

‘(v) Preparatlon oﬁ report/manualJll

Ly
f

i '

' I

| '
4 -

{INpoTS. |

{ R C A

L(a) Government InputsLi l) *‘

o o h i . ! lfL “{J i

[ L ‘ T F

j . The Thalland Instltute of Scientific and
| -Technologlcal {Research (TISTR) will provide the

‘facilities and the staff fot the Activity. ' The
Nat10na1 Envxronment Board“‘(NEB) together with
TISTR‘Wlll 1dent1fy and. make & ailable a suitable’

L pig farm for the 1nstallat10n=and test-run of the

h . pilot plant proposed. :]‘ }“r'

I

b, ' f i . .
i . . oo .

i Lo : . Py




Annex 7(a)

WORK PLAN -

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

Time, Month
ACTIVITIES : ¢ et
11 2] 31 41 5| &1 71 8] 2{10(11{12113[14}{15]16 17‘18 19120 21(22123124

{1 Project preparatmn LG T s e R T T S S ) FO S B B I 4 :.—_47_ L
?.::i}%'— -literature review: - "~ 4:_-*-,: B e s~ MU IS B i s ok ot ) RO well SRS s W ol I B Ky O] et el
—';—_____Z__A_Prellmlnary survey and g EIRE e NI I B S CERNE Nl W kS e O R B o S o

1T~ site selection. - . _ | ==+ 1

3. Detailed englneermg 7 1 ) b bt
IR des]_gn e S s St sl husind I I i e WU AU N Y R S A R B B ) I -

- RS — .- e

4 Blddmg R e -—1—_-:—:-—— == 1 111 [ e R I R S

5. Construction S (R A R R (R Py PP O R RO Ry P
6. Start—up . I‘ O R S ) " . IO U S & ﬁ__J:._. [ SR [NNDEY S VU TR TR SR R

7. Test-run analysm and : B ) .
I evaluat:.on g ;;w.. S DR I o ot e e T e I T R £ oY T e 2 Bl I I N

s LTI A i Sl A B (S IS DV - - - 7 SN N O R P R
. Progress report =/ == ==

!

—— - -9. Flnal re{x}rt R B i Eacaos sl };,,, .- I, T ;_'1——}——,@’—;;5',;- R S et e e e o Al —:-:-:;;;éjl:———v—- R
preparation : - -
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b ! ! l;
f (b) QNDP anuts' ; .
X b ! 5 i R |
t . | "s . .
} ‘ Flnan01al‘support amounéinglﬁé US$44,259 will be
) ' prov16ed by UNDP as EollOWSft’E
i, r )' ’f- ||’ "flfi!! .
1 S |
i Suppoxt Personnel 12 m/m Tq? hnicians = US$ 1,412 :
Ijl v \ ,’5“{” - ‘[ ‘I;i{‘ . ‘. .
S R B E o
| . Survey o ' ‘g AN 784
. -
besign and Construction of Pilot Plant 33,725
i ’ o o ‘Il
1 . . ' :! | Pandl
| , Operdting Cost | : 1,961
‘ ‘ . : v
$ ‘].Reportlng Cost L 3,000
i 1Sundry T : 3,377
:I B ————
‘ 544,259
 WORK PIAN | ‘ A
m Ty SRR
‘l [ II |5\
l As qlven in Annex: 7(a)L
; AP ‘ H
| R 1

i INSTITUTIOﬁAL FRAMEWORK
' 1‘ ; ‘ I‘] i 1“: ‘ .

? The National Environment Board (NEB);in|cooperation with

‘ Thailand Institute of Scientific and Technological Research
[(TISTR) will be the Lead Apency Coordinator. TISTR is one of

;.the most experienced’ Research Inﬁtitute and has been involved
3 ;;73 and D work on anti—pollution control teghnology since

v ol T b fj- N '|'1.

b |

r . i

| o i

oo

irBUDGET( . | n [‘ [,‘

% Budgat coverlng UNDP contr1but10n¥ is given in Annex
i i ‘ '(l "\ ’

7(b).. | . L

| : :‘ :
I " Lo
H [ . \ A !
; o j Wl ch

e
v




Annex 7(b)

BUDGET COVERING UNDP CONTRIBUTION
(0S DOLLARS)

COORDINATING COUNTRY : THATLAND

ACTIVITY . INTEGRATED APPROACH TO PIGGERY WASTE POLLUTION CONTROL

WITH EMPHASIS ON BIOGAS PRODUCTION

TOTAL 1988 1989 '
- - ®mm 5 0 owm 8 omm § 4

413 sumpore pereornel oo o0 120 Ttz U6 706 6 706
40  EQUIPMENT ] P
7 41 Expendable Bquipment,/Suppliss S onas 28,100 5,625

50 MISCELLANECUS

4~ --81—Reporting-cost- -~ - - - -~ "7 7T 730 - 73,000

| CoS3_Swdry L . U e o o 622 -~ 3,500 2,622

_ ”_m>-r — T -_—J
A I[btal,For.—_Activity_ I :.::-::'-'_..::"_";,_:.;;—_-".-L - 13?"2“4*1_—.-‘3*_ 4‘47;2‘59‘"--‘-*“"*“—' —=- 32;30_6_ T '953




‘IACTIVIT? OBJECTIVE

. 88 ANNEX 8
g b, B X ‘Ei“ e

" ACTIVITY POLLUTION CONTROL MANAGEMENT

: '\, | FOR.TAPIOCA ~ STARCH|WASTEWATER
| o] A R N

aohoa f
v b

an

;i oy
kBACKGROUND %ND JUSTIFICATION 'i

I SR L -
Thalland is world 8 .largest expdrter of tapioca, .
1Annua11y' Tha11and produces a out 20 million tons of
vtaploca tubers (roots)J The mubers are processed to
iproduce - chips, pellets‘ an& étarch povder. The
fproduction of taploca starch iSJ a water consuming
. process and therefore a 1arge volume of wastewater is
generated with a BOD vaiua of 6000 mg/l A medium size
. taploca starch factory' dlscharges leffluent. of about
12000 m3/d ' This, belng an organld Waste, has serious
env1r0nmental consequenbes on | the water quality of the
[rlvers. Malaysia has_ also been experlenc1ng serious |

iwater pollutlon pmoblems due to Lapioca starch waste-
.Watef | , | " !

i ' | o ;

J i |
h ' | , ' \

ch
T {
f

JI
wl

il'f

The most popular treatment technology that has been
developed go far is 'the po dlng isystem (oxidation
ponds) Bu@ there has so far ﬁeen.no'proper assessment
bf perfcrmance of’ the existin pbndlng system as well
as theré ls;a lack of prOper de51¢h crlterla for use by .
the ASEAN countrieé Hence tthere 1is a need for a.
performance; and economic evaiuatlén of the existing :
systems as well as a study of ! the,I ngoing research and
development ; projects oh tapzocaiistarch wastewateyr -
Ereatment systems and formulatelbfecommendations for |
general upgrading ! of ponding[& system  including
appropriate design criteria’' and  other possible
technology for treatment and uﬁili$ﬁt?°“'

i | ' ! .

i !

l ] i ' : »jli-‘l' :
To upgrade pollutlon control measures including treat-
ment systems, formulate approPrlate design criteria for

pondlng system and recommen!w othet technology for
treatmeﬁt and utlllsatlon. P e

1, o

H \ .. | S

}: D '
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89 ANNEX 8
b 11‘5 | L]
[ ourpbr ! J
X ' | ! P 4
| Ph ! |I | " ‘\‘
b Ll
(i De51én criteria for ponding gystem
\“ I<-“ : . ‘.: L
| l

(11) Guldellnes fér pollutlon contfol management in the

f p taploca starch 1ndustry“ H . N
% L ' [ ‘;l:i ':: '

I R 3 ¥ |

!Hﬁii | Recommendat1¢ns for fuﬂther‘research with respect
) ""to  other !| posélble . tféatment _ systems  and
' utilisation of waste. K ‘ -
Lo
I s ‘ | ' :"IE ‘iii} t
P : o ‘{fﬁﬂii!
| ACTIVITY COMPONENT o ijgiyU;;i |

| : 1 u 1‘. ‘{ i N .
i ‘ kX J | |
N (1) thetature reV1ew concerning reatment methods

Cii) Survey evaluation and assessment of the existing

. tapioca 1ndustry -and waste treatment facilities
t |
' oot Fi 1‘ ‘ ¥
i ! : SR
(iii) ¢ Formulatlon of recommen?atl| s and guidelines
i . ,

i vy
,I ! [ T
.

. o e

{(1V) ' Preparation of report. F; V!;;

e SRS
l i? | o ‘ o jﬁ‘;

| INPUTS i | 5 %{j,
R U U R L
1 (a) : %gvernment Inputg f iH

. " . 1 F! i
oo | X SRR '

l‘ ‘;! \& it 1}

oo The Thalland ‘Instltuteﬁi‘éf Scientific and

{ ;3 Technologlcal Researchf (TI STR) will provide the
" ‘staff  and facilltles for . the Activity. The
) Natlonal Environment board w1ll serve as the

o coordlnator. A N
, |

. . H
[ . 1



| WORK PLAN

E‘f¥ 90 -1, ANNEX 8

; ' ’
,‘:'» : Ji :: iy
(b), | UNDPLanuts | b i
‘]: l "r . I:I‘ ‘\I ;

Financial support amountlng to US$5,741 will be

K prov16ed'by UNDP as follows:fj.
b | | P
|
|

.i ?hemicals SOF anélys slié'i'}i : ‘ Us$1,375
J ?urvgy expenéeslj- I P ?‘w } 1,176
o ! i sl ot

Glaséware i | H o % 195
f étationery ahd mfgcella?%??slétems 195

1

‘Sundry ‘ Y | 1,300

Reporting Cost ‘; 1,500

|
|
1
L
]
!
1
|
3ot

|
1
‘ i

aAs giéén in Annex 8(a).

l - N
1l
| . 3}

*'INSTiTUTIONAL FRAMEWORK

::, . . e
ThlS project will ' be 1mp1emertedlby TISTR with NEB as
the 'coordipator. ok v |

Pl ‘ -

BUDGET B

s I 1 i '|
The budget coverlnb UNbP contrlbut16n is given in Annex
B(b)*,%‘ : S :

I
[

Usss5,741




Annex 8(a)
WORK PLAN

" QOORDINATING COUNTRY : THATLAND

*s

_ ACTIVITY ° POLLUTTON CONTROL MANAGEMENT FOR TAPIOCA STARCH WATER

ACTIVITIES

~|1s~ Project Preparation/-= — T 7 - fi:]m,_} SN (SRS [ Ts SN S B EEE

T Literature Review T = - B BT R B DS MERE R Mt ofiey
R it i destlis-sstd QUSRS WSO S Pl Rty DN St ISl MMV IDvis = it BN
2. Survey and Sa:ﬁp.'L‘i_r-lg' ===={ PR =—==

3. Evaluation and Assessment ) R e

— e . [, e e — [

4. Progress report and report S SR SRR SR S I A SR R
writing (Draft)

5. Final Report Preparation 'm_ =
e ety ISR NS DS R A Nt 1Sl I Rt My s Mot




annex 8(b)

BUDGET COVERING UNDP OONTRIBUIIQG
(US DOLLARS)

COORDINATING COUNTRY : THAILAND

ACTIVITY POLLUTION CONTROL MANAGEMENT FOR TAPIOCA STARCH WASTEWATER

»¥

TOTAL 1988

————

$ - $ -

40 EQUIPMEM S e

: _‘;—’**41 Expendable Equlpment/Supplles = . ’7'7’7'?1(:5*73?::;—_ - ﬁ‘:‘j:__-i 570

~ ._:5:;_52 NOH"E‘Xpendable Equlptsent_w_- I T E T 95T SRS g5

31 RePOrtng Cost. . . o500 e e e 21,500 e e e
B2 -" sundry o T 2,476 - B

| zotal ForActhty N T . : 5 1741 - - 5,741 L
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WATER HYACINTH dARvESTiNG
MANAGEMENT AND ﬁTILISATION

\: : I '! i|,|

- ANNEX 9
b

ACTIVITY :
b

i oon R .
BACRGROUN? AND JUSTIFICATIONL il l\ )

y | R i & L
in Thalland, profuse growth“of | water hyacinth in
rlvers, ¢anals and lponds hasl caused considerable
envxronmental problems. Moet SLganicant among them
are’ nav1gat10nal problems, CIOgglng'of water pumps used
for 1rrigat10n and waterworks andqdegradatlon of the
qualxty of potable water résourt:és. Elimidation of
water hyacinth has become! an enhormous problem in

Thalland Phlllpplnes and Indone81a.

f g z }L iwi'iyra

: : .-; [

Todate there has' :not been avallab e any satlsfactory
method of harvestlng ' and Utllisatlon. or disposal of
water hyadlnth in the ASEAN reglon.; 'Therefore there is
an urgenti need to undertake studles on commercial
utlllsatlon of water hyacinth as Well as development of

proper harvestlng methods, - N
1 : : i I

bl
i
N
i

[

' Ii
.
ACTIVITY OBJECTIVE‘ Ii
T T N T
(1) ' “To control the wquantlty of  water hyacinth in
watercourses i through ithehj development of a
practlcal harVestlng system,!
' !.

\ |I \F |‘I

(11) TO make water thaCLnth és a resource +to be
utilised as efertillser and energy source on a

P
commerc1al scaleb, . !
{

X i
' §

OUTRUT R

(1) Approprlate technology ,for harvestlng of water
hya01nth -

\(ii) Fertiliser and fuel.
i -

i ol FELN B

i
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94:T3 ANNEX 9 .
|
‘F ACTIVITY COMPONEN? Jp . yi
B ; ! ; ' [y
| | [ a , SR
y (1)"Réviéw of barge and mechanltal part modification
| l’ "I literature  and characterlstlcé of water hyacinth
-, ¥
{ ! iltetature.-i "i . g I! . .
f;(n) Des:.gn, mstallatlon and fleld-tests of a pilot
y SCale barge model N
i o , LI

1 , C
(iii) Evaluation of performance datal and design criteria
‘ ' for scalequ:and économiq analysis.

? w { (i-l ;
1 . l ‘ IEREREE . : '
g“(iv)f‘Utlllsatlon of ’Water hyac1 tﬁ as fertiliser and
% ,quel.‘ oo b

bon gt g
,{%(v):?yraparationwof répprts.‘r g
T c B AR

i L ,

; = |

@!INPUTS ;

1&! i o e

0 IR

i}(a) GOVerﬁment Inputs‘ ,!; !;i&

:I} ' i . \ :‘ o :] |

g X r

h Klng Mongkut*Instltutlon oﬁ Téchnology Ladkabang
J} and the Asian! Institute of Technology will provide
@l ‘ all the staffaand fac111t1es for this Activity and
) the Natlonal Envxronment Board of Thailand will
wi act a? the coordlnator.'! H:;|

! . o EW ;’:I‘R

i | - iNE

? i | ; L

M (b); UNDP Inputs L T

ek ' i ar "‘l!

F1nanc1a1 support amountlng to US$50,000 will be
[ proleded by UNDP as follows =;

i IR
i ) . \ | . !i‘T‘
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fﬁ,‘ssf; ANNEX 9
f ¢:
8 FA - '
S f ﬁ I .
o & e M
P Support persbnnel 36 m/# ”;;[ ! Us8$3,725,
’lllA | !' ! Lol bl . I
Sub—contractI o 30.000
‘ w o s -

b \ .
I . .
. Barge with engine , 3,137

l ! i 1t L

| b o L‘ll

ChOpping set' with enginél.’#
i

H

!.. : =3,922

1 .‘: l

| t vy
Water hyacinth collector’ R 1,569

> ' i ! IR

. 1o

. L | <
V'Press roller | ‘% | 1,569
b Lo ‘ ' u

[ f (‘ 1!“

Hydrﬂullc package E 1,961
‘ . : |

! x o ;f . S ‘
Survey expenses S | 588

Operation exqens?% . - 784
© . sundry BN | 1,245
. ' 1l . ‘ !

Reporting cost 1,500

ST R US$50,000

Il WORK PLAN!
!
|

|
)| o
|

{ As 1n Annex 9(a) A
! v b . # !



R TI ANNEX 9

1 v ! J‘L [
{INSTITUTIONAL FRAMEFORKﬂ‘ i;
: P ‘ n ' diing 5.4; '
hThe part of the, Achlvity on ﬁérvé tlng and management‘
Ewill be 1mp1emented by Klﬁg Monékut Institute of .
iTechnology supervised by the Nation l Environment Board
‘.of Thailand, The part, of thewAct uty on utilisation .
tof hyac1nth ‘as fertiliser énd’ fdel will be sub-
‘contracted 'to the Asian Instltute {of Technology for -
\1mplementat1on. ‘The Klngl Mongkut Institute  of
Technology S will provide a* multldlsCLpllnary team
consxsting of mechanical, agrlcultuﬁal and industrial
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