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£)  Facilitles for Research and Training

1) Facilitles for Research

The only Facilitles of research for ONEB is at lhe only one
iaboralory wilhin the Envirpnmental Qualily Standards Division which has the
tolal area of 527 m . Due to the limited area of Llhe laboralory, lhe routine
and research gcllvities are conducted togelher without controaiing of the
contaminations. In order 4to gel ihe reliable and accurale resull of
analysis, Lhe expansion of the facilllles for research and lrainlng are
urgently required.

2} Pacllities for Treining

_ As mentioned in 1) the trafnlng for 1the laboratery work is
conducted only in the same laboratory research. All e¢f the Trainees are not
alloved to utllized lhe equipments by themselves due o the limited npumber
of equfpmenl. The number of tralnees are also restricted. ‘

As for the general iralning program, 1ihe ONEB has limited number

of , meeting rooms and audio visuwal sel, Tl Is raiher dtfficutt fer ONEB to
arrange many training programs at the same period.

a5 -
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h. List of Equipments for Research and Training Activitles

Tablei(&}jc)fquipmenta of Research and Laboratory Section { ONEB )

No. ’ Name of Equiphents
1 Iﬁfrared Spectrophotometer
2 UV;‘Vlsible Spectrophotometer
3 Spectrofluorometer
4 Atgmic Abporption Spectrqphotomcter
5 Gas Chromatograéh
6 High Performancg Liquid Chromstograph
7 ' Mercury Analyzer
8 © pH Meter
9 Do Héter
10 Analytical Balance
11 Water Sampler
12 Grab Sampler
13 Oven
14 | Iﬂcubator
15 Refigeratbr
16 R;Lary Evaporator
17 . Shaker
18 Tofal Orgenic carbon Analyzer
19 . Hot.Plate
20 Heating Mentle
21 Muffie Furﬁace
22 Centrifuge
23 . Autoclave.
24 . Water Distillation Unit
25 Water Bath
26 Uitréaonic Bath,
!;.;




4(3)-10.;(co'n‘1:'nue)

Table Equipments of Research and Laboratory Section ONEB
No Name of Equipmenis total
27 Pipette CLeaner 1
28 Vacuum Pump’ 4
29 Humiaity Meter Z
30 Current Meter 2
31 Homogenizer 2
32 Microscope 2
33 Turbidity Meter 1
34 SCT Meter | 2
35 Blender 1
36 ny Freezer 1
37 Ice Maker 1
38 Jar Test 1
39 0il Monitor 1
40 Kjeidahl Apparatus 2
“41 Aminonia Diatillatiéﬁ Apparatua 2
.h2 Autometic Dlepenser 1
43 Colony Counter | 1
44 Tintometer 1
45 Selective lon Meter i

a
i N9
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L3 -10-2 ' :

Table Equipments of Alr and Noise Pollution Section
No. Mame of  Equipments Total
1 High Volume Afr Sampier _ 11
2 CO Analyzer .12
3 HC Analyéer . : : _ A
.& NO,,NO,NO_ Analyzer a . 8
5 HC (from coer) Analyzer . | z
6 CO (from car) Analyzer ._ 3
7 CO+HC {from car) Analyzer B 4
8 Black-smoke Analyzer 5
9 Bélloon for sir pollution meassuring 1
10 Ozone Anaglyzer . 4
11 50, Analyzer : 8
12 Dats Locker g
13 Vﬁind Speed and Wind Direction . 8
14 Alr Monitoring Mobile Lab. Z
15 Stack Gas Sampiing 2
16 Gas Chromatdgraph 1
i7 Meteorological Instrument 1
18 " Sound Level Meter {Portable) 6
19 Sound Level Meter (Monitoring) 3
20 foise Dose (Portable) 3
2} Vibration Meter (Pc;table) ' 2
Total 99
44
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i Present Operation and Haintepnance of Maln Facllities and
HEquipmentg .

The operatlon and maintenance of maln facilities and eguipments are
managed by the offlce of secrélary of ONEB,
i Present Ha:ln{enance S.erv!ces System for Facilities . and
Sophlisticated Equipments
Since ONEB has no operators who have experlenced In maintaining Lhe

.sophlsllcaled.equlpments, all the maintenance services are conducted by the
private company.
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SESSION 2 : DBACEGROUND INFORMATION ON ENVIRONMENTAL ~ ADMINISTRATION lN
THAILAND
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2. Background Information on Envifonmental-Adminis!ratien in Thailand

(1) A list of laws and regulations concerning env}fanmcntal pollution
control and natural resources management

A. Public Health Act

(1) Content

Chapler 1 : Sanitation (A.6-30)
Part 1 Rubbish, Fi]ié} and Dirt

Part 2 Commercial = Undertaking which are - Objeclionable or
Likely to be Industries to Health

Parl 3 In Sanilary Promises

Part 4 Latrines, Night Soil Receplacles and Urinals

Part & Nuisances

Chapler Ii.: Hair Dressing (A 31}

Chapler 111: Animal which are the Cause of Nuisance and are Likely 1o
be Dangerous to the Public (A.32-33)

Chapter TV @ Waler (A.34-41)

Chapler ¥ : Trading in Food, lce and Other Articles (A.42-58)

Part 1 Public Markels
Part 2 Frivate Markeis
Part 3 Stall

Part 4 Hawker

Part § Private Premises

Chapter VI : Power of Inspection (A.51-58)
Chapter VIl : Miscellaneous (A.59-64)
Chapler ¥I1l: Transilory Provisions (a.65-66)

Chapler X : Penaltles (A.67-78)

]
Do
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(an Major Provisidns
{Article 6) Garbage and Night Soil

~ The disposal of rubbish, [ilth and dirl in lhe arca of any locality
shall be within the sole cowpetency of the authorily of that locality | bul
the local  aulhorily mdy aulhoerize any persoen to  carry out lthis work
wader his conlyol and, in order to give -cf{facl to Lhis section, lhe local
authoritly shall have Llhe power to issuve local governmeni bye-laws or rules,
as Lhe case may be, as follows @

(1) providing receptscies for rubbish and filth at public places
and privale premises ;

{23 prescribing procedure for the collecction and removal  of
rubbish and filth ;

{3) {ixing the scale of feces for Llhe collection and removal of rubbish
and filth ;

(1) prohibiting 1the laying , pouring , throwing or causing o be
deposiled on public roads and places any rubbish , [illh and_dirt which
is likely to impair health or clcanliness ;

(5) taking any other measure which is deemed necessary in order lo
confirm to sanitary conditions.

{Article 19} .Nuisancgs

The local official shall have the duty lo remove , prohibil and abate
nuisances in public or private places which tend to impair or are likely to
be prejudicial lo the health, safely or right and liberty lo the publie, and
shall Jook after and keep free f{rom nuisances all sireeis , roads .,
watercourse , gutiers , trenches , <canals and other places witlhin His
district.

Ju
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For the purpnéos'of lkis Act, nuisances are !

(&9 Ay  premises or parl  thereof such a construclion or in such
a state as to impair or likely Lo be dangercus Lo health or safely.

{2} Any cistern, pool, water bed, ditch, drain, channel, watercourse
or.  low marshy grbund , bathing place , latrine, uripal, night-soid
receplaqle. sewer, _gulter,_ dung or ash-pit which 1is silvaled in an
unsuilable spot, or which is or is likely to become a breeding place {or
mosquiloes or flies, or which is such as ito impair or likely to be injurious
to heal th.

£3) Animals which - are Xepl in such place or in such manner or in
_such number as Lo impair or likely lo be injurious to heallh.

(d): Any accumulation , steeping deposit of anything or lcaving

“any premises or thing in a disorderly slale vhich give offensive smell or

tends to impair or is likely to be injurious to health., or which is or
is likely to become a breeding place {or mosguiloes or flicé. ' )

{(3) Aay factory, woerkshop or wofking place, vhich :

a} is not kept free from effluent arising {rom any se#er, gutter,
latrine, night-soil 'receplacle, urinal  or {rom any olher
cause ! '

h]‘ is not sufficiently ventflaled se Lhal any gases, vapors, dust
‘or other ‘impurities , arisihg “{rom the work carried on
therein , as may be rcndered'éo'harmléss as nol to impair or
likely o be injurious to health ;

¢) is over-crowed while work is being carried on so as to impair
or likely to injurious to the healih to those working therein.

(6} Any building,: hut or shed used for humarm habiltation or for
keeping animals or for other purposes, which, by reasch of its prokimity io
each other, or wanl of drainage or difficully of removing rubbish or
filth er by any reason, impairs or is likely to be injurious lo health,

Jie
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(7)Y Any waler bed ., irench or canal , which is us¢d by the peanE nr
the water from which is likely to be used for buman consumplion or for
domeslic purposes or {or manufacturing arlicles Tfor human consumplicn
that is or is likely - to be so dirty as 1o impair or likely io be injurious
to heatlh.

(8) Any fire-place, furnace or chimney scending forth smokes or
unconsumed combustible matlers in such large quaniiiy as to interfere wilh
lhe neighbors or to impair or likely lo be injuricus to health.

(9} Any brick field, earlh-pit, sand-pit or excavation for any
purpose which inlerfere with the neighbors or impairs or is likely to be
injurious to health. '

(10) Any smell, sound, vibration, dust, or ash vwhich inlerferes wilh
the nelighbors oy impairs or is likely Lo be injurious o health,

(Article 20-30) Procedure to Remove Nuisanhces
(Ariicle 34) Resiriction on ¥Waler

The local aulhority shall have the powver to issue local government by
faws or rules, as-lhe case may be, for the control! of the. procurcment aof
wvater for lhe use of the public, and the local official shaid have the power
to close, fill up or prohibil ihe use of walcr in any poll .or waler bed
which is or is 1ikely to be injurious to heal th.

{Article 38) Protection of ¥Water Sources
No person shall bathe or;work'himself,- wash cloths or anylhing or wash

animal, make ailow fi1ih to flow into or by any mcans foul the pool, well,
cistern or watercourse or reserveirs which trom pari of local waterworks.

oy

oy
.
-
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B. Factory Act
(i) Content
Chapler | : Establishment and Operation of Tactoery (A.8-13)

Chapter 1! : Contirol of Factory (A.34-38)

Chapler 1l1 : Suspension and Revocation of License (A.40-42)
Chapter 1Y ! Penal Provisions (A.43-50)
Chapter V : Transilory Provisions (A.S]—SS)

(1i) Major Provisions
(Arlicle 4) scope of Application

This Act shall not apply to faclories owned by official aulhoritics,
nperated by the official avthorities for the benefit of the scourily or
safely of the nation, bul such faclories shall coﬁpiy with Lthe Minisleriai
Regulations concerning lhe site of factory, the preovenlion or curlailment of
hazards which may occur or occurring to ‘persen or properly or of
dislurbances, the removal of sewage, the drainage or the ventilation.

(Articie 5) Definition

"FACTORY" means a building, place or cunve}ancc ﬁsing macﬁine of
ioiaiing two horsepowver ‘upwards or equivalent, or cmploying WOTKCTS
numbefing seven persons upwards, whelher any machine is wsed or not, for the
purpose of manufaciuring, preducing, assémbling packing, repaitTing,
maintaining, lesling, adjusting, allering or demolishing anything, preovided
that it shall come under any of the'caiegories or kinds of factortes lo be
specified by a Ministerial chulaiion :

(Articlie 8) Establishment of Factory

A faclory may be established only when a license to establish a faclory

!.'. ) -
JEs
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has been oblained from the Under-Seeretary of Siale or his deputy,

In issuing a license lo esiablish a factory, the peried for cempleiion
of its establishmentl for operalion shall be presecribed therein.

The rules, ' procedures, conditions and forms of applying for a license
Lo eslablish a faclory and of issuing such a license shall be prescribed by
& Ministerial Regulation. '

(Article 12) Operation of Faclory

The person who obtains a license to eslablish a factory shall, upen
completion 6f Lhe establishment of lhe faclory and before Lhe faclory is Lo
be open for work, file an application for a license to operate lhe faclory
wilh lhe Under-Secretary of Stale or his deputy within thirtly days from Llhe
dale the establishment of factory has been complele.

Upon receipl of the application under the firsl pazvagraph, the Under-
Secretary of Slate of hié depuiy shall erder the competent aoafficial to
inspecl lhe factory and machine. If{ it appears that such factoery or machine
is nol in accordance with lhe }icensed plans apd speculations, the competent
oificial shall orde)y the person oblaining a license lo cstablish a factary
to rectify il. within Llhe determined period. [{ such pcriod is -
insufficient, the person bhlaining a license to establish a faclory may
apply for 1he exlension thereof to the.Under-Secrelary of :State -or - his
depuly who shall'givc the order to that effect as he may think fit.

If such'factory or machine is, or is rectified, in accordance wilh the
licensed plans and specifications, the Under-Secrctary of State of his

depuly shall grant the 1{issue of a license lo operate lhe féctory,

In issﬁing a license to operate the factory, Llhe condition determined
under Section § shall be prescribed therein.

A license o opérale ihe {factory shall be in accordance with Lhe
form prescribed by Ministerial Regulation. '
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{(Article 16) Valid Term of License

A license lo operate the factory shail be valid unlil the tast day of
the third calendar year reckoning from the year of issuing lhe license.

(Article 17) Renewal of License

In applying for renewal of the ]iéense lo operaie the faclory, Lhe
person oblaining the license to operale the factovy shall, Ddbefore tihe
expiration of such license, file an application in accordﬁnce wilh the {form
and procedure prescribed by a Ministerial Regulation so that lhe faclory and
machine shall be first inspecled by the compelent official. Upun-filing the
said applicalion, the operalion 6{ such factory may be conlinued unlil: an
order not granting the renewal of. lhe license has been given. '

In Llhe inspcclion of the faclory or machine, if il appears thal lhe
factery is nol in accordance wilh Article 39, or the machine used in  the
factory is not in a safely cnnditibn, Lthe compelent officiai shall order ihe
person oblaining a license to operate the faclory to comply with Article 39,
or to reclify, change or modif{y such factory or mackine Lo be in-a safely
condition. '

If the person applying for rencwal of the license complices propvfly
with Article 39, or rectifies, changes or modifies the factory or machine in
accordance wilh (he order of the competent official, Lthe Under-Secretlary of
Stale or his deputy shall grant permission for the renewal ef the license.

(Article 21) Enlargement of Factory

The person obtainipz & llecense (o operale the factory shall be
prohibited to cniarge the faclory unicss a iicense has been nblained Jrom
the Under-Secretary of Slate or his depuly.

(Article 34) Restriction of Location

when industria! zone has been determined under the Jlaw on .6ity

planning in any locality, lhe Xinisler shall have the power to nolify in ihe
Government Gazetie fixing the area in such the area in such indusirial zone
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wilhin  which certain catedary or kind of facioery shsll or shatl noet be
pranted le eslablish,

~ {Article 38) Suspenslion of Faclory

In- case where any faclory may cause a greal danger lo Lhe public, Lhe
Undev-Seerclary of State or his deputy shall order the person oblaining a
license {0 aperate the factory to suspend temporarily lhe who}c wol'k or part
lhereof, and to rectify such factory within Lhe prescribed period,

(Article 36) Power of Compelent Officla!l

For the execution of this Act, tihe competent official shall have ihe
following power and duties :

(2) lo enter any factory during working hours for “inspeclting the
conditions of faclory, building, office, machine, compound of the faclery or
building, and nlhér things so as lo render proicclion against dislurbance or
danger which may occur lo any persen or properly

(4) " lo give order in writing Lo lhe person holding a license Lo
operale lthe factory lo cease lhe whole operation el the factory or apart
thereof until lhe rectificalion shall has bcen_mﬁde lo lhe factory so as lo
ensure safely er to be in compliance with {he noli!icalién of the Minisler,
in case where the continued operation of the faclory may be  hazardous lo
person or Dfoperly or in case wvhere the person holding a licehse io operale
the factary does nol eliminale disturbance, remove sewage, noi providing
drainage or ventilation systems in accordance with lhe nolification of the

Minisler.
(Article 39) Duty of Person to Operate Factory

The person obtaining a license o operate lhe faclory shall have
foilowing duties :

(6} to make an arrangement for the removal of sewage, Lhe drainage and
veniitation ;

Fr
s
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-:(13) la make an arrangement, subject to lhe. law governing " such . and
such malley, for the safe storage and use of puaisonows, chemieal,
inflammable or ‘explosive material, or olther material which is 1ikely In
cause danger or produce dust, heal, light or sound to which the perfermance
af duties in decaling wilh such material is dangerous, as woil as lo provide
a- method and mean of prolection against danger for workers performing such
duties ; ’

(14) to carry oul'lhe work on factory wilhoul causing any disturbance
under the Public Heallh Acl ; '

{16) lo provide olher service as may delermined by the Minister.
(Article 40) Suspension and Revocation of License

¥henever it appears that the person obtaining a license to operate the
factory violales of fails to comply witlh the -provisiuns' of this Adt,
Ministerial - Regulations, nolificalions issued or imposcd under the
provisions of this Act, or fails (o comply with the order given be Llhe
competent official under Lhis Aci, the Under-Secrclary of Slate . or his
deputy shall have lhe power to give order suspending lhe license lo operale
lhe factory for such a period as he lhink fil,

In ‘the casc as mentioned in \he firsl paragraph, 1if such violalich nr
non-compliance is in a serious manner, the tnder~Secretary of Slale or  his
depuly may give order revoking the license {90 operale lhe factory.

(111) Major Regulation of the Ministry of Industry

(1) Mintsterial Regulation No.2 (June 4, 1969)

(Article 8) Waste Water Treatment

The . faclory wilh a drainage must provide a correcl and suilable wasle
water lreatment process for which a plan and explanation in detail lhereof

must be made to¢ show that it may not cause danger, damage or any

disturbance.
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(iv) Major Nolifications of the Ministry of Indusiry
{1> Ministerjal Notification No.2 (June 24, 1970)
By virtuve of Artiele 39 of lhe Faclories Acl, the Minisler of
Industry hereby preseribes rules and procedures which license to  operate

faclory of whalever caltegory or kind 1s under a duty 1o comply with, as
followsg

(Article 19) Refuse Disposal

Musi always Keeps the faclory clean and clear of refuase and mus L
provide .refuse receplacle or disposal according 1o the necessary and
suitabilily.

(Article 20}

Must separale refuse or unusable material which centains mixture of
poison, or colton wool, cloih or piece of cotlon stained with {lammable
material, .in diffcrent receplacle vwith proper 1id, and must provide spccia]
disposal of the above meniioned by following safety procedure and wilhout
causing anhoayancce. )

(Ariicle 21) Drainage

Must maintain drainage system in good condition and efficiency,

(Article 22) ‘Effluent Standard

Wasle waler shall not be drajned from the .{actory, except one or more
shall have been applied, -but not through the means of ditution, 1o lurn
waste (o become as follows (hercafter omiited)

(2} Ministertfal Notification No.4 (August 11, 1971)

- the addition to Ministerial Notificalion No.2-

b1
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{Article 75) Prevenlion of Nuisance

The smell, noiSe, vibration. dusl, fume and ash causcd by the factory
shall be got rid of so not as Lo cause nuisance or harm lo lhe heallh of lhe
those living near.

(Arlicle -76)

The sound proof syslem, exhausl pipe, or the muffler uf the prime mover
shall be properly looked after and mainlained in good condifions  at ali
Vimes,

(Article 77) Emission Standard

The factory which use the oven or other machinery causing smoke lo lhe
atmosphere shall . release  the smoke through the chimney having suitable
height, The blackness of the smoke shall net be more than 40X of Rirgleman
Slandard, except for the short period wﬁi]e lhe oven 18 1it ar the machine
slarred to blow thé ash or smoke, or lhere is an obstruction lo such syslem
to gel rid of lhe smoke.

(3) Ministerial Notification No.22 (August 31, 1985)

By virtue ‘of Article 39 (16) of the faclory Acl, 1ithe Minister of
Industry hercby issues a Nolificalion stipulating the principies and
procedures, for the license to operate a faclory to perform dulies as
follows :

{Cause 1)} The following types of f{acloery shall have a supervisor and
operator being vesponsible for the system of protection of environment,
pollulion who shall have gualificalion as specified under Clause 2.

_ 1.1} The factory discharging waste  waler from lhe volume of 60
cubic meter per hour {ecxcept for cooling water) or having BOD/load  of

influent from 100 Kz./Day upwards.

1.2} The faclory using hcaQy metal in the productiion prbcess wilh
volume of waste water from 50 cubic meler per day vpwards, and havipg volume
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of heavy meiel in wasle water {vem the factory as fnlanS :
1.2.1 Ziﬂc from 250.0b0 mg. per day ﬁpwards.
1.2.2 Chromium fram 25,000 mg. per day upwards,
1'.2.3 Arsenic from 12,500 mg. per day upwards,
1.2.4 Copper.from 30,000 mg. per day upwards.
;.2.5 Mevcury I;om 250 mg. pe% day upwards.
1.2.6 Cadmium frem 1,500 mg. per day upwards.

1.2.

-1

Barium from 50,006 mg. per day upwards.

1.2.8 Selenium from 1,600 milligram per day upwards.
1.2.9 Lead. from 10,000 mg.: per day upvards.

1.2.10 Nickel from-lﬂ;OOO mg. per da} upwards.

1.2.11 Manganese {rom ZSO,OCOImg. per day upwards,

1.3) The factoyy carrying out activily concerned wilh iren and steel

as follows
1.3.1 Factory havihg annealing - furnace-er which wser acid or
substance which may be harmful to environment in the production process and

having producltion capacity {rom 100 lons per day upwards,

1.3.2 Faciory having iron furnace having lotal capacily {rom 5

tons per balch -upwards.

1.4) Faclory carrying out activity concerred wilh petrol-chemical,
using raw malerial which is.the by-product from the oil refinery, in  lhe
prqduclion process in the volume of 100 lons per day upwards.

: t)(;
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1.5) Faelory carrying oul aclivily concerned with natural gases of al)

sizes, which extracts or trans{orm nalural gases.

1.6} Factory carryving oul aclivily concerncd wilh chlor-alkaline uvsing
cooking salt (NaCi) as vow walerial in the productlion «f soda ash  (Na (O
} causlic soda (NaOll), chlovic acid GICI), chlorine (€1 3 and bleaching
powder (XNaOCi}, having production capacity for cach ov in chmbinaiinn from
100 tens per day vpwards. ‘ '

1.7) Factory carrying oul aclivily concerned wilh preduclion of cement
of_all sizes,

].8) Faclary carrying oul activily concerned wilh refining or casling
melal with capacily of 50 lons per day upwards.

i.9 Faclory carrying out sclivity concerned with production of
paper pulp from 50 lons per day upwards.

1.10) 'Faclory carrying oul aclivily concerned with cyude oil  rvefinervy
of all sizes. '

(Clause 2) The supervisor, the aperator who is respensible  for  ihe
system for protection of eavironment pollution, shall have gqualificalions
as follows ¢ '

2.1) The supervisor shall be a gualified Bachelor of Eagincering or
Bacheler of Science or other {ield who has expcrience in environmenlatl
conirol, as approved by the Departmenl of Indusirial ¥Woyrks, For the case of
Engineering Consullant Firm, there shal} be person of above qualificalion.

2.2) The operator shail have qualificalion of junior high school and
shall be the person mentioned under 2.1.

2.3) Persons under 2.1 and 2.2 shall be regislered wiith the Department
of Industrial ‘Works, according to the regulalions and procedures as

specified by lhe Department of Industirial Works.

{Clause 3) This Notification shal) come into force after the lapse of
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ninely davs fyom ihe dale of publicalion in the Governmenl Gazelle,

(Clavse 4) Facloiies menlioned in Clanse 1.1 1o 1,10 must prerare
Foisoncus . Subslances Aralysis Reporis and submil them 1o ke Dcparlménl of
indusirial  Works cvery 3 manths on the form and according tn lhe prececduves
“presovibed by the Departmcnl of Industivial YWerks, The anaiysis of the
quantilies of poiscenous subslances must be performed by a  goversiment
analysis laboralory or. a private analysis 'laboralory- approved by Lhe
Deparlment of :Indusirial Works. In accordance vwilh fhe regulalions and
procedures prescribed by the Dcparimenl of Indusirial ¥orks.

Laws for . Enhancement and Conservation of Environment issued during
1983-1584. ’

_ Thcre. is at present anly onc law directly govcrning enhancement  and
conservation of the environment, This is lhe Enhancement and conservatien
-0f National Envirunmcntél Qualily Acl, B.E. 2§18, In addition, there ase
more. specific laws concerned wilh envivonmental proteclion and corservation;
namely, Llhe Animals Preservation and Protection Act, B.E. 2303 ; the
Nalional Parks Acl, B.E. 2504 ; lhe Natiopal Forests Conservatian Act, B.E.
2507 ; the Tuxic Subs}ances-hcl, B.E. 2528 : and the Buildings Contrel zci,.
B.E. 2522. During 1983-1984, ' the fallowing lavs for the  promolion and
cnnservnlion of nnvifonmcnt were enacted under various provisions - . '

(i)  Under the provisions of the Enhancemenl and Conservation of
National Environmental Qualily Act, B.E. 2518 (as amended in BIE. 2521 and
2522), the following laws were enacled :- '

In 1983 :

- Ministry of Science, Technology and Encrgy issved a notification
prescribing the standards nnd mcjhods‘bf'{esling sea waler Quality ~in Llhe
area of Maingarm Peninsula, Karon Bay -and Pdo Island, Changkal Phuket. This
law aims al conservalion of sea water to ensure its qualily for swimming,
waler sports , and ithe conscrvation of coral reefs within 500 meters of
‘the shore.

WG
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In 1984 1

- Ministerial Regulaticn No.2 (DLE, 2527) was cissved o
prescribe concepls of application invelving issuance, susbonsiun, revacalion
and. control of liceﬁses for qﬂn]ific& persons capah!b of composing Fid
reports, ‘ ‘

(ii) DBy virtue of the provisions of ihe ¥ild Animats Conservation snd
Protection Act, B.E. 2502, lhe following laws were enacted. (1)

in 1983

A Hoyal Dgcrcc presceribing lhe bhoundary of Omkni Fnrest FRescive,
in Tambon Yangpiang, Tembon Monjong, Amphoe Omkoi, Tazbon Moadka, Amphee Do
Tao, Changwat Chiang Mai, and the areca avound Mactoon forest  in Tamhnn
Maeltoan, - Tambon Sarmmoon, Amphise ¥aeramad, Tamben flaanna, Amphes Samngan,
Changwal Tak, werce reserved for conscrvalion of wild animals. Fmphasis was

placed on nalural resources conservation.

A Royel Deerce was passed for the cxpansien of reserved arcas for
wild life in the Salawin Forest in Tambun Saohin, " Amphoe  Mae  Sariang,
Changwal Mae llong Son for nalural forest resources preservalion, There  is
an abundance of wild animals in i{hese areas.

In 1984

- Royal Decrce prescribing Doiluahg Foreslt area in hmphoe Song of
Changwat Phrae as a foresi veserve in order 1o comserve wild animals  and
their habilal, and lo protecit walershed forests.

- The Mihistry of Agricuitﬁre and Cooperatives issued 5
Notifications on non-hunting areas cavering the areas of Rao Yaj Nalional
Park, Kao Napatang, Kao Taoprom, Xing Amphoe Thongsaenkhan, imphoe Tron,
Changwat Uliaradit, and Lamchan canal arca. Amphoe. Muang Trang, Changwet
Trang, Parangkal public 1and, Amphoe Panare, Changwat Pallani, Palaen area,
east Pakpanang, Palaen Xohchat :and Palacn at  the end of Taloompnnk
Peninsula, Amphoec Pak Phanang, Changwal Nakhon Si Thammarat, Mae Lao and Mae
Sae foresls, Amphoc Mae Tazeng, Charnpgwat Chiang Mai.

Wi,
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(hiiy By wirtue of the provision of the Nalional Parks Acis, B[
2501, lhe following laws have been enacled

In 1983 :

=  Two Royal Decrees prescribing the boundary of nalional parks in
arcas  covering 3 changwals, The areas around Soon feninsula, and neéarby
islands in Tambun Rajkrud, Amphoe Muang Ranong,  Tambuon Muangkband, Tambah
Kapoe, Tambon Banghin, Tambon Naka, Tambon Kampuan, Amphoe Kapoe, Changwat
Ranong, Tambon kura, Amphoe Khura Buri, Changwal Thangnga and  lhe area
around  Hoi Yedsibhalarmpi Shoal, P.P Yslands, and ihe neaby isiands, in
Tawbon Nonglhalay, Tambon Saithai, and Tambon Paknzm, Amphoe Muang Krahi,
Changwat_krabi,' for conservation of the natural roéuxrcos. Their  natural
characteristlics are ‘o remain unchanged, so ithat lhey may be used as

recreational centers by the people.
In 1984 :

- ‘Royal. Decrece piescribiag 2 ether national parks covering the
areas around. Puhin Rongkla Forest, Bor Pho King Arphoc, Nernperm Hing
Amphoe, Dan Yaeng King Amphoe, Nakhon Thai Amphoe, Changwal Thilranulok, ¥ek’
Sathon King Amphoc, Dan Sai Amphoc, Cﬁangwét Loei, and the areas  around
Phetra Island, Kao Yai Island, and lhe ncarby gfpup of Isi;nds. in  Huek
Suknrn King Amphoe, Palien Amphoe, Changwat Trang, Khon Ehlan ¥ing Amphos,
Thung whh'nmphne. Laemson Kong Amphoe and Pak Nam King émﬁhﬂﬂ. Langh Awphor,
Changwal Satun. They are to be uscd for conservalinn‘éf nalural resoﬁrccs.
and their nalural characler is to be maintained so that lhcy.may be used as

recreational centers by the people.

{iv)} By wvirtve of the provisions in the Natienal Foresi Resorves
"'Act, B.E. 2507, the followipg laws have been enacled.

In 1983 :
- The Ministry of Agriculture and Cooperatives issucd 28
Ministerial Regulalions prcscflbing the naliona! forest reserve areas for

conservation of {oresis, forest products, and other nalural resources,
covering forest arcas in various provinces of the Northeast, 1he Easi, the
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¥esi, Lhe South  apd the Norlh. Tho lofal tand area coavered under he

Minislerial Reguialions is 2,030,030 7yal.
In 1984 ¢

The Mirisiyy of Agricnlilure and Cooperalbives jssucd 48 Minislerial
degulations Lo prescribe expansion of nalwral foresl sescives,  This is one
mcasure to maintain lhe feresis, forest pragduels, and other naturad
reseurces, The lolal land area covered in the various provinces  of  lhe
Norviheasl, the East, lhe West, the South and the Norih is 6,532,059.75 rai.

_ {¥) By virtue of the provisions of the Texic Substances Acl, B.E. 2310
the following laws have becn enacted;

In 1983/84

- The Ministries of Public Health and Indusiry cach issued
notifications in which lexic subslances are c¢lassified  inle  iwo main
calegories, namely; ordinary and Ielhal.’ “Under these notificalions, masl of
lhe chemical compounds known to be loxic and harmiul lo human heallh and the
living cnvivonmenl are specificd fov lhe sake of provention and miligalion

measures.

23]
=

(vi) By virive of lhe provisiens ¢f Lhe City Planning Acl, DR.E. 2i

the foliowing laws have been enacted.
In 1983 :

- The Minisiry of inlerier issued two Ministerinl Heguwlalions
for wuse as a comprchensive cily plan in fhe areas of Tﬁup ¥a, HKing Amphoco,
'_Nam Dk, Kirg Amphoe, Chérncrn, King Amphoe, Nern ihra, King tmphoe, Tha
Pradee King Amphoe, and Pak Nanm King Amphoe, Nuang Raveng Amphoe, Chanpgwz!
Rayong, and in Nakluva King Amphoe, Nongprue King Amphoc and Huay Yai Fiog
‘Amphoe, Bang Lamung Amphoe,'Changwat Chon Buri._ This plan wonld be uvused as
" a guideline for development and mainlepanee of citlies and retaled arcas., or
for proper ulilizalion of petural resources, communicatlions and public
{ransport, pubiic -services in rural reas. The plaa would alse integrate

environmental planning with the amphoe-level development around the EFastern

s
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seabnard, which s desipgnated as a principal jndusirial base according o
National Ecohemic and Social Development PMlans.

In 1984 :

- Royal Deerees speocificed the Jand 1o be  surveved {or ¢ily
planning  f(or lhvee previnees including Amphoe Moang,. Chanpgwat  Chon  Buvi,
Amphne Sampran, Changwal Nakhon Pathom, and Amphoe Muoang Mukdaharn, Changwal
Mukdaharn,

~ The Ministry of Interior issued lwy Ministerial Regulations for
use¢ - as a comprehensive cily plan in two provinces, covering Lmphioe  Muang
Chiang Mai, and Amphoe Santsai, Changwal Chiang ¥ai and Amphoee Muang Ehon
Kaen, Changwat Khen Kaen for use as guidelinces, for develepmenl of  Chiang
Mai  and Changwil Khon Xaen as the Primary cilies in lhe Norlh and Norlhcasti
‘respectively according to the Nalional £cornomic and Sccial Devclopment Tlan.
The plans also assisl wilh cificienl land-use pianning wilh dun
consideralion for cnmmunity'expansion,_ spcio-cconomic coadilions and public
service netlworks in the fulure.
(viiJ Under the provision of the Artesian Wells Aot 5.E. 2520, the

following laws have been cnacled:
in 1984 :

- Ministerial  Regulation No.4 (D.E. 2527} contains important
provisibns prescribing fees fof use of artesian wclls, arnd fer lhe cepirsl
aof ariesian well usaée. ﬁrevious]y iheré'had been preseribed rales  for
waler usage and for chafgﬁng the water usage fees. from licenses. This
causbd the Iihhnsecs=lo drilil- wells and use wa{cr-unobnnnmica!iy. and  ihe

overuse of ground waler resources has led lo land subsidence.

{(viii) By_virlucfof the provisions of the Buildings Contrel “Act, B.E.
" 2522, the {oliowing laws have been cnacled:

SRV
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In 1983 :

~ The  Ministry of Infcrior issted Minislerial PRegulation Na,d
with - imporlant provisjons {or preseriptien of the slandards, melhods, and
criteria for consiruchtion, vrenovation, demalilion apd yemoval, usage o) a
change in the usage of a building. There are also provisions. {er
durabilily, safety, fire-prevention, public health, conservatlion of  ihe
enviraepnment, city planning, architectural silyle, 1trafiic facilities,  and
alher necessities. ' '

- wa Royal Decrécs were issted 1o coenlral  expansion nof
building construction, and uwrban growlh in the municipal areas of King
Amphae Ban Phai, -Amphoc Ban Phai, Chang@at Khon Kaen, and in Kinp Awrphorn
Thangkwen, Amphac Klaeng, Chengwat Ranong. in the interesls of slabilily,
safety, fire-prévention, public heal'h, envirenmenlal conservalion, cily
planning, archilectural design, and trensporlation fagiii{ies.

tix) in 1984, a Traffic Nelificalien  for the Y¥ingdom ordered
messurement ©of ssoke and noise emissions from vehicles in erser  {o  abale

pollution problems and mainlain publie health and the cavironmend. This

nolification specified molor vehicle emission and noise siandards,

et
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(2) Major National Polictes on Pollution Control in lhe Field of Water,
Air, Noise, Solid Waste and Toxic Substances

(AY Policy and Implementation Measures on ¥Waler

Ihcreaslng degradation of surface water resources reduces Lhe
available supply of waler, hence resulls in significant damage to social and
cconomic development, Policies and measures have been designed te avert such
damage as follows: :

(a).Conseryﬂlion of Surface Water Resources {(Policy 1)

To conserve surface valer resources the {following measures
will be utilized:

(i} Resources will be classified, stipulating the different
beneficial purposed for which water may be used.

(ii) Water gquality standards will be formulaled for various
beneficial uses, appropriale for use in Thatiand.

(ii1) All important watler resource areas will be regslarly
monitored to mainlain a continuing record on the status
of waler qualily and effecis from pellution or other

Causes.

{ivy Plans for increased coordination between operating
agencies on water pollution issues #ill be developed.
(v Cohtrol_meaéures to prevent water deterioration will be

formhlaled.

{(vi) Research projects ~will be encouraged for developing
appropriate technology for protection of waler qualily.
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{b) lwprovement of Degraded Walev Resources (Policy 2)

(i) For reéidenlial areas.‘ cxcessive disposal of sanily
wasles from residential eareas wili be prevenled; waler
qualily standards will be formelaled; and soiid was!ie
management systems will be planned and implemenied o

protect water qualily.

{ii} For industrial areas, induslvies witl be required to
treat wasles prupefly priav to discharge; industrial
eslates will be promoted including use of comprehensive
systems f{or. management of liguid and solid wastes;
exisling Jaws to prevent and reduce waler pollulicn
generaled by indusiry will be slricily enforced; and
the wuse of waler recycling sysiems in indusiry will be
encouraged. '

(iii) be mining indusiries, measures fo control wasle
substances from mining will be requived and will be
regularly moﬁilored; ~ the disposal sysiems to ho
require& will prevent discharge of damaging ameunls of
sill, heavy melals, and other conlaminanis; and use of
water recycling sysiems will be encouraged.

(iv) For agriculture, lhe9use of pesticides_nnd fertilizers
will be controlled, and appropriate technology will be
devclbhéd and applied to prevent damaging poliulion
from agriculiural sources.

(B) Policy and Implementation Measures on Groundwater
The pblicy is to conservé groundwaier quality and to maintain the
supply of these resources. To achieve this objective the following measurcs

will be used:

(a) VWell construction and opecration will be controlicd to=pfevcnl
contamination of the aguifers from surface drainage.

l1’
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1$:3}

{c)

{d)

(c)

(f)

{g)

Excrela dlispusal methods will be improved " lo prevont
groundwaler conlamination.

Solid waste management will ke improved lo prevent
groundwaler poflulion.

Industrial scwage discharges will be conlrolled to prevent
groundvater pollution. '

Agricul tural acltivilies will be rcpuialed to prevent
groundwater pollution, including contrel of agricultirat

-chemicals, control of animal wasics, and conlrol of relurn

irrigation flovws,

Sludies and r1esearch into ways to prevenl waler resource
delerioration will be encouraged and supported.

¥ithdrawal of granundwater resources will be controiled as
well as lhe purpuses for which it is 0 be used.

(C} Policy and Implemeniation Measures on Coastal Marine

(a) Conservation of ¥ater Quality and Nalurg} Scenery (Policy 1)

Coaslal water gqualily and scenic values will be  prescrved

utilizing the following measures:

(i) Coastal arcas will be resecrved for their mosl oplimal
development purposes, including tourism and
‘aguacul ture.

{ii) Seawaler rcsdurces will be conserved through planrning
and use of more effective pol]ﬂtion'conlro! moasures.

{ili) Plans will be formulated to prevent the delerioralion
of seawater resources by: '

{1) Preventing spills from gas and oil drilling
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{iv)

(v)

aclivilies,

{2) Preventing leakage of toxic chemical substances.

(3} Placing conlrols on dischorges of_cnolinﬁ waler.

{(4) TFPrevenling lhe disposal of Tadioaclivc_snbslancos.

(S) Placing controls on the waler wasle relensed by
industries.

Before devcloping 'any_ program, the impact on
environment will be taken inlo account including wvse of

the ervironmenlal impacl asscssmenl process.

Regular surveys for monitoring ol scawater gqualily wijl
be conductied.

(b) Rehabilitation of Degraded Water (Policy 2)

¥here

seawaler gqualily has been seriously degraded,

corrective measures will be undertaken as follows:

(i)

{ii)

The disposal of waste from induslria], commercial, and
agricul tyral activilies will bc controlled by means of

cefficient Arecaiment and dispesal systems which  will

furnish adequale environmental prolection,

Waler gqualily will be reguiarly . surveyed 1o got
relevant data for long-term prevenlion programs.

‘{c) Standards of Water Quality (Policy 3)

As part oi the overall program for control of scawaler

poltution, appropriate water qualily standards will be formulated using lhe

following measures:

(i)

(i

waler gquality paraMefers-for all usage purpose for aHi
usage purposes.will be standardized.

Secawater resources and coastal zone arcas, o be sel
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(b)

aside for conservation and developmental purpnses, will

be delineated and classified.

{i1i) Coordinalion and cooperalion beltween agencics conceracd
“wilh water deterioration problens, plus ihe nreventiicen

and the prescrvation of vwaler gualily, wili Lo
encouraged. '

(iv} flescarch inlo stabiiizing waler qualily «ill be
‘supperted.

(v) International cooperalion and coervdination on  the

subject of seawzler pollution conirol will be sought.

Pollicy and Implementation Measures on Alr Resources

(a)

(b}

(c}

(d)

(e)

f)

(g)

To implement thfs policy the following measures will be used:
Current laws, legislalicen, and minislry ritles and vegulations
will be amended lo oblain an effcclive overall program of air
pollution preventien and control.

The powers of the agencies responsible for .air polluoticn
conlrol will be strenglheneéd le achieve greater compliance

with lhe Jaw.

The agencies responsible {or the above will be reorganized so

they do not have overlapping burdens.
Air qgualily standards will be {formulaled and enforced..

The air quality and the diversily of pollutants in
signiftcant source areas will be surveved and analyzed. .

Air pollution standards will be improved to-be appropriate teo
achieve proleclion wilhin affordable limils,

The increasing trend loward private car cwpership will be

curbed, while at he same lime extensions Lo exisling public:
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mass lransporlation facililies will be eneouraged.

{hY lssuing  of smog approvel licenses to ihe privale seclor witl
be encouraged. However, lhe public agencies invoived must
approve theiy suitabitity.

(i) An effeclive air pollution prevenlion system will be preposcd
for all sources of pollulion including lhe conslruction
sector.

(i Studies, rescarch, and seminars conceraing air pollulien
issues  wil)l be supported with lhe pecople - informed of
imporlan! recommendations. '

(E} Policy and Implementalion Measures on Noise

Pelicy Prevention and Control of Noise and Vibration

Neise and vibration will be conlrolled lo levels which impase 0o

harmfui treat lo health and socio-economic development.

Implementation Measures

This policy will be implemented using Ehé follawing measures:

(a) - Legislation, rules, and regulations for nois= and vibration
prevention and control will sirengthened as nceced to  oblain
an effective control program.

(L) Agencies will be established to impicment conirel measurces
according 1o these laws, and their responsibilities of
various agencies will be cliearly set oul and redefined.

(c) Approﬁriaic noise and vibration standards will be formujated.

{d? Noise. and vibration conditions will be moapitored at  various
sources and populated areas,
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(e

{e)

(h

(i

vnise  and vibralion checking lechnigues will be improved Lo
fil {he ecivcumstances. '

Noigse measuring license will be issucd o privale companies
with the adeguacy of their conirol fagiiities approved by
concerned public agencies.

Pubiic places such as universilies, schools and hospitals
will be protected {rom excessive dislurbing noise ang

~vibration.

Noise and vibration control measurcs for building and rnad
consiruction and maintenance will be formelated to  suit

specific needs.

Studies,  rescarch, -and seminars on noise and  vibratien
pollution <conirel topics will be encouraged and the perple
made -aware of the harmful effecls of ecxcessive noisc  ond
vibration,

(F} Policy and Impleméntation Measures on Solid wasle

Policies

(a)

Government Involvement (Policy i)

Government involvement mist be increascd'to solve the solid

waste disposal problem because lhis has a direct impact an public health and

on the country's pregress generally.

(b)

Adequate prioritifes (Policy 2}

Suypport iecal adminisfralion wilh appropriaté budget,

‘manpower and lechnology, giving pfiorily io Bangkok and lhe major secondary

cily areas,

L
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Implemeniation Measures

To accemmodale . these policies, the following measures will be

implemenled

{a)

(b}

(¢)

W)

(e)

(s

&)

(h?}

(i)

Legistation relating teo waste disposal issues wjll  he
strenglhened o

Studies and - research on categories, volumes, and conslituenls
of solid wasle will be encouraged o furnish a belietr basis
for undersianding the problem and to facililate proper
disposal planning. )

Exisling problems and constrainls .invelving solid wasle
collection and disposal acltivities will Le carcfully examined
lo develop guidelines for short-lerm and long-term planning

- strategies,

Studies and research into promising new technigques ef both

vasle disposal and waste recycling systems will be supporied.

¥aste generated by industrial aclivities will be controlled,

especially those involving toxXic substances.

A long-term plan lo cope wilh wasle disposal prqbldms in

‘Bangkek and the larger secondary cilies will be formulated lo

develop appropriate melhods wilh consideration being given lo
technology, economic, social, environmental, and public
health itmpacts.

Equitable service charges by municipal adsinisivations «ill
be tnlroduced to increase their revenue improving operations.

The people will be made aware of the problem and effecls
relating to solid wasle managemgnl and will be called uwpon to
make a cooperative effort {o help solve the probiéms.

Wasie reduclion methods will be specified:
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(1) Prnduél standards will be slipulaled.
(2) Wasle from production processes will be controlled.

{3) Use of degradable ma\criais will be promoled (o yeplace
use of non-degradable.

(G) Policy and Implementntion Mcasurcs'on Toxic Subslances
Policies
(a) Basic Data (Policy 1)

Study and obscrvalion of effects of loxicily should be
strengthened.

(b) Sharing of Responsibility (Pollcy 2)

Encourage bolh the public and private sccler. to share

responsibiiily for toxic subsianccs usage control,
{c) Adgquate Support (Policy 3)

Support the introduclion of suificienl manpovwer, rperaticnal
equipment as well as operational expenses lo prevent and ‘solve toxicily
problems,

{(d) Public Education (Foficy 43
_ Educale t{he pcople from a young age o appreciate  the
benefiis as well as the harmful effects of toxicity on public heal)th and the
environment,

Impiementation Measures

To implement these policies the follo#ing measures wil)l . be vsed:
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(a) .

(b)

General Measures

iy The agencies 1o become invelved in loxic substance

conlroi will bo idenlified. Facilities at " educalional

apd rescarch  institulions will be  surveved and

investigations carried oul lo detleimine which

substances are most-hazardous to public health.

(it} Systemalic pguidelines will be developed (o
dala collcction,

{iii) Existling  laws will be reviewed and improved

chemyian!
nrimary

o maich

technology advancemert and environmental change.

Specific Measures

(1) Use of loxi¢ substances for agricullural and
ulility purposes wiil be apprepriately controll

pubiic
ed.

{1) Law and regulations relaling i¢ preper examinalian

and idenlificalion of ‘toxic svhstapces will be

studied and veviewed. . This may subseducn{ly Yo

revised and strenglhened to prevent cnvirenmenlial

deterioration from loxic substances by .:

- Formuiating siricl conirol procedures co
the import, preduction, packing, distr

ncerning
ibution,

purchasing, and storage of toxic materials.

- Stipuiating appropriate measﬁrcs on

toxic

material usage especially those in lhe slow

degradation categories.

{2y The people will be attuned tlo: ihe use
dangers, = and _impaclt on health relating lo

fulness,

use of

toxic substances, This will be achieved by public

relations and by the use of educational in
apd other public and privale agencies.
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(3) Analysis and research relaled ‘Lo the study of laxic
and other dangers subslances will be encouraged.

- A toxic substances dala cenler  will be
cstablished to accumulate documenls and
informalion from intcrnal and exiernal sources.
Fls  funclions will include the exchange of data
and documenls from other members of: the United
Nations Environmental Program.

- Agencies - involved in loxic substance analysis
will be encouraged to incorperale supporting
manpower and equipment into their aclivilies,

Controls will be strenglhened relaling tlo toxic

substances found in consumer articles and public

utilities.

(1) The maximom residue limit in commercial crops,
meats, and consumer products will be stipulaled.

{2) Boilh public and private enterpriseiinvu!vcd in foond
quality maintenance will be encouraged lo chenk

consumer producls in a timely manner.

(3) Responsibilily will be delegated o  agencics
involved in {ood qualily control in.conjuntion:with
giﬁing them the power to take action when sel
standards are violated.

(4) Food qualily control legislation will be revised as
well as minislerial acts which should be adapled to

fit changing circumstances.
(5) Food qualily standards will be maintained by

educaling people on ihe meaning of standards and
procedures lto follow regarding chemical additives

~— 205 —



and harm{ul subslances. This will be achieved by

pubiic relations aclivities through the media.

(iii} control - of wuse of loxic subslances for industrial

" purpnses will be slrenglhcﬁcd.

(1) the  report  formal. for  facleries will  be

(23

3

standardized to prolect the securily and heallh ef
workers. These Includes:

- air standards in indusiry and mining.

- Standards formulated in relation in Jevels of
toxic smoke and dhst present in lhe almesphere
and {he ievels of loxic subslances in discharged
water,

-~ Machine quatily standards.

- ¥Worker healih staﬁdards' stipulaling acceptzble
levels of loxic substarces in the body, inctuding
criteria by which to assess sickness condilions
and lhe outlining of the minimum requirements for
sanitary services {o workers in faclories or

mining operations.

Indusirial estale zones Qill be clearty fdehtified

. to " effectively control faclory operations and

reduce environmental dislturbances.

Studies of toxicology technology will be sbpporlcd
al  higher education and posi-graduale levels for
government officials involved in the toxicoloegy

control program, including -

- At the government level,  oificials who are
responsible for prolecting the workers® Thealth
preventiing environmental deleriosration.



(4}

(63

(7}

- Al lhe oawners' and adminisirative level ol al
rejaled pesitions, thosc'whn 310 responsible for
the workers' and social welfare.

- Workers concerned wilh the lechnology of self-

sweteciions from loxicological hazards,

-

Procedures will be followed 1o examine and revice

“the Yaws, 1o formulale standards and measures o

prolect lhe environment, and to prevent Theallh
hazards regarding loxicity. Amendmenls  wiil)  Le
made and provisions added {o {it the circumstaences.

Medical facililies will be established for the
specific purpese of irealing toxicity viclims for
chemically induces allergic discascs,
hYpersensilivily' and other tnxicily-related
illnesses.

the agencics respunsible for canirol of indusiries
and {or protection of workers will Lo supportlasd by:

- Increasing their staffs,

- Upgrading lhe employee cducalional level.

"~ Introducing more accurale and cfficient measuring

equipment for lesling the safely .of working

conditions.

Méasures will be laken to pfomnle coordination

beiween the Minlélry ef Industry, Ministry of

Public Health, Minisiry of Inlerier, Banghkok
Melropolitan Administration, Ministry nf-
Agriculture and Cooperatives, the National

Environmen! Board, and other concerned:agencios ]

help carry out these policies.
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(iv) Effect of Radioactivity

(1) Surveys will be made lo delermine the concentralion

ol radioactive subsiances in the air . apd veo'er
resources which may inlroduce radiation into  (he

environment,

(2} The effecls of radiation surrounding radicaclive

3

usage arcas such as-hospilals and facleries will be
studies. .

Radiation levels in the bodies of those  werking
with  radiecactive malerials «ill be reguiarly

checked and recorded.
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(3) Major Montloring Programs on Environmenial Quality in Thalland

a) Detaill of each moniforing program in the field of water, air hoise
and loxic subsiances are shown In Table 2 ¢33 -4 -2

b)  Number of slaff involved, meihods of analysis, technical level of

-5

slufi-_engaged are shown -in lable 20323 -4,
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203)-2-4

Table Monltoring Program of Alr Pollution in

Province ( 1988 )

Samut-Prakarn

Location

Bangna Meteorological

Office

. Mettaleurgy Div. ,Depart-~

-ment of Mineral Resources
, Prapadaéng

Natienal Housing Authority
, Bang-Plee

Samut~Prakarn City Hall

. ECAT , Prapsadseng.

1 Jan - 31 Dec

Same

Same

Same

Same

Monitoring Parameters

50y NOX' Total dust
pust < 10 um , Dust
> 10 um , Meteorological

data

Same

Same

Same

Same
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ALBY-3
Pollutants, methods of measurement and instrument used by ONEB

Table

Pollutants

Methods of measurement

Instruments used by ONEB

Carben monoxide (co)
Nitrogen dloxide (NOZ)
Sulfur dioxide (802)
Suspended Particulate
Matter (S5PM)

Ozone (03)

Lead (Pb),

Hydrocarbon (HC)

NHon-dispersive infrared

detection

Chemiluminescence

Pararoganiline/Fluorescence

Gravimetric-High Volume
Chemiluminescence
Wet Ashing-Atomic

Absorption

Flame Ionfization

Beckman Co Analyzer HModel B66

Beckman NOX Analyzer Model
952 A

Beckman Fluorescent SOZ
Anélyzer Model 953 and Horiba
AP-300

GHW High Volume Air Sampler
Model GMWL-2000 H

Gzone Analyzer Beckmén'Hédel
950 A / Monitor Labs'.
Perkins-Elmer Atomic
Absorption

Beckman HC Analyzer Shimadzu

Gas Chromatograph

17,
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Jable 1¢3>-4

Number and Level of ONEB Staife in Monitoring: FPrograms

Project Name Ho. of Level Education
Staffs Background
1, Mater quality development for 12 c6 -1 M.5c
Chao Phraya:River | c3-6 B.Sc
C 2 -4 pip. { Survey )
2. Water quality development for 4 cC4 -1 M. Sc
Bang Pakong River ¢ 3 -3 B.5c
3. Water quality develobment.for 3 .b -1 B.5e¢
Mae Kléng River c3~2 B.Sc
4. Water éuality development for 7 c5H-1 M.Sc
Tha Chin River c4 -1 B.5¢
c 3 -‘5 B.Sc
5; Songkhla Lake 3 cS5-1 Ph.D { Engr )}
¢ 3-2 B.Se
6. Enyironmental quality develop- 3 cC5-1 H.8 ( Engr )
~ment . 1in Regibpel Cley I G A._ 1 M.Sc
¢3-1 B.Sc
7. Eastern Seaboard regional. envi- 2 c6 -1 Ph.D
;ronmgnfal management planning c3-1 B.Sc
8. Uétef.qualitf monitéfing of 1 c4 -1 M. Sc
coastal area along Phuket Island
9. Alr pollution monitoring program 8 c 4 -2 M. 5S¢
in Bangkok area c3 -6 B.Sc
1k,
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Table (3.5

Method of Natqr'Anaiynia

Ho "Parameter HMethod
1. Conductance , Specific Electical Conductivity Method _
2. Residue-, Non-Filterable Cravimetric Method , Dried at 103-105°C
3. Residue , Total Gravimetric Hethod ,Dried at 103-105°C
4, Turbidity Nephelometric Method
5. Acidity Tiltrimetric Method
6. Alkalinity Titrimetric Method
7. - Arsinic AAS Method
8. Cadmium AAS Method
9. Chloride Titrimetric ,Mercuric Nitrate Method
10. Chronifum AAS Method
11. Copper AAS Method. -
12. Cyanide .~ Colorimetric,Pyridine-Pyrazolone or
4-Pyridine Carboxylle Acid-Pyrazolone
Method :
i3. Fluoride, Total Colorimetric, SPADNS with Distillation
Hethod
14. Hardness , Total Titrimetric, EDTA Method
i5. =Iro_n AAS Method
16. Lead AAS Method
17. thganese AAS_MetEcd _
;18. Mercury Cold Vapor Technique
19. Nitrogen, Ammonia Coloffmetric, Hesslerization Method
20. throgen, Nitrate-Nitrite Colorimetric, Cadmuim Reduction Method
21. Nitrogen, Nitrite . "Colorimetric Hefhod
22. pH E!ectrbmetric.ﬂéthod
23. ‘Oxygen, Dissolved Azide Modificstion Method
24, Phosphorue, Total Colorimetric, Ascorbic Acid Single
Reagent Method
25. Selenium AAS Method
26. Silver AAS Method
27, Sulfate Turbidimetric Method
28. Sulfide Colorimetric, Methylene Blue Method
29. Zinc AAS Method
30. Anionic Surfactant Methylene Blue &thod

106 -\
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Table zc»-s Ceconlinue)

No " Parameter . Method

3. Carﬁon, Orgadie, Total (TOC) Combuetion-Infrared Hethod

32, Formaldehyde Corimetrie, Acetylncetone'ﬂethOd

33 : Nitrogén, Total Kjeldahl "Kjeldahl Method .

4. Oxygen Consumed Permanganate Method

i5. Oxygen Demand, Blochewmlcal(BOD) Five-Daya Bbp Method

36. Oxygen Demand, Chemical(COD) bichromate Reflux Method

37. 01l and Grease . .Fluorescence Spectrophotometric Method

38. Organochlorinated Pesticides Caa_Chromatographic Hethod

g, Organophosphorus Pesticides Gas Chromatographic Method

40. Phenols : Colorimetric, G-Amincentipyrine Method

4%. Folychlorinated Biphenyle(PCB's) Gas Chromatographic Method

2. Trihalomethanes lNead Space Method

63, Tannin and Lignin : Colorimetric'Hefhod

44, Microblological Examination Muttiplé Tube (MPN) Tests for Standard
in Water Total Coliform and Faecal Coliform

106-2
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{4) Environmental Impact Assessment ; problems and procedures

It is sgreceable that economic development has led to a gieatl
improvement on  1lke nation's economic slability and people’'s weli being.
However, developmenl- activities, to a ceriain exlenl;, also created some
adverse effecls on natural environment. Thailand has embarked on Lhe
economic  develvpmenl in the past three decades which the project ave
normalily reviewed in lerms of economic. and technical integrily while
énvironmcnia] considcration arc generally ignored. Nol until year 1970 lhat
the récognition of envircnmental problems have become widespread, due to Lhe
public cnnéerns on ‘the rapid delerioration of nalural resources. Eventually,
official recogniltion to the need for inclusion of environmental planning
into the development planning resulled in ihe eslablishment of a national
environmenlal committee §n 1971; the Technological and Environmenlal
"flanning Division wilhin the Nalional Econbmic and Social Development Board
(NESDB) in 1974; and promulgation of the WNaliongl Environmental Qualily Act
(NEQAY in 1975. The NEQA cstablished the National Environmenl Doard (NEM)
and Office of the National Environment Board {ONEB), an execulive
secrelariat and operation arm of ONEB.

(i) EIA System in Thailand
Legal Requirement

- The Natinnal Environmenlnl Quality Act of 1975, required that ' NER
perform several functions jncluding advisory, policv-making and coordinalion
nf.ail environmental aclivities.in the counlry. However, ' ihis Act did nnt
grant  NEB the aulhorfly necessary o require projécl proponenils to prepare
environmental impact assessments. To remedy lhis legal obslacle the Acl was
amended in 1278, so lhat NEB now has lhis authority. Acéording to Secticn
17, parsgraph (1) of the National Envircnmental Quality Act of 1078 “The
Prime Minisler shall, with the advice of lhe Nalional Enviranment Board,
have Llhe power lo issue notification 6f categories and magnitude of  projec!
or Eactivities of Government agencles, stale"enlerpriseé or privéle
drganizations, which are reguired.to submil a report cnncerﬁing the sludy
and measures for the prevention of and remedy for lhe adverse effect on
environmenltal quality during the preparalion stage of such applicént to ‘1he
Offfce of the Natlonal Environment Board for consideralion and approval

107
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P

before further proceedings.™ Under this revised Acl, ONED has aulhority and
responsibibily Lo review environmenlal impact assessmenl reporis, which yavg
lo submitted 10 ONEB. for approval before _develnpmcnt projecls can he

implemented.
Ministertal Notification

The  fivst netificalion of calegories end magnilude' af projecls ov
aclivities in both public and private seclors which will require FJA was
made by the Minister of Science, Technology and Enefgy.in:JUIY 14, 1981. The
nolification vas officially effective afler ils publishment in the
Governmenl Gazette in Seplember 27, 1981. Develeopment projecls included in
the thification are : dams, irrigation, airports, holel and resort
iaciii(ies, mining, ports and harbors, 'thgrmal power planls, indus!irial

eslales and specific indusirial projects. (see Annex I)
Hiﬁisterial Decree

At the initial slage of the EIA system, vregisiration of EIA cxperis or
consultants  was nol reguired. Thus, FEIA could be performed by any pariy,
efther it is a consulting firm or a {ree-lanch parly hired by prejeccl
proponents: Being aware that the effecliveness of ETA system depends mainly
on  the idenlification and asscssment of lhe impacls, as well as lhe proper
measures to coée wilh significant negalive effecis. In order to come up with

jsﬁbslanlial information and effeclive measures in the EIA, qualified experls

or censultants are needed, Therefore, the Mlnister of Science, Technanlofy
~and Energy has issued Ministerial Decree No 2 (B.E. 2527) in November. 2,
. 1984 . designating persons or bartics eligible for applying for a license ta
" prepare on EIA report (see Annex II), The Decree was officially effeclive
after Its publishment in the Government Gazetle in December 12, 1984. To
comply with lhe Decree, EIA report submilted to ONEB for consideralion and
approval has \o bc'prepareﬁ only by party registered with NEB. Up to now 27
" parties .have been registered as qualified to conduct EfA reperl. They are
educational inslitulions and private consulting f{irms.

.1 O(J
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(i1) Instilutional mechanism on EIA implementation
Legal procedure and Institutional Invo]vemen{'

Section 18 of the MNational Environmental Qualitly Acl of 1978 stlales
that .in lhe case wheyre there is & Nollficalion regavding lypes of projects
rcqﬁircd EIA, ‘lthe oificial invesied by low with the power and duty to
consider and grant a permit or renewal of a permit lo any person in order to
enable him 1o carry out any project or aclivity shall subiit  a repory
conterning the sludy and measures for lhe prevenlion of and remedy for the
adverse effecl on the environmental gualily during lhe preparation stage of
such 'apbllcanl to the Office of “the. National Environment Board for
consideralion and approval before futher proceedings. Therefore, the parlticecs
involved tn the EIA implementalion can be calegorize as

-~ the permitting agency, who has te submit on EIA report, for the
project which lisled in the Netificalion, Llo ONEB for consideralion and
approval before a permil can be granled. XNormally the reporl is provided bLy
“the project propenent. In the case of public projeci, 'he EIA report is
directly submitted by lhe government agency on stale entetprise cnncérned ]
ONEB because the final decision of such project will be made by the cabinet.
The recommendalions of lhe project will be submilted o lhe cabinet through

lhe National Fconomic and Social Development Board.

- the projeét ”proponenl, who ma? “be a - government agency statle
enlebprise or private sec{or'whose project or acltivity has to' comply wilh
the Notification. The project proponenl-is responsibie for lhe EIA repartl
preparalion. P

-~ the consultant who required by taw to be regislered with NEB as a
qualified party to performed EIlA. ‘

- the reviewing égehcy, the Division of Environmental Impact Evaluation
(DEIE} of'ONEB'is responsible for the reylewihg process. A reviewing leam,
consists of DEIE slaffs or official from olher division of ONEB will be
formed. And if il Is necessary, outside-experts may also be invited to
réview specific lopics. Numbers and qualification of reviewers for each
project will depend upon 1t lype, size and otlher characleristics as well.

|y
-
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Time for reviewing

In-addition to lhe instilutiens involved in the EiA-implementalion, it
is also required by itaw thal lhe reviewing process has lo be compleled
wilhin a cerlain period of time.. ONEB has lo consider the BlA reporl willhin

90 days from the data of receiving such report, for lhe firsl review. e

ONED does nol finish ils consideration within the said period, il is dcemed
that ONEB has grants its approval.

In the case that, ONEB does nol give its approval in-lhe {first review
and réqucsts for “more detail information/data/preventive or mitigalive
measures, the permitling agency shall delay lhe grant of permit or renewal
of permit to ihe applicant. TFor the second review, ONED has lo consider lhe
requesied =documenl within 30 days f{rom, the dale of rcceivfng suth
" submission., The EIA approval precess for bolh public and private projeci are

shewn in Annex 111 and Annex @Y.

However, it should be noted that ONEB'Q enforcementl powers indirectly
control the proposed project by reslriction of the permii-granting authority
of the agencies concerned. The EIA report, if is rejected by ONEB, Lhe
permitting authorities will alse refuse 1o grant ils permission. for
applicalion of such projec! and vice versa. In ihe case thal the EIA repert
is approved with conditions.

The condilions will simultianeously be included inte the permitting
licenses

Hanpower Strengthening

The manpower 'aliocaled for the EIA work Is an importanl faclor to
determine the success of the system., ONEB included a’ Division of
‘Environmental Impact Evaluation to be responsible for the adminislralion of
the EIA process in lhe country. Around forty, ouil of twe-hundred of WNEB's
technical staffs is allocaled to DEIE for managing EIA work. The main
responsibilities of DEIE inciuded reviewing EIA report, provision of EIA
preparalion guidelines, reviewing/preparing terms of reference for some
specific " project as requested as well as developing new lechniqueé and
mefhodbiogies for EIA.
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The  improvemenl of the EIA sysiem and efficiency at the projecl  and
policy levels will mnal be accomplished wilhout the co-operation of  the
agencies involved., Allocalion and slrengthening of Llhe manpower to cope wilh
cavirenmenlal issues, in agcnéies concerned is necesséry, ecspectally, those
éoncerncd wilh planning and of nalural resources managemenl and pellulion
conlro!{ “Al though there is a number of existing or planned enpvironmenial
units in government or stale agencies, there still remain several zgencies
that ‘have not established such uniis. Some unils have been initiaicd. bul
have encountcred budgel and manpower shortlage problems. llence, the NED found
it 'desirab}e to specify po]iéies for lhe establishment or strenglhening of
environmental units by considering the agencies that sheuld have or promole
environment unilts. The"brinciplc was approved by Llhe cabineﬁ in July 9,
1984, There are G agencies with high priority for the establishment of
envirohmental units namely Royal Irrigation Deparlment, Highways Department,
National Energy O0f{ice, Harbor Department ,Mineral Resource Deparimenl and
Thailand Industrial Estale. And lhere are 17 additional agencices wilh lower
priovity such as Fisheries Department, petroleum Aulherily of Thailand,
Tourism Autlhority of Thailand, Social Welfare Deparimen!, National Housing
hAithorily and so on (see Annex Y3.

(iit) EIA Guidelines

At the inilial state of formal E]A:.imp]émpnla{ion, mest " of - the
governmenl and privale p}oject proponent are unfamiliar and uncertain as how
to comply wilh the EIA reguirementis. Tﬁe NEB, " therefore, =H'as-to provide
advicée and assistance to 1he-§roject proponent.in'ihe'preparalion of * their
ETA repoft. Iin addition, the ONED has published and dislribulcd_thc Manual
of NEB Guidelines for preparatijon of Environmenial [mpact Evaluation. The
manual is a series of guidelines, ~each dealing wilh a parlicular aspect of
the subject of environmental analysis.'fhese guidelines are as follows :

1Y general Guidelines for FPreparation ‘of Envirormenlal Impact
Assessment Report, which are applicable o all EIA reports to be prepared
for review by ONEB L

2) Supp!emenldl Guideliines for Specific FProject Calegories, vwhich

supplement ~ ithe General Guidelines by {furnishing additional informalion
applicable to the parlicular type of project of concern.
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1) Guidelines ~ for Preparation of Initial Invironmenlal Examinalinn,
These are applicable to all propesed projecis. The objective of lhe JEE is
to delermine whether- a full-scale EIA will be needed.

4} Guidelines {or Preparation of Terms of Reference.fof preparation  of
E1A report, : ‘

All  of the guidelines issuéd by ONEB are lentative and will be revised
as needed when experience is gained in Thailand ‘in the_ practice of
environmenlal impdct assessment. The objeclive of ONEB in developing these
guidelines is lhal Lhey wiil suit lhe current candilion of developmenl in
the countiry and that they can be implemented by project proponent .wilhin
budget and times limitations. It is betieved that lhe EIA reporis to be
prepared accordance . wilh this guidelines will serve lo minimum cssential

environmenlal proleclion needs in Thailand.

Revising of ETA procedures and guidglines are under the consideration
of ONEB after a few year experiences'Ifom implementation of the process,
But, currenlly, due to staff Jimitalion and workload, manpower can nol he
fully allocaled for Lhe overall revising f{asks: 5o far, only specific
guidelines is adapted on Lhe case by case basis lo meel lhe uvrgenl. ncedcd
such as guideiines for preparation of EIA reporl of hotel  or resort
faciltities in Pattaya areca. However, - technical assistance has been request
from Asian Development Bank and other developed countries which have ElA
expérienées. Since one mean of achieving sappropriale techniques and
methodologies, effective procedures ,and capable expertise is through
technology transfer. '

suggested format of EIA report
The major conlents of the EIA report can be outlined as {follow :

1. lniroduction presentaiion of purpose of Lhe reporl.-exlént of the
ElA study, special techniques and methods used.
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2

. Descriplion of prolegl @ included

lype of project

]

need for project

- location® (maps showing general location, specific -location,

project site layout)
- Size or magnitude of operation

3. Descriplion of  Enovironment 1. Sufficient infTormalion Is nceded lo
give a brief bul clear picture of the existing resources namely

Physical resources : Water/Air/Land

Ecological resburccs_: Agualic/Terrestrial

~ Human use value : Land use/Infrastruclure etc.

b

Quality of life values : Socio-economic/Recreation elc.

4. Anlicipaled .'EQE.'LEQDEQBLQ_L Impacls apd FPlans for Prolection :

included

- expected impacts of the project and each resocurces should be

evaluated on item by item hasis,

- mitigalion and ofisetting mecasures should be proposed where there
has been any significani adverse effecis {rom the project.

- identification of lhe extenl io which the proposed project wou'd
irreversible curtail the potential uses of the environment.

- temporary effecls during project constirucltion should also be

discussed includinhg proposed remedial measures.
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5. Consideratiop of Allernalives : 1In the evenl hat lhe proposed
projeclt will vresull serious loss of environmenlal resoutrces. The repord
shoauld include consideralion of allernative projecls or  approaches which

could achieve ihe same or eguivalent results,

6. Monitoripg ! The report should describe Lhe ménitoring program to be
eslablished and continued by project preposal fullowing granting of approval

for the project to proceed,
7. Summary end Ganclusions :
(iv) Experlences on EIA Implementattion

The ONEB has reccived cooperation from governmenlt organizations and
state and private enterprises in preparation of ETA reparts for
consideration and approval before project implementation. Since lhe legal
procedure in September 27, 1981 up to December 30, 1987, a lolal of 1,628
projects were reviéwed by the ONEB. MWining projects account for about 77.%52
percent of the total projecis. Most of there are small-scale project. Deltai)
shown in the table below :

TablezY1 EIA Reporis received by lhe ONEB, classified by project lype and
G

Project type Number . Approved Not approve  Required lo submit
of review more informalion
Mining 1262 1056 11 : . 195
Industrial T 60 2 11
Communication 198 188 - 10
Hotel 91 70 - o 21
Dams/reservoirs 4 4 - -
Total 1628 1378 13 237

— 240 -



(v) Manpower training on EiA

The ONEB is the agency directiy responsible for tihe ElA adminisiralion.
The Key 1o the success of the sysilem not rely on ONEB, but coordinalion
among the agencicd concerned. 1t is essential te produce compelent mappower
and .expcrtiée in all agencies involved. Since EIA syslem §s a new activily
most of the government and privale secclor are unfamiliar wilh lhé syslem,
even the ONEB slaffs. An  in-house workshob on  environmental impact
evaluation was designed {or NEB slaf{ at the initial stlage of work. ONER
also launched & {ive-year project on Enphancing Environmental impact
Assessmeni Capability Program, which starled {rom 1981-1985. The program vas
designed to organize training course and workshop lwice a year. One was held
for participanils irom governmenl agencies and state enlerprises which are
the permiliing agencies and project proponents. the causes were
particularly ocmphasized on ecnvironmental management, ¢oncept of Eia
lechpigues and_mclhadalozies._and béne[il of EIA for environmental planning.
The olher was specially organized for the private projecl owpers the legal
matler, procedures to éomply wilh EIA requirement, criteria for seleciion of
consullants, benefit of EIA lo project implementation were highiighlcdi

After the enforcemen! of the Ministerial Decree No 2 (B.E. 25273, which
required  the consulling firmé to be regisiered with NEB as"qﬁalificd to
conduct EIA report, meelings has been conduclcd' particulariy for the
registered firms in order lo exchange experiences and probléms. The ONED
designaled 1hat such a meeting should be held at least ‘once "a year. . fin
addi(jen. ONED  also jointly organiied or participaling \ihe international
meelings/workshopé/seminars on EiA.malter. It might say that the ONEB was
the only agency in Thailapd that had iaken efforts lo promole and enhance
lhe.knowledge of ElA. .

{vi) Major consiraint and EIA imblementatlon

Even though 1the Notification of'aniéter of Science Technology and
Enérgy was issued since 1881, ONED comsiders that the pféparalion of EIA
reports is a new aclivity for Thailand. There is still Limited avareness of
environmental impact prob!ehs.,- Implementation of the ministerial
Notificalion has given rise to problems and obslacles which ONEB is aware of
and is trying to solve. These problems are as f{ollows
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l.egal problems

The National Environmental Qualily Act requires the EIA report:io  be
submilled whenever a permit ar rencwal of a permil is applied. The prabiens
arise frum the project, which the renewal period is very'frcqﬁenl, i.e. ohoe
every year,; or which reguired apprdvﬁl from more Lhan one agency. To comply
with Lhe law, EIA report is submilicd very oflen or submillcq frem cvery
permiiting authority concerned. Atempl lo evade compliance with the
nolification ailso a problem. For instance,. & licensced hotcl‘project wilh
over 80 rooms may operale wilh 79 rooms in use, in order lo evade preparing

EiA report. ' )

Procedural prdbiems

Most of the EIA repert is undertaken after lhe scleclion of projecl
sile. $o, if the EIA found that the project sile was nol environmentally
sound,- Lhe sile allernation or lhe prevenltive measures would lhen appear to

cause excessive addailional expenses.
Technical and personnel problems

The lack of available informal on/data base and appropriale assessment
techniques/melhndologies is common problem. The repert reviewers, the
impact assessors are inexperienced in cerlain subject areas. The submissioen
of the inadéquate EIA reporl will cause project delay because it wil)
normally be relurned to the proponent for more informa‘ion/data.

The ONEB has been'making_éfforls o solve the vproblems, the working
efficiency. of its - staff, dissemination of information 1lo appropriale
organizalions in order to prohule betller understanding and awareness among
ihe proponenls, permitting agencies and ONEB. ONEB is also making cffortls
lo amend and revise ils working regulélions to enhance working eff{iciency
and effectiveness.

-1..;‘..1‘1
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Notitication en Types and Sizes of Projects or Activities

Tablea@yy
requiring ETA Reports and Measures for the Prevention emd
initigation of Adverse Effects on Erwircrmental Quality.
Ttema | iypes of Projects or Aotivitics Elzen
1. Dam or Gesexrvolr storage voluma greater than |
’ 100,000,000 cublc meters or
storage surface aresa gresater
than 15 sqguare kilonoters,
2. Irrigation irrigated area greater than
: 80,000 ral (12,800 hectares).
3. comercial Adrport all sizes.
4, Hotel or Resort Faclilities in greater than 80 rooms,
: erwvirocmentally gensitive area .
i.a. adjacent to rivar coastal
areas, lakesa or beaches or in
tha vicinity of naticnal parks
5. Mana Transit System ard a1l eizes.
Expreagway ns dafined by
Aammouncement of the Revoluticnary
Party No. 290, 24 Novenber! B.E. 2515
6. Mirdng as defined by the all sizes.
Mineral Act No. 1 B,E. 2510 :
No. 2 B,E, 2518 amd Ho. 3
B.E. 2522
7. Industrisl Estate as defined all sizes.

by the Industrial Estats
authorlity of Thailand Act,

B.E. 2522
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Table

r(ad-rx (CUHTI‘Y‘UC’)

N

with capacity.of vessels of

8. Commercial Yort and Harbor

greater than 500 ton-gross,
9. Thermal Power Plant capacity greater than 10 M4,
10, Industries

(1)

Petmdxemic:al Industry

greater than 100 tons/day of

" raw materiale required in
production processes of ofl
refinery and/or natural gas
separat on.

)

011 Reflnery

all sizes.

(3}

Natural Cas Separation
of Processing

'a.ll slzes,

(4)

thor-Alkaline Industry
requiring NaCl as raw mate_rlal
for production of Na,(0y,-
NaGi, HCl, Cl,, NaoCl and
Bleaching Powér

productiori capacity of each

or canbined product greater .

than 100 tons/day.

(5)

Irons and/or Steel Irdustry

Tequiring iron ore ard/or

scrap iron as raw materials
for production greater than
100 tans/ iy or usirg
furmiaces with cambined .
capacity greater 5
tons/batch.

()

Ce-r-entbx!ustxyl

all sizes

)

Smeltlng Industiy other
than Iron and Steel

prodquction capacity greater

than 50 tons/day.

(8)

PUp Industry

production capacity greater
than 50 tans/day

1
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3.  Managemen! Sysiem of ERTC

{1} Cooperative between ONEB and the_Minislr& of Science, Technology

and Energy

Orranization ! Sce Tahle 344

Personnal 1 Sce Table SdEAd-Z

Dudged : See Table 4¢3>-2 4323 4C3D-4

{2) Relationship belween ONEB and ERTC, Teierring to the {ulure plan
of facilities and equipments of ONER

The f{acilities and equipmentis of the office of NEB in Bapnghek will  be

lransferred {o ERTC.
{3) Organizalional structure of ERTC

a) Chart ¢ See Tabie 3L3)-{1 _
b} Terms of reference of cach Seclion @ Sce izhle 3(3)-2
¢} Xumher-of staff in ezch Secotlion @ Sce bablo  3c¢ad-2
d) Quatification of cacn Scctlion @ Sec lable a(¢3>-2,-3
e) Expocoied candidates {for ERTC staif

The cxpecled  candidatces si}) come  from  lhe slafi  of NEB  and
iransferred'slaff from olhor ﬁnivcrsilies ang rescarch iasiiiules plus  Lhe

“pew gqualif{ied slafifs.
"(4) Incentives for lrained slaifs,

ERTC will iry to provide the good facility for ihe staff cuch as  the
houwsirng, the scheeling for their children, the iranspertalion. The ERTC
wilt utilize ‘the now civil service system so thatl lhe st'affs can uliiing
lheir own resedreh bapoxs for their own promolion automatically. It is alse
expected lhalt lhe exchange, of researchers between Thaitand and Japan  can

also provide incentives {o 1he resezrchers,
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Table 3¢3>-3

Job  Position

gualification of Jdeb Pesition of NRTC

oualification

10.
11.

13.

tnvironmental official
fcientist

Training official
Statistic

Computer system oéficial
Extension official
hdmiﬁistrative of ficial
Technician

Clerical official
Typlst

Scientist hssistant

Fmployea

Bachelor

Rachelor

Rachelor

Rachelor
Rachelor
pachelor

Bachelor

of

of

of

of

of

of

of

ccience
Science
Science
Svience
Scjénce
Science

Art

or

oax

or

or

or

Diploma in Enginaering

Commarce

Mattayom Suksa S

Mattnyom Suksn S

rratom 8uksa 4

- 25] —
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Enqincering
FEnaineering

Rachelor of

Entinrering

Bacheler of

Art

hrt



{3) Operation and Maintenance Plan

ONER witl be Llhe execuling agency of operalicn and mainternance of  ihe
facitilies and equipment fer the Projec!l, -after they are  compleled and
lutned  over  lo Thailand. Wnile the iaslilute wiil be operated as  an
independent - national  rescarch erganizalien wilh ils  vresearch  aslivilies,
organizatlien  and personncl placemenl aligacd wilh the abjeclives slaled  in
Chapler 1, it is lo be posilicned as an organizalion beloprging lo ONED,
Minislry of Science, Techoolegy and TInergy in-terms of operalion  and

maintenance and Budgeling.
a) Buildings

Mainienance of buildings mainly consist of  daily vouline
mainlepance such  as  cleaning, recondilioning, of wear ang leor due lo
wlilization and deterioration arising from breckage apd aging,  and guarding
agaiast crime, For rouline mainicnance, scrupulovs and freguent cleaning,
prappling  the careful wsage and carly discovery nf broakase and defeoels nf

lhe  Luiidings. and will ultimately vresult in the proinsgod  ji{c o

facitities, uvwlijily service ecuipment and resesrch oniipmend,

Regular scrvice of 8 lao 10 persons will ke necessary for  the

cleaning of the facilities.

As to repairs, provided that th

a exrecled tife sr»an of the
buildings of the Project is 30 years, lire repair works invoiviang ‘he
sirucf@ral' compenents  will nut be necessary, b will be mainiy exescvicd
regarding interior and exterior finishing. Remndeling and modificalion will
be required afierwards,

The necessary inépeclion and repair of buildings are as follows
(exterior)
Repair and repainting of exterior finish and inspection of cracks

caused by nevlralized concretle

et sheseeracanaaaaeees.. (ONCE [/ B years)



Repair, repajinsting and ynspection of roof slab
e e vvr.. linspectinn @ ance/vear)
' tolherinnce/5 years)
inapeclion and partial repair of roof walerproofing
e e e Ctinspeclion @ ocnee /o yeon)
(Othcrs @ as eccasinn calle
Periodical cleaning of dewnspeouts, drains, cic.
e et e e tapce [/ month)
Inspection repair of scaling of exlerior doors  and windows
e e et .. (oree / veard
Repainting of exterior duors and windows
..... e ieiieiiaiia.... tonee /3 years)
Feriodical lnspection and clezning of drainage gutlers, manholes,
ete. Lo e e e tonce / & vears)
Repainting uvf surreoupding fences
e e e {epce / voar)
Periodical checkup of landscaping'and garsening

e, i e DU (as occasion ¢gotlsl
b} Utility ‘Service Systems

¥ith vrespect o the varieus ulilily service sysicms such  2s
electrical, air-cehdiliening and venlitation piumbfng. special facilitins
and  elevator, elc., in additicon Lo daily oﬁcratihn con'rol und porindical
inspecticn to wlitily service equipmenti, maintchancp such 28 repair in cas~
‘of failure is necessary. Il is importanl to férm a mainlenance  syslom
ﬁrcfénling failure .and accidenis and sccuring the sannth opeyaticn of
facilities by operating the eguipment properly and execuling  daily

inspection, lubrication, adjustiment, painling and repair.

The general equipment themnselves are Lo be replaced al lhe end  af

their life span indicaled below :

Durable Years of Equipment
{Electrical Fquipment)

Generator 15 1o 20 years
Panel Board - 20 {0 30 years
Fluerescenl Lamps 5,000 Yo 1G,000 hours

1
PR
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Incandescent Lamps 1,000 to 1,52 hours

Telcphone Exchange 40 years

Peslic AGdress System 10 lo 20 years
Eduipmenl

Elevaior ' . 20 years

Dumbwai ter 15 vyears

{(Mumbing Equipment)

Pumps 10 to 15 ycars

Tanks . 15 to 20 yeoars
Pipes and Valves .16 to 15 years
Plumbing Fizlures 25 years
Fire Extinguisher 20 years
Gas Equipmeht 6 years

" Sewage Treatmenl Equipment 7 years
{fiv-condilioning and Ventilation Fouipmentl
Pipes 12 to 15 years
Fans . ) 10 to 15 years
Aircenditioners 10 te 13 vears

Package-type Aircondilioners 5 1o 10 Years
Chilling Units to 10 years

an

c) Maintenance Plan f{or Research and Training Equipments and

facilities.
1} Research Egquipment

. As'{ho'prccisiﬂn of research equipmcn{ supparting the rcscarch'
activities shopld always. be kept al high levels, daily mainplenance  aad
inspection over them are essential, It will be néccssary {for the Scientilic
and Equipment Section to maintain a staff of expert technicians sﬁillful in
the mechanism of research cquipmen!, for the daily maintcnance and
inspectlion examination on purchsse of new apparatus, and research
- development, A combined‘ sysiem 1is necessary. where daily maintenance,
inspection and repair eare geneiaily execuled bty the lechnicians of  the
Scientific _Eqnipmcnl. Section, Jeaving -specific kinds of cqﬁipmenl tn
maintenence scervices under contracl wilh other organizations such as lhe
manufaclurers of the equipment, Periodical execution of daily mainlepance

and inspection is advisable wilh réspect'lo the following items.  The
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necessary. cosl for parls, b exeeuted by ihe  inlernal  siaff, and
transpoytatien fee, and fee far dispalched enginecrs as well as cogis  fnor

parts, in case of culside order, Wwill be taken inle account in the budpel.

Inlernal Oulsgide

Execuliocn order
Experimential apparalus (4 \ime/year) {enee/year)
for general use
Analylical apparatus {ingpeclion only, <{(lwice/year?

4 times/year)
Optical apparalus . (lvice/year) {once/ycar)

Precision research (inspection only, (lwice/year)

regularly)
) Estimated Cosls of Operation and Maintenznce

Fstimaticn was made on lhe annual cnsls yeguired for opoyalien and
maintenance of the facilitics and cquipment, Lo be cevered ty lhe The Thai
Governpent  after the complelion of ERTC. he iicms are divided inte
Persosnel Cosls, Runmning Cosls fer Facilities, Cleaning/Guarding - Cests,
Mainlecnance Cosls for Research Eguipment, cte. and calculalibns are based en

the prices as of July 1688.

(1) Personnel Costs

Eslimation will be made vn Personnel Cosls, “which will take up a

major part of the operalion and mainienance costs of ERTIC, according lo lhe

—

persoanel  plan and eperation and maintenance plén for ERTC al lhe time o
ils foundatiom. The eslimaled average salary per cmployee 1s:§,000 baht per

person month

No. of Fmployees aft Lhe tinme

n

98 persons X B 3,862/person/month

of foundation X 12 months

B 5,888,007 /y.ov

1
ve U2
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(2) Running Cost for Facililties

Quanlilies {o be consumed foir waler supply “electricily, are

esiimaled from the persuméd daily usage, f{or calcuialing the annual running

cosl for

lhe

facilities,

a)

b

kWater

3 3
100 m /day X 365 x 5/7 x B &/m = B 130,362

Electricity
Lighting/Receplacles.

Research Equipment

Aircondilioners

Sewage Treatment

¥ater Supply

Subilb{al

00 KW -x 8 hv/day x 365 x  5/7

X B 1.6/KW = B 333,750/year

240 KW x 8 hv/day 2 365. x 5/7
X B 1.6/KW = B 801,000/ycar

100 K¥ » & hr/day x 365 day x 5/7
x B 1.6/K¥ = B 333,750/year

20 K¥ x 8 hr/day » 365 x I 1.G/E¥
= B 280,400/year

30 KW x 3 hr/day x 365 x 5/7
X B 1.6/R¥ = B 37,600/ year

1,786,500 B

10,
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(3} Cleaning and Security Cosls

This can be regarded as personncl expenses {0y workers required  for
cleaning and security guards,

1) Cleaning Workers 10 persons
B 2,000/monih x lo'pcrsnns x 12 month = B 240,000/vear
2Y Security Guards : 6 persons (around- lhe-clock

syslem,
4 persons on duly all  the time)

B 2,560/month X 6 persons x 12 monih = B 180,000/ycar

Sub-tolal (1} and (2} = B 420,000/ year

{4) Msaintenance Cost for Facilities
i) Buildings

Maintenance, insbection “and  repair cost"for ouildings: can  be
rcgérded "as Repairing Expenses, which vary substanlially depending on . the
age of buildings. For example, whi}e repairing expenses {or buildings are
presumed Lo be about B 3/m annudfly until about-5 yogrs after complelinn.
The {ollowing is the eslimation a2t lhe rale of B 60/m_ {or annual avegage
expenses of are assumed life span of 30.years.” B 60/m - /year x 10,060 m =

B 600,000/ycar,
2) Utility Service Systems
As 1o the costs for inmspeclion and maintenance of the  utilily
service syslems, there wil]'be‘ very few exchange of parls up to .5 vears
afler lheé complelion of facilities, bul the next 5 years will necessitale a

large number of exchange of parts and the systems themsclves. The average

annual expendilyre required for mainlenance of sysiems, i1n  a 10-year span,

3.13!J
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is approximalely 5% of the total conslfuclinp cosls for uwlilily serviee

syslems

B 72,008,883 X £ yYOar

Sub totaltilandid)

I
jra,
a2
,
71
3
o
fet
S
(]
AT
">
s
s

B 4, 164,233/ year

3

(6) Maintenance Costs for Research Equipment, elc.

B 3,338, 052/vear + B 003, B3/ veny

1} Mainicnance, inspection and repair cosls for research equipment,

[lems Cosis per vear

for reguived

{transportation fee, fee for

Cosls per vear

for oulside
orders

dispalched engineers):

Tatal

B 99,000

B 190,000

B 95,000

B 190,000

B 217,500

B 128,600

B 437,000

parts
a, Experimental TOB 247,500
apparatus for
Ecneral use
b. Analytical B 27,500
apparatus
c. Optical B 33,000
apparatus
d. Precisinn ' B 247,500
-research
apparatus
Sub-lotal B 555,500/year

—2
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{6) Total Estimated Cosls for Operation and Maintenance

-t} Personnel Cosls = B §,563, 808

i
M

2 'Runnihg Costs for Facilities= B 1,788,503

R .Cles.ning/Guardi'ng Cosis = B A29,633

$) Haintensnce-Cosis Tor '
racilities . = B A, 182,038

-3y  Maintenance Costs for

Research Equipment ,ebc = B 1,123,008
£y cChemicals - B 2,123,627

7)  Operation and Maintenance

Costs for 7 Air-Monitoring

8> Statijons = B 2,638,083
Grand Total = B 17.311,5(-5?3/)/13:;

1dx

— 259 —



SESSION 4 :  EXPECTED TRAINING PROGRAMS OF THE ERTC PROJECT
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4. Expected Trainlng Programs of ihe ERTC Project
{1} Justification of Enviroenmental Tralning
a) Demand from ONEB and other related agencles

Most of tLhe staf{ of ONED and elher relaled agencies are
-graduates of Thai Universilies, Therefor, -their background of training and
rescarching are resiricled to Thai systiem. To upgrade lhe cwrriculum and to
improve . new - lechnique, it is necessary thal the teaching and researching
slaff{s  be further trained. Presenlly, there are more lhan 25 goveramentlal
environmenlal laboralorjes In Thailand, and there arc aboul 100 laboralories
in Lhe non-governmental agencles including academic insiitulions and
industrial eslablishments. ONEB has found out lhat these Jaboratories are
manned by very few compelenl and qualified personnel. Majority of tLhe
personnel, indecd wnqualified, who are in need of ‘proper training and

conlinue educaiion.
b) Fleld of Research

The research shoﬁld be divided into five fields sﬂch_as wéle}
Pollulien, Air Poliution, Nolse and Vibration, Solid ¥Wasle and Toxic
Subslances. ‘

¢} Target Groups and Lévéls of training.

‘ Ba5cd on the lraining requiremenls, it is recommended thatl
both the technical and administirative training courses should be  formulaled
as the permanent lraining coﬁrse In ERTC. The largel lréinees are expected
to be invited from different ngenélés concerned, yilh environmenlal issues
in Thalland. Table_a(u—; shows the minimum eslimated number of traineces
from the public seclors. As lo lhe:lrainee_for the -technical lraining
courses, 2,889 oI{lciéls‘ in each agency and Institute are-expecled to be
trainees for lhe lime being which consist of 996 for water pollution, 555
for air polluiion, 352 for poise pollulion, 238 for solid wasies and 748 for
toxic substances. Meanwhile, 1in the administrative training courses, 3,016
will be the ndminated trainees which comprise 2,004 of junior of{icials - and
1,012 of senior officials. Aparl from lhe trainee from the public sector,

l(ﬁi;
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farge number - of lrainee are expecled 1o join bolh  tochnical and

adminislralive {raining courses in ERTC.
4) Prlority of each Trainlng Fileld.

The training program. for all {iclds should be dene in

paraliel.
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Table #{1)-% List of prlvate environmental laboratory in Thailand

Lahelatory i Chemist
1) Bangkok'Aésay Cffice Co.,LTD &
1230-1232 New Road , Bangkok 10500 Tel.2362113
2) CALEB BRETT (Thailand) LTD. 2
1041 Silom Road, Bangkok Tel. 2342113 '
3} ©CTC {Thailand) ' 4

233 Sathorn Tal Road, Yannawa, Bangkok 10120
Tel.2118721,2119329 _

4) Central Lab Service _ ’ ' 2
51/330 Drive-in Square Soil,Lavrdproa 130,Klongchan,
Bangkapl , Bangkok 10240 Tel 3781269,3782555

5) Goshu Kohsan Co.,LTD, . . . ' _ f
1090/49 sol Chafuratana, New Petchburi Road,

Bangkok 10600 Tel.2531672,2532339,2535581

6) I.T. LAB Go.,LTD. - 5
248 Praneeahan Bullding, Phaholyothin road, Bangkok
Tel. 2712499,2710080

7)  Internatiomsl Quality Assurance Laboratory (IQA) 10

/2096/5-8 P.P. Building, Ramchamhaeng ,Nuamark,
Bangkok 10240 Tel.314925-6,314927-9

8) Overseas Herchandise Inspection Co.,LTD.(OHIG) 20
12-14 Yen Akas Soi 3, Chongnonsri, Yaunauws ,Bangkok,

P.0O. Box 880 Tel.2B864877

9) P.S. WATER L.P. 2
2977 Soi'Wat Phaingern , Chan Read, Yannawa,Banpgkok
Te1.2123595 ‘

10) R.Schaller Limited 2
éh Soi Phgholfothin 11 (Senaruam) ,.PhahOLYOihin Road,
Bangkok Tel.2716818-20

11} Sitthiporn Assoclate ' . i
113/4 Soi Nomchit , Nares Road, Bangrak ,Bangkok 10500
Tel.2360032,2368627

12) Thal Chemical & Englneering C.L. 3
234 374 Floor, Sab Road, Siohaya, Bangkok 10500
Tel.2359286-9

f4] -2

270 —



TabledlList of private environmental iaboratery in Thailand

chhfinue)

Lﬂboratory

13)

143

15)

16}

17)

18)

193

20)

Thai Wah Co., LID.

21 Sathern Tal , 21-22 Flour Thai Wah Tower,
Sathorn Road , Bangkok Tel. 2409240

Thatland Intermational Inspection Co., LTD. (INTECCO)
99 Sol Phrapinit , Suanploo Road , Bangkok
Tel. 2860373, 2863017

Universal Surveying Co., LTD.{USCCG)
763 Trok Xai , Anuwongse Road , Bangkok 10501
P.O. .Box 1629 , Tel. 2228407-8

HWolfgang
10/2 Silom Road , Banpkok 10300 , Tel. 2352255

Labtest Inspection Services (Thailand) LID.
888/168-9 16th Floor, Mahatun Bldg. ,
Ploenchit Road , Bangkok 10500 , Tel. 2536738

South East Aia Inspection Co., LTD. (SEACO)
611/2 Sol Pradoo 1 , Charcen Krung Road , Bangkok
Tel. 2891404, 2890528

South East Asian Laboratories LTD. (SEAL)
135 Ard Narong Road , Klongtoey , Bangkok
Tel. 2495948, 2490591-8

United Asia Supplier Co., LTD. (UNASCOL)
103 Patpong Road , Bangkrak , Bangkok 10500
Tel. 2355904-6

Chemist

Z

i

14-1-3
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{2) Expecled “Training Courtes ¢ Titles Objectives, Qualificalion of
trainees, Major-curricula, and
duratlon of expected Tralning courses

A} . Technleal Training Courses

1) Technical training courses may play ihe most impartant role in ERTC
and be expecled 1o realize lhe human resources developmen! in terms of the
technigque and technology necessary for the environmenlal pollution control

or environmental protection,

2) According lo the seriousness of environmental problems Thailapd now
faces, the eleven lraining courses in five environmental arcas should be sel
up for the time béing, three courses for water polluiion, three courses for
air pollution, one course or nolse pollution, two courses for solid wasles

and two courses for toxic substances.
a) Water Polluiion Traln!ng Courses

3} 1t can roughly be said {ka! there are {wo kinds of lechnicians,
scientisis or engineers who are engaged In waler pollulion eonlrol.. One is
that  who chiefly belongs to pudblic scctors’SucH as governmenl agencies and
municipalities and is responsjbte for the monfloring and inspection of water
poliutien. The olher 1is Lhe man of private seclors who operates and
mainlains the wasle water trealment facility. Being these persons as main
target iralneces, three technical training coursés {for walef pallvlion are
set up: “Introduction to Waler Quality Analysis", “Advanced Water Quality
Analysis™ and "Wasle Waler Treatment Technolegy™.

a{t)-1 '

4} Table:shuws the outline of “Introduciion to ¥Water Qﬁalily Analysisg™
course. Considered the higher demand of waler quality montliorlng lechnician
in proportion lo the widespread waler pollution, this lraining course- aims
at providing the on-site techniclan with the basic and practical technique'
for waler Quakily anal?s&s such as sampiing, analysis and evaluvation. The
trainee whe finishes. this course 1s expecls lo be able to carry out (he
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" exacl analysis of convenlional waler quality paramelers such as DOD, COD and

S5 tn environmental water and domesitic and induslirial effiuent.
4y-n _

5) Table:\shows the outline of- "Advanced Waler Qualily Analysisg”
. eourse, This course might provide lhe trainec whe has mastered lhe basic
tcchniqUQS'f0r=waler quniity analysis with the advanced lechniques for water
and wastie waler analysls. The demand {for the analysis of - the organic
matters and heavy melals, most of which are fncluded in environmenlal waler
qualily standard and effluenl stapdards, 1is increasing in proportion as the
irbanizalion und indusirializatlon accelerate water pollution. llowever, the
number of analysls who can carry oult lhese analysis is al present fairly
1¥mited because 1t Is irace analysis and requires the rather sophislicaled
technigques. Then,  1lhis course |{s expecled to focus on the \(race  waler
pollutanls analysls by the analytical instruments such as  the atomic
absorption spcclrophotomclér and gas chromatograph.

4(x)-3 ' :

6) Table:‘shows the outline of "VWaste Water Trealmenl' Technology”
course, ¥hile large-scale faclories and housing conglomerale have
established  Llhe wasie waler ireatment facilities lo wmeel the effluent
standards for these few yearé,_ the shertage of skillful scientlisls or
engineers -lo operate and mainlain the facilities often induces lhe decrease
of efficiency and somelimes makes lhe ‘facilities oul of order. Theﬁ. i1'i§
emphasized in {his course - that lrainees should be taﬁgﬁt the  basic
techniques and {echnologles for wasle waler lreatmcnl'especiaiiy. for  ‘the
aperallion and mainlenance of them through the practices in bolh model planls
and existing facillties. '

b) Alr Poilutien Training Courses

7) Two lypes of technicians, scfentlsls'op engineers seem’ to be
'engaged in air pollulion control actlivities. .Ohe is _l_h_al-= who . belongs
chiefly fo pubiic sectofs such as governmen! agencies and municipalities and
is. responsible for the monitoring and inépéction of air pollution. The
other is employees of privalé seciors who operﬁlé and mainftain the exhausted
gas trealment facilities, Being these persons as.main target lrainees,
three technical lralning:courées for air pol]u{ion are sél.ﬁp; "Ambient Atr
Quality Analysis", "Exhausled Cas Ana]yéls“ and "Exhausled Gas Trealment
Technology".
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&) %
87 Tab]e shows the oulline of “Ambient Ay Qualily Analysis™ course,

It is in lhese few vears that the ambienl air quality monilu;:ng by .. the
aulomatic moniltor subslanliai]y slaried in Thalland so lhat Lthe man  in
charge of does not always have enough technigques for the calibralion,
nperation and maintenance. of lhe instirumenls, the jevel of which direclly
affects lhe dala accuracy. 1n addition, though siwplificd manual montloving
_techniques are ‘increasingly necessary lo make up for the aulomatic
monitoring networks, few is avatlable now in this field. Thcrefore. this
course aims al providlhg the engineers, sclentists or technicians engaged in
ambient &ir guallty monitoring wilh ihe aulomalic and manval moniloring
me thods, .
+{L)~-5

9) Tableﬁshuws the oulline of . "Exhausted Gas Ahalys]s“ course. Both
industrial exhausied gas analysis and 1hé aulomobile exhausted gas  analysis
are at the momen! required in this field. As for the industrial exhausted
gas analysis, only -a few men can perform it in Thailand, -which wmake 11
difficuit to grasp lhe state of lhe air péllutants emission from industries.
This is chief}y bhecause the industrial exhausted gas menitoring requires Lhe
rather . sophisticaied ‘lechnigues such as \he's{éck sampling. 'As {oy Lhe
automebiie exhausled gas analysis in which. the aﬁlumalic moniler is usually
used, the tralning of inspeclors in relevan! agencies 1is increasingly
necessary in order to check Llhe aulomobile emission gas slandards.
Therefore, this c¢ourse focused on Lhe training of Lhe sampling and
analytical melhods for both indusirial and aulomebile exhausted gas.

HCLy-¢ _

10) Table shows lhe outline of "Exhausled Gans Trealment Technology"
coufse. There RIE few engineers working for the exhausted gas lreatmeni
facilitles because c¢nly a black smoke slandard is atl present enforced and
most of faciories have no exhausted gas treatment -facillity excepl some of
large-scale facliories which at most facllitate bag [fiiter, cyclone 'er
elecirostatic pfec;pilatur to reduce the black smoke emission. However, it
is planned thalt a sefles of emigsion gas standards will be set up and
enforced In near future. in accordance, 1t w!ll soon be necessary lo lrain
engineers 1to be able lo operate end malntain lhe exhausled gas trealment
facility. Therefore, this course aims at providing the trajpee with the
knowledge, technigues and  technologies necessary for the operation and
maintenance of the treatmenl facilily through the practices in model planis.

144
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¢) Notse Pollution Training Course

1)y Doth the moniloring and prevenlion technologies are of importance
Ao pyomole lthe noise poliution control, ¥hile Llhe noise pollulion
moniloring has high demand for iraining, the noise pollution prevenlion
technologies  are not so urgenlly demanded in terms of iraining. This is
parlly becatse nolse pollution control is just at a begiﬁning stage and the
slate of pollution Is still not well grasped, and partly because noise
poliution prevenlion ‘melhods ~ Involve various flcids ranging -from source
reduclion lechnoingles'lo cily planning and so lhe really necessary area for
training cannot be identified at the moment. Therefore, only a "Neise
. Moniioring” course J§s run for 1lhe Llime beilng and "Neise Prevention
Technelogy" = course - should be considered in fulure if it will become
feasible for tralning. '

4y

12} Tabigjshows the oulline of "Noise Monitoring™ course. This course
deals with lh; noise monitoring technigues especially focused on the
monitoring p]énning hnd the operation, callbralien and mainleﬁance of

avtomalic nolse melers,
d) Solld Wastles Training Courses

13» It.can roughly be said ihal there are al present three Kkinds of
persons who are engaged in the solid wastes treaiment and disposal. One is
that who conducls Lhe analysis of domesiic and indus!rihl solid wasltes in
national government, municlpalities and pfivalc sectors. Anblher is Llhat

who i8 responslbie_ for the planning and managemgn!- of domestic wasties

disposal works in natiopal goverﬁment and municipalfties. The other is lhe
on-site worker engaged in Llhe collection, transportation, treatmen! and
disposal of domestlic solld wasies. Among them, 1o irain on-sile workers is

of course imporlant lo increase the "lsbor producliviiy of -s0lid :wasles
disposal works. However, it seems not to be {il for the lraining program in
ERTC so thal such kind of lralning course is not prepared. - _For the time
being, iwo techntical training courses for solid wasles-are.scl up;  “Setid
Wagste Anatysis™ and "Domestic Soltd Wasle Management Technigue". 'As for Llhe

—
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colid wasie lrealmenl technelogy, almest all of domeslic solid wasles are
disposed of by open dumping melhod withoul any trealmenl - excepl the
composting ol small volume of wasltes in Dangkek, and  then "Solid  Waste
Treatment Technology” traintng course should be censidered lo be sel up when
the lreatment lechnologies such as composling and incineralion will become a
fittle more popular; Also the training course of "Induslirialb Solid ¥asle
Treatment™ will be considered in futlure. .
A1) -y '

143 TableY shows the oulline of "Solld Wasle Analysls™ coursge.
bomestic so\id'ﬁ§astes have been disposed of by dumping thew lo - Lhe ligid
withoul paving little attenlion lo ‘the contents of wastes, which resulls in
the mixture of loxic waostes, ihe degradation of environmenlt near the

disposal sil and lhe water pollution by the leachale. Although it becomes
increasingly neceésary to know lhe contents of domestic wastes, lhe shortage
of skillful analysls makes it almost impossible. In case of indusirial
solid wastes, the giluation is worse. It is often improperly disposed of
because no one knows how dangerous it is. Therefore, Lhis course s
expecled to provide solid waste analysis in nalienal governmenlt,

municipalilies or private seclors with the adequale'analylica] “lechniques
for domestic and industrial solid wastes as well as their leachale.
‘i‘-({)ﬁi ’

'_15) Table: shows Llhe outiine of “Domestic Solid W¥asle Management
Technigque™ course. The efficient and appropriale implementation of domeslic
salid wasles disposal work depends to considerable degree upon  the
manageménl planning. However, lhe p]ahher of solid wastes disposal work in
each municipality 5 eften suffering from the lack of bolbh hnowledge and
experiences for he betler management of solid wasles disposal work.
Therefore, In- this course, those who are responsible for the planning,
managémenl or supervision of domeslié solid wastes dispoéal wofk will be
-educaled and trained to be skillful planning and managemen! efficltals mainly
through:case study practices.

e) Toxic Subslances_Tralh!ng Courses
: 18) Those_who_are engaged'ln toxtc suhslanbés problems are mosily lhe
analysis in halidnal government, municipaiitlies, universilies and privale

seclors, As lhe peslicides analysis la demanded most in lheir field, Iwo
analytical training courses should be sel up; "Pesticides Analysis” and



"Toxic Subslances Analysis (olher than pesticides)". The lraining course of
"Toxic Substances Managemenl™ is preferable to be considered in fulure,
4(1) o
17) Tabléishows the outline of "Peslieldcs Analysis" course. This
course offers the lrainec the analylical techniques of pesticides residue in
waler, .soll; agricullural producis and foods tncluding the technigues of
sampling, preschulfnn and prctreulmenl. '
)~ N
18} Tablé:shows the outline of "Toxiec Subsltances Analysis {olher thanm
pesticldes)™ course. This course aims at previding the trainees wilh Lthe
necessary lechniques to investigale the loxic substances pollulion caused by
food nddillves, drugs, aetergenls, ete.

1 ’i .!'
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Table 4(4)~1 .: Technical

Tralning Courae (Water Pollutfon I)

RAME OF COURSE

Hater Pollution I : Introduction to Water éuality

Analyeia
DURATION .SIwoaka
;;;;bsﬂcy 4 times/year
CAPACITY 10 personaltlmal

TOTAL TRAINEE

40 persona/yesr

TARGET TRAINEE

On-site techniclans wérking ae water quality analyst
in national apd local governments, universities,

private companies etc. or technicisns who will be in
chérga of water quality snalysis and have background

knovledge

TRAINING LECTURE
'CURRICULUM

1)state of water pollution

2)Llegal and inetitutional framework for water
peliution control

3)standarde for water pollution control

4)Chemletry for water quslity analysis

5)standard analytical method for water and waste
water o

6)Blology for water pollution

7)Surveillence method for water pollution

8)Introduction to waste water treatment technology

9)Introduction te industriel chemiatry

10)Introduction to statistics

11)Interpretation of water quality data

12)Effect of wntér pollﬁtlon

l."i(;
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1)}Environmental water sampling by water sampler

Z)HMeasurement of river flow by veloclty meter

3)}Industrial waste weter sampling

‘4}Pretrcatment and preservation of aample

5)Analytical practice of standard sample for
conventional psrsmeters (pH, DO, §5, BCD, COD, H

‘and P)
6)Analytical practice of environmentsl water
TRALNING PRACTICE | 7)Analytical practice of domestic waste water
CURRICULUM 8)Analytical practice of industrlal waste water

9)Biological teat (coliform, E coll)
10)Fleld caee study of water quality sanalysls
{sampling-pretreatment-analysla-date

interpretation-evaluation)

1)To get neceesary knowledge of water quality
chemletry for water quality analysié

2)To get the technique for pretreatment and
preservation of water:aample such a8 environmentsl
water and domestlc and industrial waste water

3)To get necessary meésurlng_technique of flow
speed, flow volume and watéf temperasture

GOAL OF 4)To get basic analjtlcal technique for_copvenLiénal

TRAINING water quailty parameters euch as pH, DO, 58, BOD,
COD, N &and P o

5)To get basic technique for blological test auch aws
coliform and E coli

6)To get necessary technique to handle and evaluate

watey quality data
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Table 4{1\-2 :Techuicel Trainlng Course (Mater:Pollutlon Ill

NAME OF COURSE

Water Poliution Il : Advanced Hater Quality

Analysie
QURATION 8 weeks
FREQUENCY 2 times/year -
CAPACITY 10 pereons/time

TOTAL TRAINEE

20 persons/fyear

TARGET TRALINEE

Technician whe finlahed "Hater Pollution IV couree,
or séientist or englneer who haa bachelor's degree
in environmental sclence or its related fleld and
ia_gngaged in water quality anal;sla in national end

local governments, universities, companles, ete.

TRAINING LEGTURE
CURRICULUNM |

I}State of water pollutfion

2)Legal and institutional framework for water
poliution control o

3)}Standarde for water pollution control

4)Analyticsl chemistry and geochemistry

5)Advanced chemistry for water qﬁéiity analysis

6)Instrumental analysis _

7)Standsrd analytlcal method for water and waste
water _

BlAdvanced blology for water pollution

9)Advanced eurvelilance method for water pollution

10)Waste water treatment technology

11)Induatrial chemiatry

12)Statistics

13 Interpretation of water quality data

16)Effect of water polliution
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l)Envirdnhentél water sampling in river, lake and
coastal area (layer sampling, plankton ¢atch)
2)Bottom eediments sampling bf grab and core eampler
3)Pretreatﬁcnt and preeservaetion of bottom sedimente
4)Analysis by spectrophotometer (CN, phenol, etc.)
S}Analysis of metals by atomlc absorption (Cd, Pb,
Zn, Cu, Hg, Cr, etc.) .
6)Analysie of organic substances by gas chromatography
_ TRAINLKG PRACTICE (pesticldes, aldehyde, etc.)
CURRLCULUH 1Operational practice of NPLC, fluoro-S5PM and TOC
_B)Aqaljticnl practice of bottom scdiments
9)Analytical practice of envircnmental water and
domestic and Ilndustrial weste water on standards
ftems
10)Classiflcetion of microorganiem in water
11)F1e1d case study of water pollution (planning-
sampling-analyasis~evaluastion-source

identification)

1)}To get necessary knowledge for Instrumental
analysia of water _ |

2)To get advanced analytical technique necesearf for
atandards items by spectrophotometer, gaﬁ
chromatography, atomic absorption, HPLC, etc.

3)To get the technique for sampling, pretreatment,

. ~ preservation and snelysis of bottom sedlments

GOAL OF : 4)To get the technique for claselfication of

IﬁAINING miéroorganism in water

5)To get necessary know-how for water pellution

surveillance

1o
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Table 4~(QﬁJ Technical Tralning Course (Water Pellution II})

NAME OF COURSE

Water Pollutfon Y11 : Haste Hntér Treatment

Technology
DURATION 4 veeks
FREQUENCY 3 times/year
" CAPACITY -

15 pereons/time

TOTAL TRAINEE

45 personsfyear

TARGET TRAINEE

Englneer or techmiclan engaged In the design,
operation'or maintensnce qf waste waler treatment
faciifty in natlonal and locel governments, _
unlversitice, companies, etc. or those who will be

engaged in such a work and have bachelor's degree in

_envifonmental engineering or its related field

TRAINING | LECTURE
CURRIGULUM |

1)State of water pollution
2}Legal and ‘institutional framework for water
pollution control

3)}Standards for water pollution control

_ﬁjWaate water trestment planning

5)Fundemental waste water treatment technology
{chemical treatment, blelogiesl trestment, etc.)
6)Applied waste water treatment technology
(for {nduetrial and domeatlé wapte water snd night
soil) _ '
7}introductlon to microbiology
8)Intreduction to chemical engineering
9)Halntenance of waste water treatment [aélllty

10)Effect of water pollution
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TRAINING
CURRICULUM

PRACTICE

1)Planning practice of {ndustrial waste water trealment
2)Planning practice of dnﬁeetic.waste vater treatment
3)0perutlohsf praétlce of chemiénl treatment by model
plant (coagulation, pH adjustment, activated carbon
abaorptlon,.etc.) o .
4)0pexationel practice of blological treatment by
.model plant (oxidation pond, oxidation lagoon,
activated sludge, rotating dlec, anaevobic
digestion, etc.}
5)Ireatment prabtlce of toxic industrlal waste water
{includling Cd, Pb, Cr, ilg, Ae, CN, pesticldea, etc.)
G)Anslytical practice of indlcator parameter for
the operation of waste water treatment facility
?)Fleld.éase study of existing waste water Lreatment
faciiity (survey of condition-proposal for

improvement)}

GOAL OF
TRAINING

1)To get neceseary knowledge for waste uater_treaiment

2)To get necessary technique for ﬁhe opersf;on and
maintenance of waste water treatmén; facility

3)To get analytical tecﬁnique of indicator parameter
for the operation of waste water treatment facillity

4)To get necessary know-how for the design or
tmprovement of waste water treatment facilicy

5)To get ﬁecesssry know-how to deal with emergency

case {overload, trouble of fdcility, etc,)

1ijL)
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Table H{2)~4: Technical

Training Course (AIR Pollutlon 1)

NAME OF COURSE

Alr Pollution I : Ambient Alr Quality Anslysin

3 weeks

DURATION
FREQUENCY 4 times/year
CAPACITY 10 persona/time

TOTAL TRAINEE:

40 persona/yesr

TARGET TRAINEE

Engincer, sclentist or technician engaged in the
snalysie or monitdring of amblent alr quality in
hétlonal shd local governments, unlveraltieas,
companien, etc. or those who will be engmged in such
a work and have bachelor's degree in environmentsl

science or its related field

TRALIRING LECTURE
CURRICULUM

1)State of air pollutien

2)Legal and institutional frsmework of alr
pollution control '

3)Standards for sir pollution control

Q}Chemiatry.for alr quslity analyeis

5)Automatic air quality monitor

6)Standard monitoring and snalytical method [or
ambient air quality

7)S8implified monitoring method of ambient alr

8)Alr pollution weteorology and disperslon:theory
9)Surveillance method of alr pollution

10)Effect of air pollution on man and vegétatlon
11)Introductlion to waste gas treatment technology
12)introduction to industrlal chemfatry
13)Statistics

l4)Interpretatlion of monitored data

155':
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Daix eampllng (gas-l1quid} by pump and fYow meter

2)air sampling (gas-gas) by vacuum bottle or bag

"3Dbuet sampling by Hl-Vol, Lo-Vol end dust jar

#)}Honitoring practice of meteorologlical parameters

S)Analytlckl practice of liquid-sbsorbed sample
(502, NOZ, HNH3, etc.)

6)Analytical practice of gas phase sample (CO, HC, etc.)
TlAnalytical practice of dust sample (heavey metals,

TRAINING | PRACTICE sulfate, nitrate, etc.)

CURRICULUN 8)Monitoring of S02 and NOZ by simplified method

9JAlr pollution monitoring by automatic alr quality
monitor

10)}Callbration end maintenance of automatfic air

quality monitor
11)Field case study of alr pollution {planning-

monitoring-evaluation-source identification)

1)To get necessary knoﬁledge.of alr cheﬁistry for
air quallty monitoring and analfsie.: B

2)To get manual aampling techhlquezéf‘embient air

3)}To get monitoring teéhnique of meteorological
parameters

4)To get the technique of hanual'analysia of sir

‘pollutants .
COAL OF 5)To get the technique of eimplified alr quality
IRAINING monitoring '

6)To get the technique of operation, calibration
and maintenance of automatic air quality monitor
7}fo get necessary know-how for air polluchn

survelliance

1.
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Table 4(3)-5 : Technical

Training Courase (Alr Pollutlon IT)

NAME OF COURSE

Alr Pollutien II : Exhauvsted Gae Analysls

DURATION 8 weeks
FREQUENCY & times/year
10 persone/time

GAPACITY

TOTAL TRAINEE

40 peraons/year

TARGET TRAINEE

Engineer, scientist or technlclan engaged in the
anélysis or monitorlng of industrial ox automoblle
exhausted ges in natibnal and local governments,
universities, companies, etc. or those who will be
engaged in such & work and have bachelor's degree in

environmental scienca or its related field

 TRAINING LECTURE
- CURRICULUM

1)State of alr pollution
2)Legal and fnstitutional framework of air
pollution control
3)Standsrds for alr pollution control
f)Standard monitoring and analytical method for
exhsusted gas
5)automatic exhrusted gas monitor
6)Alr pollution meteorology and dispersion theory
7)Fuel and combustion engineering
8)Automoblile engineering (inéernel.éohﬁdation anglne)
9)Analytical method of fuel content (S, N, Pb, etc.)
10)Effect of air pollution on man and vegetation
11)Introduction to exhausted gas trestment technology
12}Introduction to industrial chemletry
13)Statistics
l4)interpretation’ of monfitored data

{£ L;{m%g:;,l i\f— (}{{(,,.,‘((5/ {,,/‘..f{,._]r
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" TRAINING
CURRICULUM

PRACTICE

1)Inductrial exhausted gas.anmpling'by atack sampler

2)Flow rate meaaurﬁment of exhausted gas by gas
meter or flow meter

S)Anaiytical practice of industrial exhausted gae
(s0x, NOx, CO, ete.) :

 4)Sampling and analytical practice of exhausted duet

(Quantity, black smoke, heavy metals, etc.)
5)Honitoring of industrisl exhsusted gas by automatlc

exhaugted ges monitor

6)Analytical practice of fuel contenta (5, N, Pb, etc.)

7)Monitoring of automobile exhausted gas by automatic
exhausted gas monitor (CG, NOx, NG, black smoke, =tc.)

8)Heasurement of per.caplta emisslon load from
automobile accerding to running mode

9)Calibration and malntenance of eutomatlc exhaunted
gas monitor

10)Field cane etudy of eir polliution source (plaﬁnlng-

monitoring-evaluation)

GOAL OF
TRAINING

1)To get necesssry knéwiedge for the monitoring snd
analysis of industrial_éxhuuated gas :

2)To get neceaaary'knbwiedge for the monfitoring and
analysis of automobile exheusted gas _

3)To get the technique of manual sampling end

snalyeis of industrial exhausted gss

4)To get ‘the technique of fuel contents analysle

5)To get monltoring technique of automobile
exhausted gae by.automatic exhausted gas monltor
6)To get the techleﬁé of operation, calibration and
malntenance of automatlc exhausted gas monltor.
7)To get nsceasary know-how for air:pollﬁfion

source survelllance
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-Table 2(t)-¢ + Technlcal

Tralning Courae (Alr Pollution 1II)

NAME OF COURSE

Air Pollutfon III : Exhausted Gae Trestment Technology

DURATINR 4 vweeks
FREQUENCY 3 timed/year
CAPACITY ' 15 perasons/time

TOTAL TRAINEE

45 persons/year

TARGET TRAINEE

Engineer or technlcian engoged in the deelgn,
operation or malntenance of exhausted gas treatment
facllity in natfonal and local government%} companies,
et¢. or those who will be engaged in such a work

and have bachelor's dkgree in environmental englneering

or ite veldted field

TRAINING LECTURE
CURRICULUM

1)State of atr pollution

2)Legal and fnstitutional framework of afr
pﬁllution control

3)Standards for air pollution contrél

4)Exhanated gen treatment plannlog

5)Funl snd combustion engliteering

6)Combustion control

 7)Dust collection technology

B)Exhausted gas treatment technoldgy

9)air pollution meteorology and disperslon theory
10)Introduction to chemical engineerlng
11)Automobile engineering (Internal combustion énglhe)

'12)Hainténance of exhaustéd gaas treatment facility

13)Effect of alr pollution on man and vegetation

GG
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-

TRAINING
CURRICULUM

PRACTICE

1)Plaaning practice of Industrial al¥ pollution
control (choice of fuel, stack, exhausted gas
treatmént, alr pollution level of nearby aren, etc.)
2)operational practice of exhausted pgas treatment
" faeility by model plant
- cholee of fuel
-~ combustion control and Improvement
- dust treatment {gravity, centrifugal, filter, EP)
"~ exhausted gae treatment _
3)Treatment practice of toxic exhausted gas
(including €12, F2, etc.)
4)Analytical practice of indleator parameter for
the operation of_exh&usted gas trentment facllity
5)Fleld case study of existing exhausted gas
treatment facility (eurvey of condition-proposal

for Lmprovement)

GOAL OF
TRAINING

1)To get necessary knowledge for exhausteﬂ.ge;
treatment :

2)7To éet necessary technique for the dpér&tion and
maintenance of exhausted gas treatment facility

3)To get anslytical technique of indicator parameter
for the operation of exhausted gas treatment
éscility )

4)To get necessary know-how for the design or
improvement of gxﬁauated gas treatment facility

S)to'get necessary know;hpw to desal wlth.emergéncy
case {bad weather cqﬁdltion, overlosad, trouble of

facllity, ates)
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Table 4(2)-7 : Technlcal Tralalng Courae (Noloe Pollutlion )

HAME OF COURSE - Nodse Pollution @ Holse Monltering

DURATLON & weéke

FREQUENCY' 2 times/year

CAPACITY. 10 persons{time B
TOTAL TRAINEE | 20 persons/year

Engineer, scientist or technlcian engaged in nolne
monitoring fn nstional.sn6 local govermmentae,
TARGET TRAINEE universities, companies, ete. or those who will be
engaged In such a work and have background

knowledge -

'1)State of nofee pollution

2)Legal and institutional f{ramework for noise
“pollution control

3)Standards for noise pollutlon control
4}Physics on nolse

5)Nolse eource

.6)Sténdard monitoring method for noise

. 1)Surveillance method for nolse pollution

TRATNING LECTURE | 8)Effect of nokse _
CURRICULUM . 9)Introduction to noige prevention technology
' 10)Statistica

11}Interpretation of monitored dats

l'hl)
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TRAINING
CURRICULUYM

PRACTICE

1)?lanntng prdctice of

nolse monitorihg

2)0perational practice of nolee measuring fnstrument

(sound level meter,
J)Honltortng practice
4)}Monitoring practlice
5)Honitoring practice
6)Monitoring practice
7YHonitoring practice

8)Measurement of power

precision aound level meter)
of indusgrlal noise

of traffic nolse

of household nolne

of nutomobile sourca nolse
of motorboat source nolse

level of nolse wource

9)Calibratlon and malntenance of sound level meter

"10)Field case study of nolme poliution (planning-

monftoring-data analysis-evaluation)

GOAL OF
TRAINIRG

1)To get necessary knowledge for noise level

monitoring

2)To get the technique
monitoring

3)To get ths technlque
monitoring

4)To get the techniqua
malntenance of aéund

5)To get tha techniqua

noise level index )

of amblent noise lewvel
of source noflse level
of calibration and

level meter

to calculate and evaluate

6)To get necessary know-how for noise pollutlon

aurvelllance

14
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Table ?(l)-ﬁ : Technlcal Training Course (Solld HWaste I)

HAME OF COURSE

Solid Waste I : Solld Haate Analyale

DURATION 4 weeckan
FREQUENCY 2 times/year
CAPACITY

10 persons/tima

TOTAL TRAINEE

20 permons/year

TARGET TRAINEE

Englneer, scientist or technlclan engaged In eolld
waste analyals {n national and local governments,
universities, companles, etc. or those who will be
.engaged in such a work and have the background

knowledge of solid waste analysis

TRAINING LECTURE
CURRICULUM

1)5State of solld waste problems

7)5tate of domestic solld waste treastment and diapossl
worka .

3)Legal and institutional framework for solid waste
mansgement

4)Standarda for solid waste

5)Chemlstry for solid waste analyais

6}standard snalytiecsl method for domestic aolid
vaests

7)5tandard analytical method for industrial 801 kd
weste )

8}Introduction to-the treatment and.dlspaﬁni
techﬁology of domestie solld waate

" 9)Introduction to the treatment and dlepoaal

technology of {ndustrial solld waste

10)Effect of solld waste on man and environment

ll)Intgrpretatlon of solid waste quality data
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IRAINING
CURRICULUM

PRACTICE

1)}Uniform pampling of domeotic rolid wasfe
2)Clageification of the contents of domestic eolld
waste
3)Analytical practice of domestic solid waste
- general iteme {calorle, moisture, volatlile
matter, €, W, H, etc.)
_ ~ apecial itema (heavy metals, etc.)
&)Anulytignl practice of industrial solild waste
5)Analytical practice of the leachate from finsl
dleposal slte
S)Fiaﬁd cann study of solid waste disposal elte

{planning-sampling-analysls-evaluation)

GOAL CF
TRAINING

1)To get necessary knowledge for solid waste
analysina o ‘

2)To get the technique for uniform sampling of
domestic solid waste '

3)To get the technique for the analysis of general
and special'itemo in domestic solid waste

4)To get the fechniﬁue foi the anaslysia of contents
in Industrisl s011d waste '

5)To get the technique for the.analyals of 1§achate
from.sdlld waste finnl'dlspéaal slte

6)To get ﬁéceasary know-how for the environmental

pollution'arlsing from solld wamta

1o,
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"Table %Qlaﬂliz Technlcal Tralning Course (Solid Wapte IT)

NAME OF COURSE Solld Waste II : Domestic Solid Waste Manngement
' Technique

DURATION & weeke

rnsqutncr 3 times/year

CAPACITY 15 persone/time

TOTAL TRAINEE 45 personsfyear

Engineer or escientist engaged in the planning,
_operatlion or management of-domcétlc solld weste
TARGET TRAINEE treatment and disposal Qork in natliensl and locsal
governments or those who will be engaged in such a

work and have enough baékground knowlédge

1)State of sollid waste ﬁroblema

2)Legal and institutional framework for solld waste
management

3)standardes for eolid waste

4)Estimation of per capita generation of domestic
solid waste

5)Dorestic sclid waste collection ﬁl;nnihg

_ 6)Domeatic abiid waste tranuportétioﬁ planning

TRAINING LECTURE 7)Domestic wolld waste treatment planning

CURRICULUM 8)Domeatlc solid waate disposal plunﬁing

' 9)Hanagement of final diepoaal site for domeatic
solid waste .

10)Environmental ganitation in and sround final
disposal elte for domeatic solid waete

11)Environmentel protection around final diepossl

aita of domeatie solid wanste

1o
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1)Case study I : revisfon and improvement of existing
solld vaste management plan
~.to plek 'up a small or medlum scale clty
« to conduct a fheld atudy on the atate of solid
waste geﬁeratlon, collection, transportation,
treatment, disposal, sanitation, envivronmental
protection, ete, -
. ~ to clarify the problem of existing plan and
TRAINING PRACTICE proposc a revised and limproved one
CURRICULUM . 2)Case atudy I1 : formation of an appropriate and
' comprehennive solid waste mesnagement. plan
- to plck up a small or medium scale city without
soll waste mansgement plan
- to study natural and soclal condltlon and
gather necesaary data for the planning
~ to form an sppropriate and comprehensive

ecild waste management plen

1)To get necessary knowledge and technique.[or solid
waete management .

2)To get ﬁeceusdry know-how to revise and 1ﬁproﬁe
an exieting aolid waste management plan

3)To get necesaafy.knognhoﬁ to form an approprlate

and comprehensive solid waste management plan

COAL OF
TRAINING

lij‘;
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Table 4¢2)-10: Technleal Treining Course {Toxie Subetance 1)

¥

RAME OF COURSE Toxie Subatance I : Peotlcides Annifsls
DURATION B 8 weeks

FREQUENCY' 3 timen/yeat

CAP?CITY . 10 persona/time

TOTAL TRAINEE 30 persons/year

Sclentlst, engineer or technlclisan engaged {n the
analysls of pesticideu in natlonal and local

TARGET TRAINEE governments, univerqitles. companles, etc. ar those
who will ba-cngagea in such a work and have bnéhelor'e

degree in environmental ecience or {ts related field

‘1)State of the pollution by pesticldes
2)Legal and institutional framework for pesticides
pellution control .
3)standards for pesticides pollutlion control
_:&)Pesticides chemistry
SjAnalytical chemistry

6)Inatrumental analysis

: 7)Ecology
TRAINING LECTURE 8)Toxlcology
CURRICULDY ‘ 9)Fuod sanltation

10)Standerd analytical method for pesticides
11)Statistics
12)Interpratation of analyzed data

Lo,
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TRAINING
CURRICULUM

PRACTICE

1}Sampling of fresh food, processed food, etc.
2)Pretreatment and preservation of samples
3)Analytical practice of standard and fleld samples

~ food additives

~ druge

~ detergents

= othesre )
4)Field case study of toxlec subatance pollution

- toxic qub:tance residue survey in foode

~ estimation of the route and amount of human

exposure to.toxic substance

-~ evaluation of toxic substance poliution

GOAlL: OF

TRAINING | .

1)To get necessary knowledge of toxic substance and
ite analysis }

2)To get the technique of sampling,'pretrentment and
preservation of aémples_fcr toxic substance

resfduéd analyeis

- 3)To getzsnalytical technique for toxic substances

uveed in Thailand
4)To get necessary know-how for toxle substeance

pollution eurvafllance
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Table 4¢2)>-{4: Technical Trnlhing'Course {Toxic Substance II)

NAME OF COURSE " Toxlc Subatance IT : Toxic Substance Analysle
' | (other than Pesticides)

DURATION 8 weeks
FREQUENCY 3 timen/year
CAPACETY 10 persons/time
TOTAL TRAINEE 30 pereons/year

Scientist, engineer or technlecian engaged In toxte
pubstance analysls in national and local governments,
TARGET TRAINEE universities, companles, etc. or those who will be
in engaged in such a work and have bachelor's degree

in environmental science or ite related fleld

1)State of the pollution by texle eubstance

2)Legal and institutional framework for toxic
substance pollution control

3)Standards for toxic substance pollution control

4)Food chemistry

5)Yanalytical chemlstry

6)Instrumental analyels

: 7)Ecology
TRAINIRG LECTURE 8)Toxleology
CURRICULUH : " 9)Food sanitétion

10)Standard enalytical method far toxic subetsnce
11)Statistics
i2)Interpretstion of analyzed data

j.ﬂj(,
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1)Sampiing of water, sofl, agricultural pfoducta,
food, ete. for analyeis '
‘2)Pretreatment® and preservatlon of .samples
3)Analytical practice of standard and field samples
«~ grganochlorine pesticldes (DDT, dieldrin,
aidrin, endrin, chlordane, heptachlor; BHC, etc.)
- organophosphrous peaticldes (parathion,
methyl-parathion, ete,)
TRATNING PRACTICE © - others . '
CURRICULUM 4)Fileld case study of peetlcides pollution
- peétlcideu residue survey in environment
(agricultural product, soil, environmental
water, bottom sadiments, groundwater, flish,
animal, etc.)
- analysle of the relationship between the
amount of pesticides used and the environmental
repldus

- evaluation of pesticides pellution

1)To get necessary knowledge of pesticides and
their snalyele o .
2)To get the technique of sampling, prefreatment and
presetvation of samples for pésticides résidue
analysis _ .
3)To get snalytical fechnlque for pesticides uesed
in Thailand _
GOAL OF 4)To get necessary know-how for pesticides polliution
TRAINING surveillance ' '

.
PR,
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B) Adminisiratlve Tra(nlng Courée

1) The administrative training 1s another impor lanl lra!nihg acetivily
of ERIC, in which adminisirative lechniques and Know-how is expected le be
transferred.

2)  Two courses shotld be sel up as adhlnistrﬂliVe training courses.
One 1s "Junler Official's Courée"_which is prepércd for the jhnior affieial
directly in . charge of envirommenlal problems in each {icld. The other is
"Senjor Official's Course” which s formed {for Lhe senior afficials.
responsible for the decision-making in environmental prdblems and their
related issues, '

n Table #(2>-12 shows lhe outline of "Junior Official's  Course”.
The power to form and implement the environmenlal policies and mepsures. is
at  present scallered to variocus governmen! agencies, each of Qh]éh manages
only a bid of them. Thal oflen resulls in the lack of coordination among
relevant agencies and the of{icials in ch&fge'are apl to have a narrow view
of things. In addition, as the envirconmental adminiélr&iion ilself has a’
iairly'shorl hislory in Thailand and the accumulalion.of ekpericncés is -nol
good enough, the effeclive and proper measures are not afways taken lo cope
wilh the increasing environmenlal problems. Upon these siluvalions, tlhis
couyrse 5 prepared te offer junior offlcials in nalioha] government,
municipalilies or privale sectors the oppertunity lo fearn lhe necessary
administralive tools through leclures and case study practices, which cover
the state of énvironmenlﬁ] problems, legal apnd Institutional {ramework {for
eﬁv!ronmenlal protection, environmenlal standards, lhe implementation way of
enviconmental policies and measures public relations, ele.

4) Table #¢z>-y3shows the outline of “Senlor Official's Course"; As
is oflen the case wilh develeping countries, the ecunohié develbpment is a
‘primary concern in order lo upgrade the standard of living in Thaikénd.
ﬂealliing the goal, 1t is inevilable to develop and ulilize ils own natural
resources as well as to promote industirlal developmen! based on them. So
Thailand has tried to accelerale Lhe industrializalion togelher Qilh naturat
resources _'development. . However, ag  natural resources also mean

environmental resources, as _1napprobriale development of them - not only

=
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Table #4(20-7it Adminlstrative Training Gourse (Environmenta) Administration I

MAME OF COURSE ' Environmental Admlniutration.l t Junior Officlal’s
Course '

DURATION | 4 weeks

an.qﬁ}:ncy‘ 3 tlt.nea.lyaar.

CAPACITY : 20.péraopaltlma

TOTAL TRAINEE 60 poreons/year

Junior offlcial engaged in the planning or

implementstlon of environmental policy In natlonal
TARGET TRAINEE and local governments, companies, etc. or those who
will be éngaged in such a work snd have bachelor's

degras

1)State and countermessures of water pollution

2)State:and countermeasures of air pollution

3)State and couritermeasures of nolse pollution

4)State and countermeasures of solid waate problems

5)State ahd countermessuress of toxic subetance
pollution

6)Le§al and inotitutlonal system for environmental
pollution control:(environméntai law, environmentsl

TRAINING LECTURE policy, control staendarde, etc.) . _

CURRICULUM 7)Implementation of environmental policy and measures

B)pPublic relations for environmental protection

9)Environmental education

10)Environmentsl mansgement planning

11)Industsial poliution control management

iZ)Emergency manggement in environmental pollution
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TRAINING
CURRICULUM

PRACTICE

1)Case study of environmental prﬁ&iemu

- To_find out appréprinta solution through,
group dynamice on.the problams which trainees
experiencéd'in tha procese of implementatlon
of tha envlronmehtai pollcy and measure

« flald : water pollution, ailr pollution, nolse
pol}utioh,;solid waste and toxic subatance

C2practice of pubilc rel#tlpns-

- To find out effective way of puhlic relattons
throﬁgh making leaflet Ey which trainees try
to fet the public know the £hportan¢e of

environmental protection

GOAL OF
TRAINING

1)To well understand the stata of envirommental
problems

2)To well understand.the_IEgal and institutional
system for environmental polliution control

3)To well underspnnd the cause of environmental

- pelilution .

&)To-g#t know-how to solve thé probleme in tha
proceese of implementation of environmental
policy and measures -

5)To get know~-how for effective public raletlons

of environmental protsction
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Table 4‘(1)-135 Adrn‘_lnist.ratlve Tralning Course (Environmental Adminfstration Il }

NAME OF COUHSE : ~Environmental Administration I1 : Senior Official'se
Course '

DURATION . o 2 weeks

FREQUERCY | 3 timeafyear

CAPAC;&Y ) 20 pereona/time

TOTAL TRAINEE 60 persone/year

Senior offlcial responsible for decislon-making In
environmental sdminlstration or f{ts closaly related
TARGET TRAINEE areas such as development planning and natural

reaources management

1)State of environmental problems :
2)Legal and institutlonal system for enviconmental
.poliution control.(qnvlfénmental law,=envlfbnmental
policy, control standards, ete.)
. 3}Agriculture and environment '
4YIndustrial developmant and environment
5)Mining and environmént
_ 6)Ucrbanization and environment
TRAINING LECTURE 7YEnvirormental planning ¥
CURRICULUﬂ . for tha restoration of already polluted area
8)Environmental ﬁlannlng i1
- for the proteétion.of non-polluted area

9 Appropriata natyral resources mansgement
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TRAINING
CURRICULUM

PRACTICE

I)Grbup'dynnmlcu I : envirommental restoration
rlanning
 « to pick up an already polluted area, {nveatigate
th§ cause, form a.reatpxatlbn plan and explore
the feasibllity of implementation
2)¢roup djnamlcs II ¢ savivonmental management
planning ‘ ]

« to plck up the area ﬁhich seems to Ee polluted
in near future, elabprate'bn exlating plana
related.with-environhental_pollution, form a
lcomprehensive environmental management plan
and exﬁlure thé feagibllity of implgﬁentafion

3)Group dynamics 111 : 1ntegratlon of environmental
policy into develo?ment

- to re-evaluate tha exlsting development plans
and integrate environmental pollcy Into the
plans

4)Group dynamice 1V : natural resources management
~ to explore the appropriate mensgémen; of natural

vesources such as forest, soll snd water

GOAL OF
TRAIHING

1)To understand the state of environmental problems
2)To understand the legai snd institutional system
for environmental pollutfon control '
3)To understand the cause of environmental pollution
4)To get know-how to integrate environmental policy
into development plana on the beginning atagé B8O
&3 to realize the suatainable development.
5)}To get know-how to form an environmental reatoration
plan
6)To get know-how of eppropriateé natural resources

mansgement
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results in the environmenfal delerioration bul also makes il imbossibte to

sustain lhe development. In addillon,- the industrial development
accompanies the change of social slruclure, 1in which lhe wurbanizalion is
of len observed. In lhe process of the urbanization, lhe cily or communily

planning. affects the environmental quality to .a _considerable degree.
Thus, il is appropriate and effeclive to solve Lhe environmental problem
that ke environmental protlection measures should be considered 'al a
'p]annlng slage of projects which seems to affect the environmental guality.
Therefore, focusing on a senior officlals responsible for the decision-
making in_ the environmenlal administration and ils ¢losely relaled arecas
such as the deveiopmenl planning :and natural rescurces management, his
course offers the opporlunily lo learn the stale of enviropmenial problems,
légal ond Instilﬁtional-framework for-envirohmenial proteclion, development
and environment, urbanization and environment, environmental planning
method, nalural resources managemenl, élc. The trainces are expected o get
lhe know-how to Integrate environment policy into developmen! policy at tlhe
planning stage through iectﬁres and practices.

C) Other Tralning Course

1) Apart from both the technical and the admipislraiive training
courses which are fundamental and permanent acliv{fies of ERTC, olher
{raining courses should be temporarily sel up to make most of lhe facilities
and equlpménlé of ERTC if the iraining demands are clearly idenlified. 11t is
recommended that thiree courses should be at least preparea; “Environmenlal
Impact Assessment™, "Env\ronmeﬁ!al Bala Procession” and “Environmental
Education". '

2) Table #€2>-£¥ shows the oulline of '.TEnvironmental Impac!l
Assessment”  course. Envircnmentai impéct assessment system was created in
1975 by the the lmprobément and Conservation of National Environmental
~Quality Aclt and was enforced in 1981. According to the rules, 1lheose vwho
want 1o carry oul the developmeni project must submit an  Initial
Environmental Examlnéllon'(lEE)-or an Environmental Impact Stalement (FIS}
to ONED for examination through relevant government agencles. Until  now,
more than thousand LEE or EIS have been submiited to ONEB for considération,
To ensure lhe sound impleménlallon of environmental impacl assessment

1

— 305 —



system, the asgessment technigue musl be upgraded both in the formalion side
and In the examination side. Therefore, being lhose who prepare or examine
IEE of EIS as ltarget trainees, this course aims at providing them wilh - Lhe
know-how to prepare or examine the 1EE and EIS,

3 Table #(é}isshows the ouiline of "Environmental Data Processing”
course, While the envlronmenlal_moullofing has been widely carried out in
accordance with  growing concern of envirvonmenlal problems, the dala’ have
been accumulated for use. It can be sald that the formatlon of appropriale
environmental policies and measures depend lo some degree upon lhe reliable
and well processed data, However, 'the environmental dala are no! always
made- most use of due chiefily to the shurlage'o!'détn processing lechnigues.
Therefore, being the engineers, scienlists or technicians .in ‘charge of -
environmental dala processing as targel iralnees, 1hls course  aimg at
offering them lhe'oppnrlunl[y to learn the lechniques and know-how to haﬁdle
and process the environmental dala including éomputer analysis lechniques.

4}  Table #¢z3-1{ shows the outline of “Environmenlal Education”
course. Environmental education s an important iool te gel support and
cooperation from lhe public in the envirenmenlal -protection. ~Up 1o now,
ONEB has execuled various kinds of envirunmental educalion programs, most of
which - were focused on growing up the cummunily' leadcr -of environmental
education. Following these results, this course is expecled to carry out
the more ‘intensive and syslematized lralning to create  the leasder of
environmental educalion in communities, schools and business socielies.

D) Semlnars and Workshops

1) Seminars,  workshops and symposium should cccasionally be held as
one of the permanent activ!tiés of ERTC in order to promote the spread of
the expertise on environmental protection and its related field widely.
¥hile training courses above mentioned, requlring ralher long periads, are
sét up to provide small number of trainees with 1ihe experlise chiefly
lhrough practices such as laboratory exercises and case sludies, these
seminars and workshops should be short lermed (usually less than one week)
and provide larger number of participanis with up to daie knowledge, ideas
and slrstcgieé through leclures and discussions.

li'h
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2) These seminars and workshops should include not only national ones
but also Inlerpational ones in cdoperalto'n wilh relevant governmenl
agenclies, foreign couplries and inlernational organizalions.

10
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Table 4¢2)-24: Other Trainlog Course (1)

NAME OF COURSE

. Environmental Impact Asscasment

DURATION 4 weeks
FREGUENCY 2 tlmes/year

CAPACITY

15 persons/time

TOTAL TRAINEE

30 persons/year

TARGET TRAINEE

Englneer or écientist engaged in the formation or
evalustion of environmental lmpact etatement in
national end local governmente, univerelities, -
companies,etc, or those who will be engaged {n such
work end have bagheler's degree in environmental

engineering or sclence or their related field

TRAINING | LECTURE

CURRICULUM

1)State of the environmental problems
2)Legal and inafltutlonal system for environmental
pollution conktroi (environmental law, environmental
policy, control standards, ete.)
3)Guid§lines for prepafatlon of Initial environmentsl
exaﬁination (1EE)
4)Guidelines for preparation of environmental impact
statement {EIS)
5)Methodology for IEE and EIS
6)Eveluation of environmental resources
- physical resources (alr, water snd land)
- ecologic&l'reaources {aquatic, térreatrial} ete.)
« human use walues {(recreation, traﬁaportation.
land uee, ete,)
7)0rganlzation of ItE and EIS
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1)Caee otudy L : re-evalustion of exieting IEE and
E1S5 for;
~ agriculture and mining
- communication and transportation
- housing and public utility
- Industry
- water resources

2)}Case etudy II : preparation of 1EE and EIS

TRAINING PRACTICE -~ to prepare lEE and EIS on given conditien
CURRICULUM 3)Group dynamice
- to'study and evaluate IEE and EIS prepered In
cave study 1I ' .
1)To understand the state of environmental problems
2)To understand the legal and institqpﬁénal Bystem
for environmental pollution control
3)To understand the précedhte of environmental
Lmpact assessment _
Q)To'get know-how to prepare IEE and EIS
5)To get know-how to evaluate IEE and EIS
GOAL OF
TRAINING

llljll

e 309 —



Table 4¢xy-45: Other Trainiﬁg Goutse (II)

NAME OF COURSE

" Environmental Date froceaslng

DURATION 2 weeks
FREQUENCY Z tlmea/year
CAPACITY 15 personsftime

TOTAL TRAINEE

30 personafyear

TARGET TRAINEE

Engineer, sclentiat or technician engaged in
environmental data proceesing in national and local
governments, universlities, companies, etc. or those
who will be engaged in such s _work and have bachelor’

degree in envlironmental engineerlng or science -

TRAINING LECTURE
CURRICULUM

1)State of environmental problems

Z)Legal and inetltutional framework for environmental

 pollution control .

B)Objeﬁtive of envirommental dats procesaing

4)Accuracy nf environmental datae

SJTHeory of'afatlstical anaiysia

6)App1icatlon of statistical annlysis to
environmental dats processing

7)Introduction to personal computer

8)Introduction to éomputer'lahgunge

9)Compu£er programming

IO)Appliéatlon of permonal computer to environmentsl -

data processing

PRy
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TRAINING
CURRICULUH

PRACTICE

1)Practice I : data handling
- tu order raw data and make tables and flgurcs
2)Practice I1 : 1ntr6ductory data analyele
~ to calcul#te representatlve statintical
valuesn
3}Computer I operation
= to learn how to:operate a péraonal computer
ﬂ)Computer Il : programming
—‘io make an intreductory program
5)Computer anslysins I : data bave
6)Computer snalyais II : statfietical analysis
- correlation, regresesion and multi-regressfion
anslysis s
7)Compntér analysls III ¢ computer graphic
8)Computer analysfe IV : simulation
- alr or wateripoilution gimulation modellﬁg

and caleulation

GOAL OF
TRAIHING

i)To underetand the state of environmental problems

2)To understand the obfectives of environmentsl data
proceseing

1)To understand the characteristica of environmental
data

4)To lesrn the theory of statistics

5)To get the technique for the application of

’ athtfatical way to environmental data proceaslng

6)To get the technique to use personal a'cﬁﬁputer

as a tool of environmental data processing
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Table 4e2y-1(_: Other Training Course (111)

HAME OF COURSE Environmental Education
DURATION : 1 weeks
Y
FREQUENCY 3 times/year
CAPACLITY 20 pereons/time
TOTAL TRAINEE _ 60 persona/yesar

Those who play a leading role of environmental
educatlon in communities, schools and business
TARGET TRAINEE societies, for example,'coﬁnuntty Ieaderwo, teacheran,

monks, etc.

1)State of fhe environmental pollution problems

2)Legal and inetitutional framework for environmentnl
pollution dontrol

3)Nature conservation

4)Human dependence on environment

5)Daily life and environment

6)Development and environment

7)Crestion of better environment

TRAINIRG LECTURE :B)Curriculum_davalopment for env}rbnmental education

CURRICULUM 9)Teaching method for environmental education

10)Field activity for emvironmental education
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TRATNING
CURRICULUM

PRACTICE

1)Practice 1 : curriculum development
- to make a leaflet as a teaching matefinl
for environmental educatlon
2)Proctics: 11 : fleld etudy
~ to practice the way to hold a field activity
for environmental education '
3)Group dynamics '
:~ te try to find out better way of environmental
education through the discusplon on tralnces

experiences

GOAL OF
TRAINING

1)To understand the state of environmental problems
2)To understand the legal and institutional
framework for environmentsl pollﬁtlod control

3)To understsnd the state of nature coﬁservStlon
4)To undarstand the relationship between man and

_ environment _
5)Te get the techniﬁue of curriculum developmeﬁt
6)To get know-how of teachling and fleld study for

effective environmentsal education
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g} Expected number of iraining courses and trainecs annually

Sixleen courses will be piovided and lhe expecled Lrainees will be

at least 555 traihees per year as shown in lable
h} Qualificalion and number of trainers

The lrainers will come from the training siaffs of ERTC vho are
well-1rained in each field {rom Japan and ihrough JICA. cxperis in Thailand,
In one particular lopics, lirainers will be invited from different research
inslitutes, universities and olher government agencies wiihin Thailand and
Japan other government agcnciés wilhin Thailand and Japan. The pumber of

permanent trainers should be at least 20.
i) Necessary Facilities and Equipmentis
{1) Necessary Facilitles for Tralning Program

To carry oul lhe Envirenmental Training Pregrams, the following

buildings and facililices are requested.

Table 4ex3-43 shows Llhe oulline of Training Building, This
bﬁilding, a main building in ERTC, is for the use of Trainfng Division,
Administralive Seclion and Information Seclion. It is eslimated to be more
Lthan 4,500 séuare melefs. The rooms for training use involve "Leclure Ttoom"
for the leciures ef each training course, “Seminar Roem" for lhe seminars,
workshops or symposium, "Meeling Room" for the grouﬁ dynamics, "Practicc
Roem A" f{for lhe reports or Iigures making, JPfactice floom B"  for ihe
technical training practices of waler poliulion, ‘air pollulien, noise
.pol]ﬁjion, solid wasles and toxic subslances, "Personal Compuler Room” fnr
the data processing praclices and "Audio Visual Room". Other rooms. involve
”Adminis[rakive:SQCllon Room", “Informhffon Section Room”, “"Planning Seclian
Rooam", “Hanagemenl Seclion Rﬁom", "inslrﬁclor Room", ™“Director-General
Room", "Depuly Direclor-General RMoom”, “Training Division Director Room",
"JICA Team Leader Hoom*. "JICA Expert HRoom", "Guést Room™, “Medical
Treatiment Room”, as well as “Libréry" for whole ERTC.

Table 4¢r>-15 shows the outlipe nf Welfare Building, estimaled lo

?&.’Jf\/
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be nore than 300 sﬁﬁaro meters, provides lhe welfare'lo lhe slal!l menbers nof

FRTC and Llrainceg, comprising of Cafelerta and Common Yoom,

Table 4cxy« 2o shows Lhe oulline of Dormilaory, eslimaled lo be more
than 1,200 sguare mctefs. consisils of “Training Hoom" for lhe accommodalion
of 1irainees and "Guesl Jloom" for the accommodalion of inviled Jecturers,

rescarchers and guesls.

In. relation to 1he buildings, the [following facililies are
recommended  to  be prepared for Lhe aclivities of ERITC: for example air
condilions, lelephenes, desks and chalrs, books, lennis .courls, basketbal]

courts and swimming poal.
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- } _ : o
’8584(2)’/3’: Outline of Tralning pullding

Ho TYPE OF NO.'OF_‘ S1ZF OF ROoH REMARKS
ROOM ROOM - (PERSON)
i .Lecture room 7 20-30 ~for lectﬁre of each tralnlng couvse.
? Semlnar room 1 200 ~-for aeminar, workshop or aymponiuh
with. necepsary devices
) Meetlng room 3 20-30 ~for case etudy discusalon or group
' dynamica
4 TPractlce room A 20-30 . -fov teport, table or {lgure moking
5 Practlce roem B & 20 ~for technical practlce. common
equipment room{1), water pollution
practice room(1), alr pollutien
prectice room(i), noiae poflutlon
practice room(1}, solid vaste
practice room{1l)} and toxic substance
practice room. w!lth necessary
devices for technleal training
6 FPersonal computer 1 15 ~for data proceéélng practlice. with
room . 15 personal computers
1 Audio visual room 1 50 | -with necessary sudlo visual devices
8 Library 1 100 ~library of this Center
% Adminlstrative room A 5-10 _~Administrntlve Scctlon(l).
. . Information Sectfou(1), Planning
Section(l), Management Sectlon(l)
10 Inatructor voom 1 10 ~for Instructors of tralning
Il Dlrector-Gen room 1
12 peputy DIir-Gen room 1 1
13 Training Division 1 1
Director room
16 JICA Team Leasder 1 1
.r.oom
15 JICA Expert room 6 1
16 Guest room ' 10
16 Hedical treetment. 1 5
TOOom
il
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