





CHAPTER 3 OUTLINE OF THE PROJECT

3.1 Overall Objective

The Thai Government, with the cooperation of the ONISB in particular, has been
trying to establish or revise environment-related acts as well as environmental
quality standards, to conduct extensive monitoring and research, and to foster
relevant manpower to deal with environmental pollution caused by the progress
of urbanization and industrialization. Due to the lack of appropriate technologies
and experience, however, the Thai Government has still facing the pollution

problem,

Against this background, the Thai Government has prepared a plan to establish
the Environmental Research and Training Center (ERTC) which will act as the
base for practical research, training, and monitoring to effectively control the
various types of environmental pollution witnessed in Thailand by means of
directly applying the results of these activities to environmental conservation
policies. The overall objective of the Project is the provision of the facilities and

equipment required to implement this plan.
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3.2 Txamination of the Request
3.2.1 Suitability of and Necessity for ERTC

According to the originai request of the Thai Government, the ERTC will conduct

the following activities.
1) Practical research on environmental conservation,

92) Training of researchers, analysts, and administrative staff involved in

environmental conservation.

3) Expansion of facilities to achieve a qualitative improvement of research and

training.

4) Promotion of continuous environmental education programs for staff at all
levels and the fostering of instructors with appropriate technlcal expertlse '

The results of the examination to determine the suitability of and necessity for
each of the planned activities are as follows. |

1) Practical Research on Environmental Conservation

Environmental research in Thailand is currently conducted by Government
laboratories which are part of the national administrative structure and by
universities,. While that of the ONEB is the best eguipped of all Government
laboratories, it suffers from a shortage of manpower and equipment, and its
staff are hard pressed by routine work and cannot deal with such practical
research as the identification of pollution sources and the preparation of
pollution conrtrol measures necessary to solve environmental problems, Other
Government laboratories are rather small and conduct only limited analysis
work due to their inadequate equipment and inexperienced staffs.
Consequently, no practical research is conducted by these laboratorzes to
develop environmental control technologies or to identify the effects of
pollution. In the case of universities, as both the budget for research on
e_nvironmerital conservation and the level of existing equipxnent are low,
universities cannot be expected to play a large role in practical or problem
solving research in the field of environmental conservation in the near future.

One of the main tasks of the ONEB is the establishment of env1ronmental
standards for water quality, air quality, noise and vibration, solid waste and
toxic substances. While a correct understanding of the real environmental
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2)

conditions based on reliable and comparable data is required to establish these
standards, current monitoring data from Government laboratories cannot
usually be compared because of the different analysis methods employed.
Practical research on the development of standard measuring methods and
other aspects is, therefore, required for the collection of mutually comparable
monitoring data. The fact that the implementation of such research is given

as one of the Project’s objectives is deemed very appropriate.

Training of Researchers, Analysts, and Administrative Staff Involved in
Environmental Congervation

There are a total of 256 laboratories in the Government sector providing
analysis services in the environmental field. However, the shortage of
facilities, equipment, technical expertise, and experiments on the part of these
laboratories has made it difficult to foster manpower, and the smooth
implementation of the relevant work appears almost impossible. Upgrading
of the staff capability of not only the ONEB but also that of all related

'orgamzatwns is an absolute necessity for the advancement of environmental

conservation administration. The establishment of the ERTC is, therefore,
deemed both appropriate and necessary in terms of fostering manpower in
view of its provision of uniform training for researchers, analysts and
administrative staff of related organizations.

As mentioned earlier, a correct_understanding of the current conditions of
environmental pollution is the basis for environmental administration, and
the collection of a large volume of reliable and comparable monitoring data is
necessary. The development of sampling, measuring, and analysis methods,
and the subsequent diffusion of these methods to related researchers and
analysts through training will be necessary to make such data collection
possible. Moreover, a correct understanding of the current conditions of
pollution will facilitate the identification of pollution sources and the effects of
poliution on people, eventually creating a situation where the revision and
new mtroductmn of environmental conservation policies and their effective
enforcement is feasible. At present, however, as administrative staff in the
environmental field lack adequate knowledge relating to the integration of
environmental pollc1es with development plans and the enforcement of
environmental improvement plans, training in these aspects is believed
necessary to effectively advance environmental administration.
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8) Expansion of Facilities to Achieve Qualitative Improvement of Research and

Training

Although the environmental labor atory of the ONEB is. sald to be the best
equipped among similar Government labor atories in Thailand, it is still of &
temporary character, The number of staff and the eqmpment provzsmn level
are far below the required standards to eﬁ'ectwely tackle the current problem
of environmental pollution. The lack of training facilities forces the ONEB to
hold its training courses and seminars in such places as the banquet rooms of
hotels. The inadequacy of the facilities and equipment consirains the
implementation of research and training, hindering the expansion of research
activities and the fostering of capable staff. The establishment of the ERTC,

therefore, appears highly necessary to congolidate research and training

facilities.

With regard to the research, training, and monitoring functions of the new
center, the ERTC will focus on pollution control and prevention measures. In -
view of the current conditions of environmental pollution in Thailand, the five
fields of water pollution, air pollution, noise and vibration, solid waste, and
toxic substances will be the subject fields of the ERTC’s facilities.

While Thailand’s universities and Government laboratories have many people
with excellent knowledge and experience in analysis and meas_ui*ing
technologies and a high level of technical expertise, there is currently no
facility to coordinate their research activities, and there is a shortage of new
analysis and measuring equipment to assist their research. The Thali
Government expects the ERTC to fill this gap and to provide the equipment
required to further promote research on pollution control in Thailand. The
ONEB currently monitors the water quality and air guality throughout
Thailand and analyzes a large number of samples, However, the lack of
adequate work space and the deterioration of equipment have led to inefficient
work and failure to meet all the demands. The establishmoent of the ERTC will
facilitate efficient analysis and measurerent, thereby strengthening the
monitoring system for water quality and air quality, and will make poss1ble
the early detection of pollution and the 1mplementatmn of remedial measures.

As so far described, grant aid assistance for the ERTC is essentlal to assxst the
environmental administration in Thailand in dealing with its pressin g
problems and urgent provision of the aid is hoped for. The Project aid will be a
concrete example of positive Japanese GDA (Official Development
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4)

Assistance), and sustainable economic growth in Thailand will be assisted by

 the introduction of Japanese technologies and experience.

Since the ONEB’s facili{;y repair and maintenance budget was some 1.2
million baht in 1984, some 0.3 million bahtin 1985, and some 1 million bahtin
1986, totalling approximately 2.5 million baht (approximately ¥ 12.5
million), it will be difficult for the ONEB to meet the construction cost of the
ERTC and the related equipment procurement cost from its own budget. From
the financial point of view alone, therefore, the provision of grant aid

assistance is deemed necessary.

Promotion of Continuous Environmental Education Programs for Staff at All
Levels and Fostering of Instructors with Appropriate Technical Expertise

Environmental conservation administration in Thailand covers extensive

fields, r_anging from research and analysis to administration. In all fields,
however; there are differences between the level of expertise of the staff. Not
only the consolidation of facilities and equipment but also education and
training at all levels and _the provision of continuous environmental training
over a long period of time are required to foster manpower in these diverse

' fields. The training programs suggested in the request are considered feasible

as they include both training courses of various levels and continuous training

courses.

Instructors with apprdpriaté technical expertise are an indispensable part of
manpower development programs, The current number of instructors which
have so far met the requirements of the ONEB’s short training courses with
limited scope will be insufficient once the ERTC opens. While it was planned
to invite outside instructors from universities and other institutions to meet

~ the shortage, the available manpower in environmental fields is limited and

there is no guarantee that the required number of cutside instructors can be
secured. In this context, the provision of proejct-type technical cooperation
has also been requested to foster new instructors, and this is deemed a feasible

alternative if the requested technical cooperation is granted.

The examination results of the suggested research, training and monitoring

programs are described below.
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{1) Environmental Research Programs

Fnvironmental research in Thailand in still in the initial stage. No

uniform analysis and measuring methods have yet been adopted and the

identification of pollution sources and examination of remedial measures

necessary for the effective enforcement of environmental regulations are
not conducted, : ‘ S

'Many of the exxstmg envxronmental quahty standards are Internatmnal or
foreign standards which were simply adopted without prior exammat&on of
their suitability vis-a-vis conditions in Thailand. In addition, research on

‘such items as SOx, where the introduction of standards is urgently

required, is nonexistent.

Under these circumstances, the following step-by-step research programs
are planned in the five fields of water quality, air qaality, noise and
yibration, solid waste, and toxic substances and these programs are
conmdered realisticand feasible: :

@ unification of environmental analysis and measuring methods

@ rvesearch leading to surveillance (identification of pollution sources,
ete.) '

@ revision and new introduction of various environmental quality

standards

@ development of concrete procedures for the enforcement of standards

In addition, prior.ity reSeafch subjects following the openi_ng of the ERTC
were also suggested at the time of the preliminary study based on the
above-mentioned research programs, adding further credibility to these

programs.
(2) Environmental Training Programs

Although the ONEB can recommend enwronmental conservatxon
measures to other envzronment—related admlmstratwe orgamzatlons, it
does not have the anthority to enforce the re_levant Iaws_ and regulatmns
itself. According to the Thai request, the ERTC will provide training
courses (including technicel training courses) covering all fields of
environmental pollution for the staff and researchers of those
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organizations with the authority to enforce environmental laws and
regulﬁtions in view of achieving effective law enforcement. These courses
are largely classified into the three categories of technical training,
administrative training, and special training.

The technical training courses will deal with the five pollution fields
already mentioned in (1) above. 'l‘raining courses for monitoring and
analysis engineers who provide the basic data for environmental
conservation will be provided in the first year while the training of those
engineers directly involved in the enforcement of regulations will
cominence in the third year. A total of fifteen courses are planned.

Excepting those on toxic substances, all the training courses will in fact be
further development of the existing courses proﬁrided by the ONEB. It is
also planned to increase the number of avajlable courses in each year.
Provided the required number of instructors can be secured and the
transfer of training know-how by project-type technical cooperation is
approved, these training programs are believed to be both feasible and

appropriate.

As in the case of technical training, the number of courses for
administrative training and special training will also be gradually
increased from a total of nine courses in the first year to 25 courses in the

fifth year.

Smce the planned number of the staff for the Environmental Technology
Training Division which will be responsible for conductmg the training is
thirteen, there will be a definite shortage of instructors to maintain 25
training courses even with the assistance of other divisions. Therefore, the
ass1gmnent of 201 outside instructors is planned (76 from universities,

~ including ten from Chulalongkorn University, eight from the MO, twelve

~ from the MPH, 21 from the MSTE, 26 from the MOA, ﬁfteen from the MTT,
fen _fro_m the MOJ, ten from the BMA, and 23 from state enter prises).

(3) Environmental Monitoring Programs

Environmental monitoring is the basis for a correct understanding of
pollumon condltmns identification of pollution sources, revision or
preparation of environmental quality standards, and the preparation of
remedial measures, ete. Monitoring is currently conducted on water
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quality, air quality, noise and v1b1 ation, and tomc substances. With regard
to solid waste, surveys are in progress to prepare treatment and dlSposal
- plans. Monitoring of water quality and air quﬂhty is partu,ulaxly

extensive,

e Main Watel Quahty Monitoring

(D Four main nvers (Chao Phraya, Tha~ch1n, Mae k]ong and Bang
Praklong)

@ Eastern Seaboard Development Region and local cities

@ SongklhaLake
@ Magor cities in ‘Thailand

o Mam Alr Pollution Mom.bormg
@ regular automatic monitoring in Bangkok (7 stations).

@ regular automatic momtormg at Samut Prakarn 1ndustrml complex
(5 stations)

@ regular monitoring by two mobile laboratories

- Eastezn Seaboard Region (3 tlmes/year)
— local cities _
~ areas of serious air pollut_ion caused by vehicle exhaust ’gas

Existing monitoring cannot, however, cover the entlre scope of
environmental pollution in Thaﬂand and, therefore, the estabhshment ofa
nationwide momtormg network by mcreasmg the number of monitoring
stations to identify sources of pollutmn and increased mobxle mamtormg
activities are required. The simple transfer of momtormg work which
accounts for 70% of the workload of the Water Quahty Sectlon and Airand
Noise Pollution Section to the ERTC, w111 obstruct the. smooth
implementation of research at the ERTC and, therefore the environmental
monitoring programs have been separated from enwronmental research

programs.
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3.2.2 Examination of Personnel and Budget Plans
(1) Personnel Plans

The ERTC will consist of the Research and Development Division (five
, sectioiis, i.e. , Water Quality, Air Quality, Noise and Vibration, Solid Waste
and HazaldcusWaste and Toxic Substances); Environmental Monitoring and
: Analytical Service Division (five sections, i.e.,, Water Quality, Air Quality,
‘Noise and Vibration, Solid Waste and Hazardous Waste, and Toxic
 Substances); Environmental Technology Training Division (three sections,
i.e;'.'Piahnin'g and Training, Evaluation and Technical and Scientific
Equipment); Information and Documentary Service Division (three sections,
"i.e., Computer, Information and Extension, and Intercalibration); and the
‘ Administrativé Section under the overall control of the Director and Deputy
Director, | '

In comparison with the organization plan at the time of the preliminary study,
the environmental monitoring function has been transferred to the Analytical
Service Division to form the Environmental Monitoring and Analytical
~ Service Dnnsmn $o clearly separate the monitoring function from the research

functl_on

With regald to the personnel plan, it was suggested at the time of the
~ preliminary study that there should be a total of 230 staff members by the end
of the seventh Five-Year Plan (1992-1997). However the actual size of the

staff in 1997 cannot be determmed unless the seventh Plan is prepared. Based

" on consultatmns with the Thai sxde, it has therefore been decided that the total
_ staf‘f at the time of the KRTC’s opening will number 98, 1nc1ud1ng the new
' recrmtment of 44 ‘additional staff members approved for the ONEB by the
sixth Plan (1987-1991). The new recruitment will target university staff,
those currently ernployed by other research organizations, and new graduates,

: and recruitment will -be complefed by the time of the ERTC’s opening.

‘The orlglnal staff of 18 allocated for the Environmental Monitoring and

Anaiytlcal Service Division is considered small compared to the staff of 43

' allocated for the Research and Development Division. The size of the staff for

- these two divisions has now been revised to number 21 and 38 respectively
through close consultations with the Thai side.
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{2) Budget Plan

The ONEB and the MSTE have already Jomtly secured the’ budget for the
Project and land preparatmn work at the pro,]ect s:.te is currently underway
with expected completion, mcludlng the provision of infrastructure, in
September 1989. The budget amounts so far allocated’ are 1 mllhon baht in
fiscal 1987 and 21, 79 mllhon bahtin f’ scal 1988 (detaxls are ngen in 4.4.6),

The budgetary arrangements followmg the estabhshment of the ERTC are
still unclear as the Seventh Five-Year Plan has not been prepared. However,
the NESDB wh:ch is respons:ble for the preparation of the. Fwe'Year Plan
recognizes the mcreasmg xmportance of environmental conservation in
national development efforts in the Seventh Plan onwards and the ONEB has
‘clearly expressed its 1ntentxon to secure the necessary budget in this regard

3.2.3 Examination of Possible Overlapping with Othér Aid Projects

Stressmg the systemahc conservation of the natural enwronment and resources.
as national assets, the Thai Government has been actively. 1mpiementmg the
relevant pOhCleS with the assistance of the USAID and Canada, ete. In regard to
‘environmental pollutlon following the progress of urbamzatwn and
industrialization, the Thai Government has long’ been prowﬁed with assistance
from Japan. In view of the fact that the Progect aims at research, tr ammg, and
menitoring of pollutmn in five fields {i.e., Water quallty, air quahty, noxse and
vibration, solid waste and toxic substances) closely associated with urbamzatwn
and mdustrlahzatmn, it can be considered the culmmatlon of all Japan’s past
assistance and, therefore, it is believed not to overlap with other aid projects.
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3.24 Exa‘mination of Suggested Pi‘ogrammes

"The main compenents of the Prmect are research, training, and emnonmental
momtormg programs, While environmental momtormg programs were included
in the research programs in the orlgmal Thai request, these two types have now
been separated as descnbed earlier,

These programs are ciésely connected and the main objectives of the Proj.ect
cannot be achieved without all of them. The relationship between the programs is
shown below using water pollution as an example. |

e Understanding of P(jllution Conditions.

_Résearch ) ———i Tra.ining ' —_— Environmental Monitoring

— develop_ment‘aﬁd - learmng of - . — monitoring

1_‘???1‘9"?“‘%?'_1‘39“ ' ‘measuring and — data evaluation and analysis

measuring and ' ~ analysis methods

"analysis methods Y

. . _ — learning of

e evaluation _ﬂﬂd' S evaluation and

analysis of collected analysis methods for

data : . collected data

@ Improvementof Environmental Quality Standards

o Environmeﬁtal Monitoring | ——» | Research
- mﬂmtormg - . - idenﬁﬁcation of potlution sources
- data evaluation and analysm — siudyon polluﬁon effects

'@  Implementation of Pollution Control Measures

Environmental ' - ' wearch _ .
Monitoring — - Research ——p Rés.eam s & Training
.o : - identiﬁcéti{m of e develepment of — learning how
— monitoring , pollution sources _pollution control to operate
— data evaluationand study on pollution “technologies control
: facilities

Canalysis . pffects
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3.2.5 Examination of Requested Facilities and Equipment

"The reguested facilities and equipment in the three categories of facilities, large-
scale experimental facilities, and equipment were examined and the results are

ag follows

(1) Facilities

The provision of administrative, regearch, training, and dormitory blocks was

specified in the original request.

In view of the separatmn of the environmental monitoring function from the
research function as described earlier, however, the introduction of five {ypes
of blocks covering administrative, research, training, environmental
monitoring, and dormitory functions is believed appropriate. The research,
training, and environmental monitoring facilities will correspond fo the main
functions of the ERTC while the dormitory_faéility aims at accommodating
wrainees from outside Bangkok which is deemed necessary in view of effective

training,

While the personnel plan suggests a total ERTC staff of 230 at the end of the
Seventh Five-Year Plan (1992-1997), the actual number of the staff in 1997
cannot be determined until the Seventh Plan is prepared. : Through
consultations with the Thai side, it has been decided that the total ERTC staff
at the time of its opening will number 98, including the new recruitment of 44
additional staff members approved for the ONEB by the Sixth Plan (1987-
1991). It has also been decided that the size and contents of the ERTC
facilities should be planned on the basis of a staff of 98 while allowmg for the
possxble extension of the facilities in the future due to a staffincrease.

Consultations were also held on the concept model based on the agreed facil'ity

size. Architects working for the ONEB participated in the consultations and it
was subsequently decided that the basic design work would be conducted in

accordance with the agreed concept following examination of the various

models presentéd by the Japanese side. |

(2) Large- Scale Expenmental Famhtles

Althougi: =11 the suggested facilities appear necessary for the 1mplementat10n
of the research and training programs, the construction and maintenance
costs for each facility would prove prohibitive except in the case of the research
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farm, -As a result, it has been decided through consultations with the Thai side
that the large-seale experimental facilities required for research and training
activities will be replaced by real plants in the existing industrial estates, etc.,
abandoning all lar ge—soale experimental facilities except the research farm (to
be established by the Thai side) in the Project. Nevertheless, in view of the
fact that the ERTC will be a model facility in the environmental conservation
field, it has been decided to install a waste water treatment unit, incinerator,
heavy metals treatment unit, water gas trealment unit, ete., to prevent the
pollution of the surrounding environment by the ERTC. Moreover, the
contents of the solid waste-related equipment have been enhanced to
compensate for dropping the waste treatment model plant,

(3) Equipent

The list of requested equipment consisting of 296 types (a total of 1,893 items)
ranked according to priority showed an increase of the list of equipment

- presented to the Preliminary Study Team. Much of the equipment relates to
the basic technologies commonly used in research, training, and monitoring
and, therefore, appears necessary in view of the project objectives. The
necessity of each item was examined based on the following policies and the
resulting list of eqnipment was counter-presented to the Thai side by the Basic
Design Study Team.

1) In principle, equipment to be provided should be of a general purpose
character for use in research, training, and monitoring programs with a
high operation rate and should be equipment which is urgently required to

conduct the programs.

2) That equipment currelitly: owned by the ONEB should be utilized as much
as possible.

3) The duplication of those functions already conducted by other public
' organizatibns, such as the TISTR, should be avoided.

4) Despite the organizational distinction between the three divisions
(research, training and monitoring) and the five fields (water quality, air
quahty, nmse and vibration, solid waste, and foxic substances), the
duplicated pruvxslon of common use eguipment due to this distinction
should be avoided.
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5) Bquipment to be provided should be that which can be mamtamed by the
existing maintenance capability of the staff or by the provision of simple
techmcal guidance for the gtaff,

6) Equlpment to be p ovided should contnbute o env1ronmenta1 conservation
in Thailand immediately {oilowmg the opening of the ERTC.

Against the list presented by the Basie Design Study Team, the Thai side
proposed a revised list in which some of the equipment dropped by the Study
Team reappeared. Consequently, the suitability of each item of equipment .

was further examined.

The major charge of equipment proposed in the original Thai request are listed

below.
Qty Qty
Equipment Name | requested by proposedin [ Reason for Inerease/ Decrease
_ _ Thai Side | Basic Design : R
Single Beam UV/VIS 8 R As actual testing time is short, testing
Spectrophotometer requirement can be met by b units for
" training and exisiing 1 unit held by
ONEB will be used for monitering.
Atomic Absorptions 4 5 As this is the general purpose’
Spectrophotometer ' ! equipment; for envirenmental analysis
on which acquisition of skill is required
most, & units will be provided for
‘1 training, Existing 2 units held by
ONEB will be used for monitoring.
Zeeman Deflection 2 0 Quantitative requirement can be met by
Type Atomic utilizing atomic absorptmn
Absorption Spectro- spectrophotometer. Functionally,
photometer (Flame flameless atomic absorption
Version) spectrophotometer for graphite furnace
ean be used as a substitute for it.
Atomic Absorption 3 1 High sensitive analytical equipment.
Spectrophotometer As actual testing time is short, one unit
(Graphite Furnace) ' shouid ke used in common for research
and mornitoring,
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| Equipment Name

Qty
requested by
Thai Side

Q'ty
proposed in
Basic Design

Reason for Increase/ Decrease

o
ECIVECD Gas
Chromatograph

4

1

When ECD) detector is used for analysis
of samples which require a long time for
analysis like PCB or samples which
contaminate detector (attached source},
eontinuous analysis often becomes
impossible. If 2 detectors are provided
for 1 equipment as accessories like this
unit, 1 detector can be conditioned while
analysis is performed with the other
one. Using the detectors alternately in
this way will greatly improve working
efficiency.

FID/FTD Gas
Chromatograph

As the scope of use of this equipment is
limited to the analysis of carbamate
based agricultural chemicals, one unit
should be used in common for research
and monitoring. With another unit for
training, 2 units should sufficiently
meet the needs.

High Performance
Liquid .
Chromatograph

As 1 existing unit held by ONEB can be
utilized, one unit was decreased. (For
measuring toxic substances.)

lon 'Chrdmatog_raph

As the major use is for monitoring acid
precipitation, one unit should be
sufficient for common use with research.

Flow Injection Type
Auto-Analyzer

Requirement can be met with other
analytical equipment {(such as total
phosphorus analyzer). Unadopted also
in view of mainienance problems such
as leakage from the analytical system.

‘(Automatic analyzer of total phsphorus

and COD in water quality test.)

Portable Automatic
504 Analyzer for
Stack Gas

One unit was added for measuring
exhaust gas at the generating source
necessary in view of the content of
training program.

Portable Automatic
NO, Analyzer for
Stack Gas

One unit was added for measuring
exhaust gas at the generating source
necessary in view of the content of
training program.

Milling Machine

Deleted as it was decided that workshop
equipment should be confined only to
those absolutely required for
maintenance and operation of facilities
accompanying the deletion of large scale
experimental facilities.

Solar Cell Water
Distiflation Unit

Will be implemented as a part of the
building construction work.
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3.2.6 Examination of Necess'ity for Technical Cooperation

The Thai Governmenti has requested the provision' of projectatype téchni_éal
cooperation in addition to grant aid assistance for the ERTC Project. A survey on
the possible contents of such technical cooperation was accordingly conducted by
the joint Preliminary Study Team in August 1988, |

While the provision of facilities and equipment for the Project by grant aid
assistance is of crucial importance, the Project will not bear fruit unless the
planned research, training, and monitoring programs are fully implemented.
While the ONEB has been conducting research, training, and monitoring, the
shortage of facilities and equipment coupled with inadequate technical skills and
insufficient manpower has made i impossible to properly deal with the pressmg
problem of environmental pollution, The improvement of this situation may
prove impossible withoui the transfer of the necessary technologles from foreign
countries. In view of the fact that Japan possesses advanced technologies and
much experience in the environmental conservation field due to the serious
environmental destruction suffered in the past and has long provided technical
assistance to the ONEB in this field, the provision of project-type technical
cooperation in addition to the grant aid assistance for the P'rojec.t should prove
both significant and appropriate. The expected contents of the technical

cooperation are as follows :
1) Training staff at the ERTC to qualify them as instructors,

2) Development of training materials including textbooks, manuals, and audio-
visual texthooks, ete., in cooperation with BRTC staff.

3) Implementation and management of training courses in cooperation With
 ERTC staff. |

4) Provision of guidance for research staff.

5) Provision of guidaﬁce and advice for establishing environmental monitoring

net-work.

6) Transfer of Japanese administrative and technical expertise in the field of
environmental conservation to the Thai side through the above-mentioned

activities.,
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3.2.7 Basic Policy for Cooperation

The aforegoing examination results affirmatively show the effects and feasibility
of the Project and the capabillity on the Thai side for the successful
implementation of the Project. In addition, the anticipated effects of the Project
meet the objectives of the Japanese grant aid assistance system. Therefore, the
provision of Japanese grant aid assistance for the Project is deemed appropriate
and results of the; Basic Design will be shown in the following chapter based on
the examination of the project outline. As stated earlier, it appears necessary and
appropriate to change some contents of the original request.
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Figure 3-3-1

| Orgénization Structure of ONEB (aftef co’mpletidn of ERTC)
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3.3 Project Gutline
3.3 1 .Implementation B()dy and Management System

| The project lmplementation body will be the ONEB which set up the Working
Group (12 members) headed by Mr. Arthorn Supapodok, Deputy Secretary
_ General of the ONEB, in A_ugust 1988 to facilitate project implementation. The
ONEB has already commenced the preparation wdrk, including budgetary
arrangements, for the Project and will conduct all necessary work relating to
project implementation and negotiations wzth other ministries and agencles

concerned,

The E'RTC is. expected to become the central mstltutlon within the ONEB,
fulfilhng the ONEB’s research tralmng and monitoring functions. The director
of the ERTC w1li be ranked equally with the dlrectors of all other ONEB
_ divisions. All 1esearch training and monitoring activities currently conducted
" by the ONEB will be transferred to the ERTC while the ONEB will continue to
conduct pla_n'ning and coordination activities. '

The ERTC will consist of the following divisions and section under the
management of the Director and Deputy Director.

— Researchand De‘_velopment Division

~ Environmental Mohi.tofing' and Aﬁalysis Services Division

- En‘vir’omﬁéntél "Pechnology Training Division

- Infofmation and }jncﬁmeﬁtéry Services Division

- Admmlstratwe Section

The planned numbe; of staff at the time of the ERTC's opemng is 98, i.e. 54 staff
transferred from the ONEB and 44 new recruits (see Fig. 3.3.1).
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3.3.2 Activities Plan

The ERTC will uniformly conduct the rescarch, ti'ain'ing and environmental
momtormg work assigned to the ONEB and the concrete activities for each

division and section of the ERTC are as follows

(1) Research and Development Division -

o

preparation of research programmes

— development of research methods
— implementation of research work

pr Oposals for application of research results

The above actl\ntles will be carried out in.each of the five subject fields The
planned. research programmes for the first 5 years of the ERTC’s operatmn are
shown in Table 3.3.1, The implementation of the following programmes in
partlcular is planned immediately followmg the opcnlng of the ERTC |

1) Water Quality Section

2)

standardization of environmental and waste water analysis methods -
development of long-term continuous monitoring method for water
pollution '

optimal distribution of water pollutlon monltormg pomts

research on effects of organic pollution on soil eco-system
comprehensive research on eutrophication of fresh water (particularly

at Songkbla Lake) _ _
research on environmental problems assoclated with reduction of

sludge to soil
research on appropriate technologms for on-site treatment of waste

water

Air Quality Section

standardization of air analysis methods
research on actual conditions of air pollution caused by vehicle exhaust

gas _ | . o
development of long-term continuous monitoring method for air

pollution
regearch on appropriate technologies for exhaust gas tr eatment
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3)

4}

5)

Noise and Vibration Section

- comprehensive assessment of traffic noise and vibration
— research on factory noise and vibration

— research on noise transmission in high-rise housing

- research on effects of noise barriers on expressways
— research on effects of noise prevention facilities around airports

Solid Waste and Hazardous Waste Section

——

standardization of solid waste analysis methods

research on characteristics of solid waste in major local cities

research on discharge of héavy metals following incineration of solid
waste ' '
research on appropnate technologles for solid waste t{reatment and
disposal

research on effective utilization of food waste

research on appropriate technologies for treatment of hazardous waste

Toxic Substances Section

standardization of toxic substances analysis methods
research on effects of toxic substances on aquatic ecosystem

‘understanding of effects of toxic substances in the environment on the

human body by means of epidemiological method
research on toxic substances contained in riverbeds

research on organic toxic substances contained in shells

In addition, the following will be common to all sections of the Division.

et

research on technologies fo support system analysis of environmental
policies..

(2) Envir_onméntal Monitoring and Analytical Service Division

préparation of monitoring programmes
- 1mp1ementat10n of environmental monitoring
1mplementat10n of urgent measures and notification to related

orgamzatlons _ _ :
provision of analytlcal service for monitoring samples
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.. provision of environmental testing and analytical services for private

seclor _
— preparation of standard samples for intercalibration

— control of all analysis work conducted by the BRTC

The following sections will be responsible for the above activities.

1) Water Quality Section

2) Air Quality Section

3) Noise and Vibration Section

4) /Solid W'a_sté and Hazardous Waste Section

5) Toxie Substances.Section |

The environmental manitorizig programmes at the time of the ERTC’s opening

are given in Table 3.3.2.
{3) Environmental Technology Training Division

— planning of training programmes

— preparation of training courses and curricula

— implementation and'managementof training courses -

regular 1mplementatmn of semlnars WGrkshops and meetings and

evaluation of their achievements
provision of follow-up work for trainees completing the trammg COULSES
control of practice facilities, audio-visual equipment and other trammg

equipment .
— maintenance of all equipment owned by the ERTC

The following sections will be responsible for the above work.

1) Planningand Training Section
2) Evaluation Section

3) Technical and Scientific Equipment Section

The training programmes for the first 5 years of the ERTC’s operation are
given in Table 3.3.3. The Seminar programines for the first 5 years of the
ERT(’s operation are given in Table 3.3.5, Seminar room'Will be used 106
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days in a year, 150 persons or more will attend at Seminar in 75 days shown on
the Table,

According to a survey conducted by the ONEB, there are some 6,000 potential
trainees in the public sector alone, including those listed below.

Office of the Prime Minister 138
Ministry of Agriculture and Cooperatives 1,416
Ministry of Commerce : 67

Ministry of Transport and Telecommunications 254
Ministry of Defense - 70

Ministry of Education 137
Ministry of Finance 43

Ministry of Industry 428

Ministry of Interior ' | 1,224
Ministry of Public Health 576
Ministry of Science, Technology and Energy 550
Ministry of University Affairs 299
state enterprises ' 367
Bangkok Metropolitan Administration 85
other provincial governments 251

(4) Information and Documentary Service Division

— control of technical documents for ERTC's activities
~ provision of information of environmental data
— control of intercalibration of environmental related organizafion in

Thailand
— implementation of international precision control
— publishing of ERTC Journal and newsletters, ete.

The following sections will be responsible for the above activities.

1) Computer Section
2) Information and Extension Section

3) Intercalibration Section
(5) Administrative Section

© — control of documents relating to ERTC activities
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~ clerical work
- accounting work :
- administrative work pursuant to the administrative regulations

-4 -



Table 3.3.fi ‘Research Programmes (Water Pollution)

‘|- Phase

Research Targe$

Reseaich 'Theme

— to develop human resources of
- researchers

- to d:_ev'elo'p anélyticél methods for

~ water pollutants to get reliable data

T— to helﬁprqmbte the use of water

‘ quality mbnitoringdata in water

| poliut;ion’ control

development or improvement of
standard analytical method for water
and waste water

dévelopmént of the system to analyze
and evaluate water quality

monitoring data

II

—  topromote the surveillance of water

. pollution in cach water area and

clarify the cause and effect of the
pollution '

~ to helﬁ '_fcn"m3 an aj)pi;d;ir;iéte policy and

measure for water pollution control

study on water pollution loads
(industrial, domiéstic and agricultural)
study on the cause of water pollution
study on the health and ecological

effect of water pollu’tibn_

m |

— todevelopan appi‘opriate waste water

treatment tec_hnoloéé for Thailand
and help promote the reduction of

waste discharge

- to de‘vélop a water quality simulation

mode_'zl.suitable in 'l‘hailand so as to
upgrade the reliability of water

pollution impact assessment

development of appropriate waste
water tr_qatn1ént‘technoiogy (septic
tank, oxidation pond ete.)

study and improvementon the

existing waste water treatment

f:acilit.y (pollutants removed, removal

‘rate, cost, trouble, etc.)

“development of simulation model for

water quality prediction (self
purification rate, dispersion factor,

dispersion equation, ete.)

'Remarks 1

II : Third year to fourth year

Ir . Fifthyear ~

.56 -

First year to second year




Researeh Programmes (Air Pollution)

.‘ Phase

Research Target

Research Theme

- to deVelop htiman resources of -

researchers

to develop analytlcal and momtm ing
metheds to get rehable data

to help pr -omote the usge of air quality

monitoring data in air pollution

- control

' __develepmenl, or 1mprovement of

. standard analyueel methed for

amblent air, mdustl aal emlsswn gas

_ and automobile exhausted gas

_ deveiopment of maintenance method |

of automatw air quahty momtormg
mstrument ' _
deveiepment of the systern to analyze

and evaluate air quality mom!;ermg

“data.

i

to promote the surve:llance of air,

pnlIution in each air basin and cIarxfy

the cause and effect of the pollution

“to help forman appropriate policy and

" measure for air pollution control

7 | study on an- polluhon loads

N (mdustuai aubomobile and domestlc)'

study on traﬂ'ic mode to control

automobile air pollutmn :

- study on the cause of air poliution

study on the health and ecoioglcal
eﬁ"ect of air pellution

111

to develop an a.ppropr'iat.e air pollution
cantrol technolegy_fqr Thailand and

help promote the reduction of air

pollutants discharge

to develop an a_ii‘ quelity simulation
model suitable in Thailand so as to
upgraﬂe the feliabiiity of gir pollution

impact assessment

_study and 1mp: ovement of exlstmg

exhausted gas treatment faclhty
(pellutants removed removal rate,
cost, treuble, ete.) -

study on the epm‘opfi_ete air pollution

- control technology (fuel, stack,

burnihg gystem, treatment fac:hty,

N autemebx!e device, etc )

' development of simulation model for

air quahl;y predictmn (climatic

condltlons, diepersmn factor,

d1spersmn equation, etc.)
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Research Programmes (Noise & Vibra'tion)

Phase

Research Target

Research Theme

to develop human resources of
researchors:

to develop'analytichl methods for
ﬁo_ise and yibration to get reliable

data

. _to,helﬁ reinoté the use of noise and

vibration menitoring data in noise

and _vibration control

development or improvement of

standard measuring method for noise

. and vibration

development of the system to analyze
and evaluate noise and vibration

monitoring data

H

td'lifdmote the surveillance of noise
and vibration in each area and clarify

tllé cﬁilse and effect of the pollution

'to help form &n appropriate policy and

measure for noise and vibration

study on the noise and vi.bration
affected zone by the type of sources
study on the health effect of noise and .

vibration

11

to dév’eulo.p an a;})_prop;'iate noise and

vibration control technology and noise
and vibration prévented city planning
method for Thailand and help .prbmote

the prevention of noise and vibration

“todevelopa nbise' and vibration level

simulation model suitable in Thailand
so as to upgrade the reliability of noise

and vibration impact assessment

study and improvement existing noise

and vibration_pré#ention I_'aéility

" (prevention rate, cost, trouble, ete.)

study on the effect of c:ity or regional
planning in terms of noise and

vibration reduction
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Research Programmes (Solid Waste)

Phase

Research Target

Research Theme

to develop human resources of

‘vesearchers

to develop classiﬁ_cétion and
analytical methods for wastes to got
roliable data .

to help promote the use of sdlid wastes
contents data in sahd waste

mfmagement

development or improvement of
standard clagsification method for

domest:c sohd waste o

: development or impr ovement of

standard analytical method for
industrial solid waste

analysis of solid waste samples

|

to promi)te the surveitlance of

domestic solid waste in each

. community and help form an

appropriate domestic solid waste
management plan

to promote the survelllance of

industrial solid waste in each mdustry
_and help fol_'m an appx_‘oprmte policy

and measure for industrial solid waste

qoﬁtrél

study on per cap;ta loads and
charactoristics of d{)mestlc solid waste
study on the quality and quantity of

mdustr:al solid waste

' study on the envxronmentai effect

' caused by the collectlon and

transportahon of sohd waste

analysm of solid waste gamples

I

to develop an appropriate solid waste -

disposal methoed to replace open- -
dumping - _ .
to develop an appropriate tech.noi_ogjr
for the tre'atmer.xi'; and disposal of toxie

industrial solid waste

studjr on the enviifé_nmental eﬁ'éét of

exigting solid waste disposal sites’

.(leachate, ground w_at_er poll_utidn,

offensive odor, sanitation, etc.)
feasibility study on sanitary landfill
study on the épprbpfiate treatment
and dsspesal methed of industrial solid
waste by l;ypes of mdustry '

analysis of solid waste samples
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Research Programmes (Toxic Substances)

Phase

—Résearch Target

Research Theme

to develop human resources of
. researchers

to develop analytical methods for toxic

substances to get reliable data

to promote gquality assurance of

analysis

tq_help promote the use of toxic

substances monitoring data in toxic

' substance pollution control

development of improvement of
standard analytical method for
agricultural products, soil, fish, food,
environmental sninples ete.
developmeni of standard
environmental samples and
distribution to environment-related
laboratories _

dévelopment of thé system to analyze
and evaluate to'.éic substance

menitoring data

i

to promoté _thé.survei_llance of toxic

substance pollution and clarify the
eause and éffeat. of 'the"pollution

to help fbrm an appropriate policy and
measure for toxic substance pollution

control

preparation of inventory of toxic
substances used in 'hailsnd on their
quality, quant'ity, type of use,
environmental level, fate, ete.

study on the health and ecological
effect of toxic substance

preparation of inventory on toxicity

m

to develpi) an a?pi‘opﬁa"t;e toxic

. substance pollution control method for

Thailand
to prepare a manual or handbook to
promote a proper use of toxic

substances

study on the residue of toxic substance
in environment

feasibility study for alternative
substance

study on the degradation of toxic

substance in environment
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Table 3-3-2. Major Mbnitoring Program

No. Qf

No. of

Man-

Monitoring Program for
Songkhla Lake Basin

A/W Temperature, Hardness,
Non-filterabie Residue, Total
Hesidue, Alkalinity, Acidity,
Chloride, Dissolved Oxygen,
Biochemical Oxygen Demand,
Total Organic Carbon, Tetal
Kjildahl Nitrogen, Ammonia
HNitrogen, Nitrate Nitrogen,
Nitrite Nitrogen, Total
Phoaphorus, Qil & Greasse,
Heavy Metals,

~ Organcchlorinate Pesticides,

Total Coliform and Fecal
Coliform

Name of Sampling| Const
: Parameters Sampling | Sample powsr |- N Remnrks
Monitoring Program Station |. {Baht) :
{Year) (Yoar) 4P/ Yeat)
1. The Water Quality 47 12,633,300
Mmmgément for Majo’f
Rivers in Thailand -
Chao Phraya River pH, Conductivity, Sa.lin'i_ty, 36 4 3,744 Highar to Lower
AW Teniperat\ue,'ﬂérdness, ' ' area : 300km
Non-filterable Residue, Total
‘Residus, Alkalinity, Acidity,
Chloxid'a, D_issnlved Oxygen,
Biochemical Oxygon Demand,
Chemical Oxygen Daiﬁﬁnd,
' Total Orééﬁic Carbon, Total
Kﬁildnh]; Nitrogen, Ammonia
Nitrogen, Nitrate Nitrogen,
Nitcite Nitrogen, Total
Phospﬁoms,' Phengl, Cyanide,
Oil & Gre_asé'. Heavy Metals,
Orgenochlorinate Pesticides,
'rdtal Cotiform and Fecal
Coliform
Tha-Chin River Ditto 68 4 1,072
Mae Klong River Ditte 51 4 5,304 Higher to Lower
aren : L40km
Bangpakong Biver . Ditto - 33 4 3,432 _
2. Environmental Quality pH, conducti\}ity', Sulinily, 26 4 . 2,300 " 847,400
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. No. of No.of | Man-
Name of : Sampling Cost
: o . Parameters . . Sampling | Sample power : Remarks
Monitoring Progtaim . Station (Baht)
- : (Year) (Year) |{P/Year)
3. Envirenmental Develop- | Sameasl 100 2 5,200 T 11 3,407,700
ment in Major City: (26 ) _ . |
Cities) - NO=x,80x, 04, CO, HC, Noise 300 2 -1 Antomatic
Chiangmai frotn motor vehicles and ] Measurement
Khon-Kaen - industry :
. Nakorn Rachasrima '
Chonburi - Heavy Metals from SPM 25 2 50 |-
Haad Yai
Phuket
Surat Thani
Udorn thanim ete,
4. Environmental impact Sameas1 60 2 2,600 30 288,600
Assessment }7
Water Resource, - NO=z,S0x,04,CO,HC 25 2 - Automatic
Industrial Wastewater, ' Meaguremartl
Hotel Waatéwate_r
5. The Thailand Coastal Same s 2 50 2 2,300 6 |1,376,400
‘Resources Management
8. Eastern Seaboard Project | Sameas2 25 4 2,300 g 1,086,100
- NO=x,80x,04 CO,HC ] - | Automatic
Heavy Metals (SPM) 10 4 40 Measurement
Noise from industry
4. Air Pollution and Noise 25 3,065,600
Potlution Monitoring
Project
Bangkok . 80%,NOx, HC il 165 Automatic
- Totaldust <10pm, Measurenent
- Total dust >10pm,
Meteorological Data
- Benzopyrene, Aldehyde, Acid 7 19 84
Rain, Noise from Motor
Vehicles and Indusiry
Samut-prakarn Province Bitto 5 265
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Level of Trainee
C3 - Cs :Government Officials (bachelor de
Ce -C7 :Section Director gree)
Cg -C10 :Division Director

Table 3-3-3 Framework of Training

Training of Environmental Technology-1

First year Second year Third year Fourth year Fifth year
Name of Cource Goal of Training Level of Trainee Room Name _ ]
) . No. of Fraqu- | No,of Frequ- | No.of Frequ- | No.of Frequ- | No.of Frequ-
) Terms {° = . . Terms ’ Terms . Tarms Terms
trainea sney trainee ancy trainan BTCY traines ancy trainea ancy
- : :
1.Water Pollution | *To get necessary knowledge of Water quality analyst and Lecture room- ’
(Introduction to Water Quality Analysis) water quality chemistry : meonitoring engineer Audio visnal room 20 8 ! 20 8 ! 20 811! 20 s ! 20 8 !
*Lecture *Pachnique for sampling and ' ‘Practice Rootn weoks weeks waaks weaks weoks
fSamplmg practice _ prese.rvat.mn . . (ievel of Cy-Cy) water qufxl.lty
*Standard sample analysis *Basic analytical technique for commen instruments
*Biological test ) conventional water quality (pH, DO, gaschromatograph
*Analysis of standard sample (Environmental 88,BOD,COD, N, P weighing
water, domestic and industrial water) *Basic technique for biplogical test Computer room
*Ficld case study of water quality analysis *Technique to handle and evaluate Drafting room
water quality data (basie)
2.Water Pollution it *To get for instr'umental analysis Water quality analyst, Lecture room - - - 15 8 1 15 8 1 15 8 9 15 ] 1
{Advanced Water Quality Analysis) *Technigue for advanced analysis research worker Audio visual room
*Lecture _ byspecial analysis facility Practice Room weoks weeks weeks weeks
*Sampling practice (layer, bottom semident) *Pechnigue for sampling and (levelof Cy-Cy) water quality
*Analysis by special analyzer preservation of bottom semident : ‘common instruments
Bottom semident,classification of living *(lassification of micreorganism gaschromatograph
*Analysis of standard sample (Environmental *Technique to handle and evaluate weighing
water, domestic and industrial water) water quality data Computer room
*Pield case study of advanced water quality Drafting room
analysis
3.water Pollution il *Tp get necessary knowledge of Engineer in the desigrt, Lecturs room - - - - - - 10 4 1 10 4 1 10 4 o
{Waste Water Treatment Tachnology) environmental engineering operation or maintenance of Audio visual room
*Lecture *Technique for the operation and waste water treatment plant | Practice Room wasks weeks weeks
*Planning practice of wasie water treatment maintenance of waste water water quality
*(perational management (chemical and ' treatment facility {level of C3-Cs) common instruments
biolegical treatment) *Analysis and evaluation of gaschromatograph
*Treatment practice of toxic industrial waste indicator parameter weighing
water ) *Know-how for the design or Computer room
*Field case study of existing wasie water improvement waste water Drafting room
treatment facility treatment facility,
*Know-how to deal with emergency
case '
a.Alr Pollution! *Tg get necessary knowledge of air | Monitoring engineer Lecture room 20 3 1 20 8 1 20 8 1 20 8 1 20 g 1
{Ambient Alr Quality Analysis) chemistry . Audio visual reom )
*Lecture *Technigue for sampling | (evel of C4-Cg) Practice Room waeks woeks wesks weske e
*Sampling practice *Tachnique for meteorological " airquality
*Monitoring practice of meteorelogical parameter common instruments
parameter *Manual analysis gaschromatogréph
*Analytical practice of saruple {liguid-absorbed, | *Technique of simplified air quality Weighing
- gas phase, dust) monitoring o _ Computer room
*Monitoring of 50,,NO, by simplified method *Technique of operation, calibration Drafting room
*Monitoring by automatic air quality monitor .and maintenance of automatic air
*Calibration and maintenance of automaticair quality moniter _
quality monitor *Adjustment, analysis and
*Field case study of air pollution evaludtion of air pollution
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Training of Envivonmental Technology-2

First year Second year Third year Fourth year Fifth year
Name of Cource Goal of Training Level of Trainee Room Name
) No. of Frequ- | No.of Fraqu- | No.of Fraqu- | Ne.of Frequ- | No.of Frequ-
Tarms Terms Terms Terms Terms
Trainao_ ancy Trainee Ancy Traines ancy Trainee socy Trainze sncy
5,Ak Poliution it *To gat necessary knowledge for the | Research worker ar analyst Lecture room - v - 15 8 1 15 8 1 15 8 i 15 8 9
{Exhsusted Gas Analysis) analysis of exhausted gas (factory, | of exhausted gas Audio visual room
*Lecture o automobile) _ © Practice Room wesks wasks wseks woeks
*Sampling of industrial exhausted gas *Technique for maval émnpling and | (level of C3-Cg) air quality
*Flow rate measurement analysis of industrial exhavsted gas common instruments
*Sampling and analytical practice exhausted gas | *To get the technique of monitoring weighing
and exhausted dust by standard of automobile - Computer room
*Analytical practice of fual contents exhausted gas. Drafting room
*Monitoring of C CO-HC in automaobil exhausted | *Adjustment, analysis and
gas by simplified method evaluation of air poliution source
*Field case study of air pollution source -
§.Air Pollution i *Tg get necessary knowledge for Engineers in the design, * Lecture room - - - - - - '10 4 1 10 4 1 10 4 1
{Exhausted Gas Treatment Technology) exhausted gas treatment operation or maintenance of Avdio visual room '
*Lecture ' *Pechnique for the operation and gxhausted gas treatment Practice Room wacks wadks
*Planning practice of industrial air'pullution maintenance of exhausted gas plant air quélit.y waeks
control ' treatment facility commeon instrumehts
*Operational practice of exhausted gas treatment *Analytical technique of indicator (level of C3-Cs) weighing
facility ) ' parameter for the operfition of Computer room
*Treatment practice of toxic exhausted gas exhausted gas treatment facility Drafting reom
*Analytical practice of indicator parameter for *Design’aﬁd improvement of
the operation of exhausted gas treatment exhausted gas treatment facility
facility *[eal with emergency case of
*Field case study of existing exhausted gas exhausted gas treatment facility
treatment facility
7.Moise and Vibration! *To get necessary knowledge for Engineer in noise and Lecture room 20 4 1 20 4 1 20 4 1 20 4 1 20 4 1
{Moise and Vibration Monitering) noise and vibration level monitoring | vibration monitoring Audio visual room ’ )
*Lecture *Technigie of noise and vibration Practice Room weeks woks ook sk T
*Planning practice of monitoring level monitoring (level of C4-Cs) ~ noise and viblation
“Operation praetice of monitoring instruments *Technique of monitoring Computer room
*Monitoring (factory, traffic, household, {environment, noise and vibration Drafting room
automobile source, moterboat source} source)
*Measurement of power level noise spurce *Calibration and maintenance of
*Calibration and maintenance of sound sound level meter
levelmeter *Adjustment, analysis and
*I'ield case study of noise and vibration evaluation of noise and vibration
&.Moise and Vibrationl *To get necessary knowledge for the | Research Worker, engineer Lecture room. - - - 15 4 1 15 4 1 15 4 1 15 4 1
{Noise and Vibration Contrel Technology) nature of noise and vibratien level | or officers in noise and Audio visual room '
- - ' woeks wasks waaks waeks
*Lecture *Technique forthe control of the vibration menitoring Practice Room
*Measurement and evaluation of noise and nbise and vibration : _ noise and viblation
vibration ' *Technique for the prevention of (level of C5-Cs) Comp'utér room
*Practice acoustic characteristics noise and vibration . Drafting room
*Hvaluation of noise and vibration reduction *Understanding the fundamental of
*Field case study of controlling noise and noise and vibration contrel
vibration '
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Training of Environmental Technology-3

Second year

_ First year Third year Fourth year Fifth year
Name of Cource Goal of Training Level of Trainee Room Name : _
. Mo. of Frequ- | No.of : Frequ- | No.of Fraqu- | WNo.of Fregqu- | No.of Frequ-
o Terms ) Terms Teorins Terms Tarms
_trainaa ' ancy trainse ’ ancy traineg Bncy trainea ancy traices qhney
0.5olld Waste § . *To get necessary kndwledge for Solid waste analyst Lecture room ' 20 4 - 1 20 4 1 20 4 1 20 4 1 20 4 i
{5olid Waste Analysls) solid waste analysis : :Audio visnal room :
*Lecturs . *Technique for sampling of domestic | (level of C3-Cg) Practice Room wasks waoks wasks weoks wavks
*Sampling and classification of domestic solid solid waste _ ' . ‘ solid waste
waste *Technigue for the analysisof - common instruments
*Analytical practice of domestic solid waste "domestic solid waste (general and gaschro’matoéraph
(general item, special item) special item) ' : weighing '
* Analytical practice of contents in industrial * | *Technique for the analysisof Computer room
solid waste conients in industrial solid waste Drafting room
*Analysis of leachate from solid waste {inal *Technique for the analysis of '
disposal site ' leachate - - '
*Field case study of solid waste disposal site *Knoiw-how for the environmental
' pollution srising from solid waste
10.50lid Waste It *To get necessary knowledge and Engineer in domestic solid Lecture room - - - 15 4 1 15 4 1 15 4 | 2 15 4 1
{Demestic Solid Waste Management technique for solid waste waste treatment plant Aundio visual room : )
. . : - wagks wgeks weeks weeks
Technigue) management . : Computer room :
*Lecture #Know-how totevice and improve (level af C4-Cy) " Drafting room
*Case study (revision and improvenent of an existiﬁg solid waste
existing s'olid waste management plan) management plarn '
*Formation of an appropriate and ‘_’_‘Know-i—:ow to forin anappropriate
comprehensive solid waste management | and comprehensive solid waste
plan management plan
11.50lid Waste 1l | *To getnecessary knowledge of | Analyst or Research worker Lecture room - - - 10 4 1 10 4 1 10 4 2 16 4 2
{Hazardous Waste Managament). hazardous waste of Hazardous waste ' Audio visnal room ' _
L . : e waeks weaks WoeKs weeks
*Lecture *Technique for the analysis Practice roora .
+Chemical analysis of hazardous waste *Technigue for the effect analysis {levelof Cy-Cg) ' solid waste
*Chemical anaiysis of hazardous waste inthe | *Risk assessment : -toxic substances
environmeat *Technique of test carcinogens, . common instruments
*Effect analysis mutagens and ecotoxicology gaschromatograph
+Test for carcinogens and mutagens welghing
*Ecotoxicological testing Computer room
12.50ld Waste Iv *To get necessary knowledge for Analystor research worker | Lecture room - - - 20 4 1 20 4 1 40 4 1 20 4 2
(Waste Recycling Technology) reuse solid waste of solid waste and engineer Audio visual room .
- . ’ : . : weaks wasks weeks weeks
*Lecture *Technique for reuse -of solid waste treatment Pragctice room.
*Solid waste collection (domestic, industrial) *Contents of solid waste plant : solid waste
*Analytical practice of contents *Application of the techniquefor | qo.mmqn instruments
*Contents, treatment, dispesal {domestic, reuse {level of C5-C5) weighing
industrial} ' -Computer room -
*Reuse (énergy, production) Drafting room
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Training of Environmental T?echnol'ogy-ﬂ

. . _ First year ‘Second year Third year Fourth year Fifth year
Name of Cource Goal of Training Level of Trainee Room Name : _ '
s ’ : Mo, of Fragu- No.of Fraqu- Nag. of . Feagu- No.of . Fragu- No. of Fregu-
. o f Terms Tarms . | Terms Tarms Terms
traines ~emcy ‘rainee ancy trainea ancy traines - ancy trainee ancy
13.5olld Waste V *To got necessaty knowledge of Analyst, reséar’ch_}votkér or Lecture room . 20 | 4 1 ' 20 4 1 : 20 4 1 20 4 1 20 4 1
{Nightsoll Management) nightsoil management engineer of nightsoil Aundio visual room ' |
*Lpoture ' : *Technique of using nightsoil for ‘ . Fractice raom . woeks Frocks weoks wacks weaks
*Hand-on practice in using nightseil for beneficial nso . {level of C4-Cy)’ solid waste
beneficial use | ¥Managing nightsoil for beneficial . water quality
purpose S ' Computer room
' " Drafting room .
14.Toxic Substancel *To get necessary knowledge of Analyst of pasticides or Lecture room 20 8 11 .20 8 1 20 g 1 20 8 1 20 8 1
{Pesticides Analysis} . pesticides and their anglysis mobitoring engineer Audio visual room . :
. - : . o : . - weaks weaks weaeks vronks waeks
Lecture . *Technique of sampling and . . Practice room
*Hand-on practice in sampling (pretreatment - | preservation T (level of C3-Cg)’ toxic substances
and preservation) *Analytical technique - ‘ : water quality
*Analytical practice of standard and field {organochlorine 'pe'st.icide, commaon instruments
saraples B organophrous pesticide; ete.). gaschromatograph’
*Field case studt of pesticides pellution *Pesticides pollution surveillance . weighing
‘ C Coin;iut.er rdom
" Drafting room
15.Toxlc Substance I *To get nc_@éséary'knowledgg of Analyst or research worker | Lectureroom - - - 15 ] 1 15 ] 1 15 2 9 15 8 9
{Other than Pasticides) toxic substance and-its analysis of toxic substance -Audio visnal room . :
. . S ' . L . : waaks weeks . wanks weeks
*Lecture *Technique of sampling and g o : .Practicaroom - :
*{land-on practice in sampling (pretreatment | preservation (level of Cy-Cs) toxic substances - -
and preservation) *Analytical techrique : {vate:r_qua}ity
*Analytical practice of standard and field ' *Toxic substance pollution “commion instruments
samples (food additives, drugs, surveillance : gaschromatograph
detecgents) . ‘'weighing
Computer toora
Drafting room
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Training of Environmental Management-1

Firstyear | Second year Third year Fourth year Fifth year
Name of Cource Goal of Training " Level of Trainee | Room Name o : _ _ -
. ’ - No. of Frequ- | No,of Frequ- | No.of . Frequ- | Ne.of Froqu- | No.of Fraqu.
’ : : : Torms Taorms : Tarms Tarmis Tarms
krainge . ancy Lrainea AncY Lrainae ancy Lrai_hee ancy traiaos socy
16.Environmental Managjement i *Understanding the state of Junior officials: " | Lecturs room ' 20 4 1 20 | 4 1 20 4 1 20 4 1 20 | 4 1
{tunior Officlal’s Course) environmental problerms : : Audio visual room :
) K ) ) X . S o waoks wasks wacks weoks waoks
*Lecture : _ | *Undérstanding the legal and (level of Cg-Cq)) Computer roony : _
*Case study (know-how to solve the problem) | institutional system for . - "1 Drafting room
*Praetice of public relations (effective way of “enviro:nniental pollution control
public relations) ' *Understanding the causrse of
-| environmental pellution _
*Kuow-how to solve the problem
*Know-how for effective public’
relations of environmental pollutien
£7.Environmental Management *Understanding the state of Senior officials Lectj._uré room . - - - 10 9 i 10 2 | 1 10 g i 10 9 1
{Senior Official’s Course) environmental problerms ' _ : Audio visual room : S F : _ ,
. . : . : R X Lo : . ) waeks wagks wasks waooks
*Lecturs - : *Understanding the legal and {level of Cg-Cq,Cg-Cyp) R
*Environmental restoration planning .| institutional system for .
*Envirgnmental management planning _ | environmental pollution control
*Integration of environmental policy into *Understanding the causrse of
development " | environmantal pollution -
*Natural resources management *Know-how to integration of
environmental policy into
developrient plans
*Know-how of appropriate natural
resources management




Training of Spedial Cource-1

First year Second year Third year Fourth year Fifth year
Name of Cource Goal of Training Level of Trainee Room Name
) No. of Fraqu- No. of Fraqu- No, of Fregu- No. of Frequ- MNa. of Frequ-
Tarms Tarms Tetms Tarms Terms
] traines oncy trainae sncy traines anty Lrainoe ancy trainea ancy
18.Environmental Impact Assossment *Understanding the state of Engineer engaged in the - Lécture room 15 4 1 15 4 1 1% 4 1 15 4 1 15 4 2
*Lecture environmental problerms environmental impact Audio visual room
*Case study (re-evaluation of existing IER _ “Undemtanding.the legaland assessment Computer.ruom waaks waeks wanks waalks woaks
and EIS) institutional system for Drafting room
*Preparation of IEE and EIS environmental pollution control (level of Cy-Cj5 Cg-Cq,Ca-Cyo} '
*Group dynamics of IEE and BEIS *Understanding the procedure of ’
environmentai impact a's':sesément
*Know-how to prepare [EE and EIS
*Know-how to evaluate IEE and’
EIS
19.Environmental Data Processing "Understandix’_mg the state of IEnviropmenLal data " Lecture room 20 4 1 20 4 1 20 | 4 1 20 4 1 20 4 1
*Leclure environmental problems processing engineer Audio visual room
curriculum development (make a teaching *Understanding the objectives of . _ C.omputer room weaks weeks weaks weaks weake
material) environmental data processing {level of C3-Cg) Drafting room
*Computer (operation and programing) *Understanding the characteristics
*Computer analysis of environmental data
Data base *To learn the theory of statistics
Satistical analysis *Technique for the application of
Simulation statistical way to environmental
data processing :
*Technique to use persenal
computer as a_tool of environmental
data processing .
20.Environmentaf Education *To understanding the state of Those who a leading role of Lecture room - - - . - - 20 9 1 20 9 1 20 9 1
*Lecture environmental problems environmental education Audio visual room
- ) : B wasks waeks weeks
#Curriculum development (Make a *To understanding the legal and : Computer room
teaching material) institutional framework for (tevel of C3-Cy) Drafting room
*Field study (The way to hold a field activity} | environmental pollution control
*Group dynamics : *To understanding the state of
nature conservation
*To technique of curriculum
development
*Know-how of teaching and field
study for effective environmental
education
21.Coastal Resources Management *To get knowledge of costal Coastal resources manager Lecture room - - - = - - 15 4 1 i5 4 1 15 4 1
*Lecture : resources management _ Audio visual room waaks waeks wagks
*Field trip (the nature of coastal resources *Tg develop managementand (level of C3-C5 C-Cp) Practice Room )
setting) : action plans for coastal resources water q_uality
* Analysis for environmental quality -| #To degradation of coastal resources * common instruments
*Ecosystem evaliuation and its impacts Computer room
: Drafting room
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Training of Special Cource-2 |

[ _ . First year Second year Third year Fourth year Fifth year
Name of Cource Goal of Training Level of Trainee Room Name y : : o
) : : " No,of o Frequ. {: No,of Frequ- | No.of Frequ- | No,of Frequ- | No.of Frequ-
. . ¢ Torms . Tsrms Tarms Terms Torms
t\‘a\:i‘naa ency trainan . . ancy - | trainee ancy traines oncy Lraines ancy
22.Erosion Effect Control *To get necéssary knowledge on soil | Environmental pollution Lecture room _ B - - - o - - 20 4 ' 1 20 ' 4 1 20 4 i
*Lecture . . characteristics ' control manager Audio visual room :
*3ite study to observe cause of erosion and *Tao soil erosion pattern and o " Practice Room waoks wealks woeks
sediment process sediment process (tevel of C3-Cy) water i:_ualit,y
*Sampling(soil, sediment) | *Causs of soil etoéi_on and its eontrol common instrumenis
*Physical analysis of sawple *The effect of sediment on the ' Computer room
*Experiment at the site (practice on erosion environment Drafting room
control) ' ' '
23.Risk and Emergency Managament *To get necessary knowledge of risk . Envirenmental pollution Lacture room - - - - - - - - - - 20 4 i
*Lacture - i _ | and emergency management control manager Audio visnal room _1
| *Field trip risk and emergéncy management ' | *The technique of incident analysis | ) Computer room weeks
program ' *The technique of developing risk | (levelof Cs-C) Drafting room
*Case study in incident analysis and emergency managemént plan n
*Formulation of risk and emergency plan *To develop risk and emergency
plan : -
24.Pollution Control for Aquaculture & . *fp get necessary knowled ge of Manager of poliution control Lecture room - - - - - - - - - - 15 g 1
Farming ‘water quality chemistry for water for agriculture and farming Audio visual room
*Lecture quality analysis N or those who engaged Practice Room weaks
*Sampling practice {pretreatment, *The technique for preservation of | aquaculture ' water k]uality
preservation) water sample ' - . R _ common instruments
*Analysis . *Necessary knowledge of coastal {level of Cy3-Cs) Computer room '
*Measurement of coastal oceanographie oceanographic characteristics’ :
characteristics *Nscessary technique to handle and
*Interpolation of dispersion of pollutants evaluate water quality data
*Mathematical medel top predict dispersion *The dispersion characteristics and
characteristics ' offects of waste water :
*To realize necessary measures to
control aquaéultu:e waste water
25.Environmental Legislation and *Interpretation and understanding | Government officials Lecture room; . - - - - 20 5 1 20 5 2 20 5 3
Administration environmental laws =~ - Audio visual room
. days days days
*L.ecture . *Know-how of appropreate (level of C3-C3) Drafting room
*5tudy interpreetation of enviconmentallaws | environmental laws administration '
and policy ' o -
*Case study (know-how to admiinistrate the
laws)
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Table 3-3-5. Seminar Prograrﬁ

The following seminar will be held at the seminar room.

No. of Co No. of -
.. Duration )
Ne. Seminar Program Participants Seminar/
. (Day)
() ‘ Year
1 | Environmental Impact Assessment 200 2 3
2 | Environmental Management for Local 100 2 2
| Governiment Officials
3 | Water Quality Monitoring 150 3 2
4 | Solid Waste Management 180 3 2
5 | Pesticide Management including Safety 220 3 3
Use, Handling and Storage . '
6 | Noise and Vibration Management 60 3 1
7 | Air Quality Management 150 4 2
8 | Environmental Information System 120 3 2
9 | Bnvironmental Legislation for 120 3 2
Government Officials
10 !|'Environmental Legislation for Private 200 3 3
Sectors
11 | Environmental Consi.deratix}n for 200 3: 3
Sustainable Development '
12 Envirohmental Consideration for 80 2 2
Regional Development
13 | Environmental Education 150 2 5
14 | Ceremony of the World Environment 300 i 1
Day and It's Exhibition '
15 | Environmental Exhibition for Schools 800 5 1
and Publics
16 | Constal Resouree Management 120 2 2
17 | Forest Resource Management | _ 180 3 2
18 | Soil Erosion Control for Hill C_u'ltivation bo120 2 2
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3.3.3 Location and Conditions of Project Site
(1) Location of Project Site

The planned construction site for the ERTC is some 47km north of Bangkok in
the Khlong Luang District of Phathumthani Province and the neighbouring
area_consi'sts of farmland with a well developed canal system, While the area
is reputed to be a most developed agricultural area, it is also well-known as a
new industrial promotion district with a number of public laboratories,

~ including the Rice Production Research Institute of the MOA, and private
factories. The site is located at the Chulabhorn Science Complex, which in
turn is the northern end part of the Rama IX Commemoration City
Development Project. The site location appears verui suitable in terms of the
future communication and exchange of information and data with other
organizations involved in envirenmental conservation.

# RamalX Commemération Cify Developmenﬁ Project

The Department of Urban Planning of Thailand’s Ministry of Interiors
currently planning the Rama IX Commemoration City Development
Project using some 725ha of flat land between No.b and No.6 branch canals
in the Khiong Luang District. The Project envisages the provision of a
large reservoir, park, footpahts, sports facilities, educational training
facilities and scientific and téchnical research facilities, etc. to create
something similar to Japan’s Tsukuba Education and Science City. The
project implementation plan has, however, yet to be prepared.

@ Chulabhorn Science Complex

While the ahove Rama IX Project mainly planned by the Ministry of
Interior, the Chulabhorn Sci_encé Complex located in the northwestern part
of the Rama IX Project subject area is being developed by the MSTE. The
construction of the Thai Irradiation Center is already in progress by the
Office of Atomic Energy for Peace and its early utilization by the MSTE’s 6
depa’rtlhents is hoped fbr_. The complex has been named after Princess
‘Chulabhorn, the daughter of King Rama IX, who was {amous for her deep
interest and extensive knowledge in the fields of science and technology.
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Map Around ERTC Construction Site
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(2) Site Conditions

The project site is located in the Chulabhorn Science Complex some 3.5km
north of Rangsit-Nakhorn Nayok Road along the No.5 branch canal (Klong 5).
The site allocated to the ONEB for the ERTC Project is of a rectangular shape
with some 480m in the east-west direction and some 216m in the north-south
direction (total area of some 10.37ha). The site is virtually flat marshland and
banking work is underway by the Thai side. A road along the northern
perimeter has already been completed and road construction work along the
southern perimeter is currently in progress, providing good access to the site
for the construction of the ERTC. The construction of the Thai Irradiation
Center of the Office of Atomic Energy for Peace of the MSTE is in progress on
land neighbouring the project site with the assistance of the Canadian

Government,
(3) Natural Conditions

The climatic conditions of the Khlong Luang District are similar to those of
the Bangkok metropolitan area and are characterized by high temperatures
and humidity. The mean annual temperature and humidi'ty in 1986 were
28.1°C and 77.4% respectively while annual rainfall of 1,492mm was recorded.
Heavy showers lasting 1-2 hours are observed every day in the rainy season,
The prevailing wind is from the south between February and September and
from the north-east between October and January. The area has strong
sunshine and mean annual sunshine of 12 hours. Consequently, shading vis-a-
vis the strong sunshine and good ventilation should be integrated in the

buildingplanning.'

The Khlong Luang District is part of the delta of the Chao Phraya river and is
suffering from conspicuous land subsidence. Therefore, measures dealing
with the land subsidence should be taken not only in the structural planning
but also in the general site preparation work. As rainwater in northern
Thailand flows south in the months during and after the rainy season,
increasing the canal water level in the District, measures to prevent damage
to the ERTC facilities due to flooding should also be carefully examined,
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Table 3-3-6 Data for Water Analysis at.'the Proposed Site

Sé.fhpﬁng on Dee. 10,.19.88 . |

\\Samﬂlﬁg\ Canal ;y’fﬁté£'ill _ we]lb‘ﬁ?rtxegrtalg igh- V%i%i%iaggggd .
~ Dats ton | the Proposed Site | Proposed Site - Water
- CN- - (mglé)_ Nb'(<'_o._m) D (<0.01) ND
Nitrite - (mgre) ND (_<'o’_.01) ©OND (<00n | -
_I{ardnes_s(()acog:nlg/e)" 407.7 N '1_32.0 _7 _' _300_'
CChloride  g®) | 761 | 1023 | 200
Coliform Bacteria100m no | 17 22
Sulfate (mgl) | 492.0 | 640 1 200
Nitrate  (mgf) | 001 005 | 4
. Heavy Metals : | | |
Mercury {ugff) | <0.20 L «0.20° ND |
Mn (opm) | 795 015 03
- Fe {ppm) 028 _ 032 - 0.5
7n Gpm) | 023 © - g26 50
cd @ | ND (<02 | ND (<02 ND
Ph (pb) | ND (<1_.é)-_ N <10 | D o
Cu (;Qpb) - 2.00 N -
TS (mg/) | 565 e |
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| (4) -Infrastructure Conditions

1) Water Supply

" The sttrxct’s water supply is provided by the Prachatipat Water Supply

ﬁStatlen of the PWA which i is located some 13km west of the project site in

Rangsxt In addition, the ‘Thanyaburi Water Supply Station near the
project site supplies water to areas around the Thanyaburi Town Hall. The

_control of the Tanyaburi Water Supply Station will be transferred to the
PWA in 2 years, While it is planned to lay a water main along State Road

305 to connect Prachatipat Water Supply Station in Rangsit with the

' Tanyaburi Water Supply Station in the future, the PWA has no plah to

‘provide city water to areas around the project site. As a resulf, the PWA’s

~ supply of water to the site cannot be expected in the immediate future and,
* therefore, it is planned to pipe water (pipe diameter: 100() {0 the site from

2)

“the well through water supply tower (some 20m in height) to be
_constructed at the center of the Chulabhorn Science Complex by the MSTE.

Based on the water quality analysis results for the well at the Thai
Irradlatlon Center, the quahty of water o be supphed by the well planned _
by the MSTE should prove satisfactory, making a special water supply
system and pipes unnecessary (see Analysis Table 3.3.6 for water quality).

Water Drainage _

‘Ag areas around the project site have no water drainage system, waste

water from the ERTC must be drained {o nearby water channels, The Thai
side pIans the construction of a pump station at the channel nearest the
prOJect site so that water can be drained from the channel to Klong No.5
during the rainy season. This pump station will be completed before the
connnencement of the ERTC construction work., Needless to say, the

~ drainage water quality standards in Thailand must be strictly observed

3)

given the obgectlv es of the ERTC .

Electrnmty

,Areas around the project site are _under:the jurisdiction of the PEA which

has the Baﬁgkhaﬁ'Substation (transfom_lef capacity: 400MVA x 2 units)

'and Thanyaburi Subs_tation (transformer capacity: 40MVA x 1 unit) in the
‘vicinity. The electricity supply (3-phase, 3-wire, 22KV, 50Hz) to the
northern perimeter of the project site will be made from the Bangkhan
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Substation some 14km distance from the site. As electricity is already
being supphed to the nelghbourmg Thai Irr adiation Center, it is desirable
that the same supply system by aerial service wire by used. Ali,hough the
supply capacity will be sufficient for the progect requnements measures

should be taken to prevent damage caused by frequent blackouts

{espemally due to lightning durang the ralny season)

4) rI‘elephone

There is curreéntly no te‘lephone system in the vicinity. However, the 25

lines requested by the MSTE will be pfovided'frdm the eastern road of the

- project site by eariy 1989 and 5 lines are planned for the Thai Irradiation
Center. The available capacity can éasily accommodate the 10 lines

5)

: required by the project at the time of the ER’I‘C’S opening. In addltmn, the

construction ‘of a telephone exchange station on Kiang No 6 is planned

- within the next 2 or 3 years.

.Television

As the pro;ect site is not far from Bangkok recelvmg of all VHF channels,

" i.e.channels 3 5,7 and 9 are avalrable
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3.3.4 Outline of Facilities and Equipment
(1) Facilities

With‘_ regard to the j!;bta_l facility size, the number of the required rooms and
their respective sizes were calculated based on the personnel plan and
activities plan ete. and the calculation results were compared with those
indicated in the original Thai request. Subsequent consultations with the
Thai side cancluded that a total facility size of some 8,000m2 should prove
sufficient des’pite'fheiorigin:al request for 10,930mﬁ. The originally reques’.te& .
number of rooms following the examination are listed below.

| _ a._Adhzinistrative Block

- Room Name

Requested

. Examination Resulis

Remarks

‘Administrative
Office

Director Reom

Common Spacé' '

4 rooms X 5-10 pérsons

i room x 1 person

1 room x 15 persons

1 room x 9 persons

i room x 1 person

lavatories, corridors,
machine room and
storage, ete.

Administrative Section

Information and
Documentary Services
Division ‘

Deputy Director 1 room x 1 person 1 room x I person
Room
1 Expert Room 1 roomx 1 person 1 roomx 1 person

: i 6 room x 1 person 1 room x 6 persons

Meeting Room 1 room x 10 persons 1 roomx 16 persons | common use for
Administrative Section
and Information &
Documentary Services
Diviston; capacity based
on number of
Administrative Section
Staff

First Aid Room . 1 room x 5 persons 1roomx 2persons | 2 patients should be

: _ appropriate

-T77 -




b. Research Block

Room Name Requested " Examination Results * Remarks
W:a_ter Quality 4 roorms
Laboratory
Air Quality. _ 2 rooms
Laboratory :
Noise & 3 rooms required aren =
Vibration area/person x 38 C : s
Laboratory } (number of Research room size depends on
_ Division staff) equipment layout
Solid Waste 2 rooms .
Laboratory R :
includes laboratories
-{ and divisien office
Toxic 3 rooms
Substances
Laboratory
Cemmon 3 rooms
Instruments
Room
Constant 2 rooms "2 rooms
Temperature ' '
Room
Clean Room 1room 1 rn’diﬁ semi-clean room should
‘ . . ' _ suffice ;
Electron Micro- 1 room 1 room
scope Room ' o
Computer Room 1 room - | dépends on omission of
’ off-computer
Workshop ‘1 room 1 reom room size dependson -
' equipment layout
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"Room Name

Requested

Examination Resulls

Remarks

Meeting Room

Divigsion
Director Room

Guest room

Cominon Space

2 rooms x 20 persons

1 room x 1 person

" 1 room x 10 persons

1 room x 16 persons

lavatories, corridors,

meachine room and
storage, ele,

common use with
Einvironmental
Monitoring Division for
occasions invelving upto

‘15 people

to be included in division
office

meeting room will be
used
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¢. Training Block

Room Name -

Requested

Exanination Results |

Remarks

Lecture Room

Seminaaf Room
- Meeting Room

Practice Room
(A)

Practice Room

(B)

Computer Room

Audio Visuéi
Room

Bocument
Service Room

Training
Divigion Office

Division
Director Room

Common Space

T rooms x 20-30 personé

1 room x 200 persons

3 rooms x 20-30 persons

3rooms x 20—30 persons

6 rooms x 20 persons
1 room x 15 persons

1 room x 50 persohs
1 room x 100 persons

1roomx 10 perscﬁs_

1 room x 1 person

-B rooms x 20 persons -

1 room x 200 persons

1 room x 18 persons

1 room x 20 persons

6 rooms x 20 persons
1 room x 20 persons

1 room x 40 persons
1 room x 20 person's

1 room x'18 persons

lavatories, corridors,
machine room and
storage, etc.

maximym number of
trainees/course: 20;
simultaneously held

| courses: i)

based on past expéi*ience

13 Division staffplus 5 -
invited instructors

only drafting room will
be required on basis of
planned curricula .

one room each for &
pollution fields plus
comimon insttuinents
room -

maximum number of
trainees/course; 20; 2

‘trainees/personal

computer

can accommodate the
maximum number of
trainees of 2 courses

for 5,300 dbcumé_n’té and
books, ete. and 20
reading seals

13 Division staff plus &
invited instructors

to be included inoffice -
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d. Environmentél'Mbniﬁorihg Block

Room Name Requested Examination Resulls "Remarks |
Laboratory ) - required area = room size depends on
o : area/person x 21 equipment layout
includes laboratories
and division office
Common Space : o - lavatories, corridors,
: ' machine reom and
storage, etc.
e. Dormitory Block
 Room Name Requested Examination Results Remarks
Canteen 1 room x 100 persons 1 room x 100 persons | 98 staff members plus 80
- | trainees (20/course x 4
courses) = 200; two
cyclgs; includes kitchen
Staff Canteen - | 2roomsx20 persons - :
: dormitories cater for ail
" | Bedroom () 16 rooms x 4 persons 20 rooms x 2 persons— | full-time trainees from
e - — ' } local areas and 30% of
Bedrooin (B) 8 rooms x 1 person 4 rgoms x 2 persons — | seminar participanis
1 T ' ' from local areas; use of
bedroom type depends on
trainee level (2 levels)
Gommbn’r:Space - tavatories, corridors,
' o ' machine room and
storage, etc.
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(2) Eduipment

The types of equxpment reqmred by the ER’I‘C to conduct its lesearch
trammg, and momtm ing acthtxes are as follows T

® Research Trammg, and Momtormg
— Common analytical mstruments
~ Generally used laboratory instrumentis
~ Instruments for water pollutmn _
~ Instruments for air poliut:on -
— Instruments for noize and vibration
~ Instruments for solid and hazardous
- Instruments for toxic substances

® -’I‘rammg
— Instruments for trammg

® Others
- workshop mstruments

T_he main uses: of and necessity for the major eq.uipment are described below,
1) Gas Chromatograph-Mass Spectrometer R

' 'This is the most suitable for thé"qualitative' and QﬁantitatiVe 'analysis of
- organic compounds or. comphcabed compounds emst,mg in small amounts_
_mamly in water, soil, and solid waste (air is sometimes analyzed) As itcan
detect extremely low concentratlons and substances which cannot be |
analyzed by other types of gas chromabographs, it isbelieved mdxspansable'
for understanding the real wndltwns of enwronmental pollution in

Thailand,.
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N otes

- 9)

'Research | Trainiﬁg Monitoring

Water Pollution | o A O

Air Pollution A A
Toxic Substances- © A O
O A A

| solid Waste

1) Meanings of the Symbo]s are as follows in terms of the characteristics of the
equipment in question and the contents of the ERTC Pro.}ect

© very often used
O often used .
A sometimes used

2). Lackofa symbol indieates no use of the equipment'in question.

X-ray Fluorescence Spectrophotometer |

ThlS is the most smtable eqmpment to detect toxic metals contained in air,
water, soil, and solid waste. It is characterized by the fact that it is
unnecessary to. pretreat samples and by its quick and simultaneous
1dent1ficat1on of the types of foxic metals and their relative amounts in
samples. The provzslon of this eqmpment is believed indispensable for a

'fast understandmg of the conditions of samples. 1f is expected that the

| equipment will conspxcuously enhance monitoring achievements coupled

with the use of an atomic absorption spectrophotometer or an ion

' éhrdmatograph for the quantitative analysis of individual toxic metals,

_83-



Research |- Training --Monitoring_.

Water Pollution © O O

Air Pollation A | L

Toxic Substances: Q o Q-
O O O

Solid Waste

3) ETQIR SpecﬁrOplxotometer
This equipment solves the probiem of madequate sensitxwty found in the
ordinary infrared spectrophotometers ‘mostly used for the quahtatlve
analysis of substances, and is very effecture in the analysm of orgamc or
inorganic substances in water soil, and waste. The provision of this

equipment is believed mdlspensable to establish an extremely eﬂ'ectlve
analysis system vis-a-vis orgamsms and food samples when combined with

a gas chromatograph.
Research | N Trai@iﬁg ot _Monifo_riﬁg
Waﬁer'Pollﬁtioﬁ ' © A L O
Air Pollution N o S
Toxic Substances (o) A O
Solid Waste O A 0
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4)

Atomie Absorption Spectrophotometer (Graphite Furnace)

:'This"-sp%trophct@m'etef has extremely high sensitivity cbmpared to

~ ordinary atpmic'abSOrption spectrophotometers and is extremely useful in
~ the analysis of toxic heavy metals contained in air, water, soil, solid waste,
- and animal/plant tissue in extremely small quantities. As a result, its

5)

provision is believed indispensable.

=Rjesearch ~ Training Monitoring -
Water Pollution o © S
Air Pollution = A -
Poxic Substances © O O
Solid Waste © © ©
Auto Aualyzer

This etjﬁipment allows the fast and continuous measurement of such water
eutrophication substances as phosphorous and nitrogen in terms of their

forms* and its pravision is believed _ihdispensable, particularly to improve

the efficiency of water pollution monitoring.

* In the case of nitrogen, it can be detected as ammoniaums, nitrates or

nitrites.
Research Training Monitoring
Water Pollution - - 0 O ©
Air Pollution - ' '
| Toxic Substances A A
Solid Waste - A
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6)

7

Scanning Electron Microscope

Tlus microscope permits the physical observation of samples i in the order of
microns and preserves the observation results in the form of photographs
for easy comprehensmn by people. The main observation subjects include

‘muted microbes, insects, fish, dust in air; and asbestos (carcmegemc

depending on structure). Its provision is believed mdlspensable to increase

public awareness of the importance of environmental conservation gince

the photographs can be presented to both trainees and the general public
through pamphlets and newspapers, ete. . '

Research Fraining ~ Monitoring
Water Pollution O O
Air Pollution O
Toxic Substanees © @)
Solid Waste A

Heavy Metals Waste Treatment Apparatus

Toxic heavy metals will be dlscharged from the agents and samples used in
the ERTC’s activities. As these heavy metals will cause soil and water
pallutmn if digcharged w1thout prior treatment, the prov1s10n of this
eguipmentis beheved indispensable. - '

Regearch. . 'Training Monitoring
| Water Pollution o o ©
Air Pollution A A A
Toxie Substances © o - ©
Solid Waste © o O
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8) Trailers for Air Pollution Monitoring

Envuonmental pollution in Thailand has begun to spread from Bangkok
and its surrounding areas thraughout the country. As there are no
permanent air pollutlon monitoring stations outside Bangkok, understand-
mg of the air pollutlon conditions in local areas lags behind, The
construction and malntenance of such permanent stations would be very

| exp_epswe and there appears little possibility for their construction in the
near future, The provision of mobile air monitoring units is, therefore,
cons'idered indispensable for a proper understanding of the air pollution

- conditions. While two trailers have already been provided by the Japanese
Government for the Eastern Seaboard Project, additional trallers are
deemed necessary to cover other parts of Thailand.

Research Training Monitoring
Water Pollution
| Air Pollution ' © ' o @)
Toxic Substances
Solid Waste
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3.3.6 Management and Mai’nte'nancé Plans

(1) Management Plan -

The current research trammg, and momtormg functwns of the ONEB will be
- transferred, togethex with the related staff, to the ERTC upon the latter’s
bein g handed over to the Theu side followmg its completlon. The operatmn of
- the ERTC will be conducted. by these staff members in addltlon to new
recruits. While the ER’I‘C will play a central role in terms of the effective
enforcement of env1ronmenta1 conservatxon pohcles by means of smoothly
‘ 1mp1ement1ng the research, tralmng and momtormg programs described '
, earher which ¢ are in line thh the objec‘aves of t;he ERTC it w111 stxll be part of
the ONEB in terms of its management and budget

In principle, the Admmistrative Section will be responsible for the‘
management and mamtenance of the ERTC, However, full-time engineers
should ‘be prawded for ‘the maintenance of those. facilities relatmg to
elect.rlclty, air-conditioning, plumbmg, and spec:lai equxpment Moreover,
maintenance agreements should he made with the local agents of the
manufacturers to establish a regular maintenance, mspectlo_n,_ and repair
system for precisiun equipment used'for r’esearch and trai'nirig pu_rpdses;

Moreover the mamtenance staﬂ' should partzcnpate in equxpment mstallatlon :
and test operatmns to obtain a proper understandmg of the facxlltles and
equipment in view of smooth mamtenance followmg the handlng over Of the :
ERTC to the Thai 31de. ' ' :

As previously mentioned, Japanese prq;ect-type techmcal cooperatwn has also
been requested by the Thai Government in addztwn to the grant aid assistance
for the ERTC facilities and equipment, The plOVlSlOIl of thlS techmeal
cooperation will further consolidate the mamtenance of the facilities and

equipment by the Thai side.
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(2) Facility Maintenance Plan
1) Building

'I‘he main'poinﬁs in regérd to building maintenance are daily cleaning, the
repair of worn or damaged parts and security in order to ensure building
safety and securxty

Daily 'c_leamng Wlll have a favorable effect on the attitude of those using
the building; and is also important to maintain the necessary level of
cleanliness for the research facilities. Tt also leads to the early discovery of
'damage and equipment breakdowns and subsequent ear ly repair, thus
_prolongmg the hfe of bm}dmg mechanical equlpment ‘and research
equ;pment ' '

" Repalr work: malnly consists of the repair or renewal of exterior and
mterlor fimshmg matenals which protect the structure of buﬂdmg ‘Based
~_on Japan’s expemence, it is believed that remodeling or partlal rebuilding
| will be reqmred_every ten years due to changes in actmtxea and/or staff
increases. _'_l‘hé regular ingpections and repairs required to prolong the
building life will be describéd in detail in the maintenance manual to be
~ presented to the Thai side at the time of handing over the buﬂdmg and are
outlmed below.
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Outlihe of Regular Building Inspections

(Exterior)
— Repair and repainting of exterior finishings ~  every five years .
— Inspection, repair and repainting of roof = mspectlon annually, -
R : others: every five years
— Inspection and repair of roof waterproofing ' mspectlon annually,
, others: as required
—_— Cleamng of gutteas and drams _ o - monthly
— Inspection and repair of seahng materlal . annqéily "
around doors and window frames o S
— Painting of exterior doors and wmdow frames ~ every five years "
-- Inspection and cleaning of drainage ditches and monthly
manholes '
— Repainting of perimeter fence  everyfive years
~ Gardening | - asrequired
(Interior) |
~  Alteration of interior finishings : . as required
— Repair and repainting of interior walls -~ =~ as required
— Replacement of ceiling materials . asrequired.
— Adjustment of doors and windows annually
— Replacement of hardware as required

2)

With regard to security work, access to the ERTC in general and
particularly to the research and monitoring blocks where the precision and
safety of the equipment is vifal, must be checked and security measures
must be taken to prevent the theft of any equipment.

Building Mechanical System and Equipment

Not only regular operation control and inspection but also the repair and
exchange of parts will be required for the proper maintenance of building
mechanical systema nd equipment, The life of bu1ld1ng mechanical system
and eqmpment can definately be extended by proper operation and regular
mspectmns, adjustment, cleaning and repair. Their safety must be secured
by measures to prevent breakdowns and accidents without, causmg damage
to the building. Overhauls and the replacement of worn parts must be
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conducted pursuant to the maintenance manual at the time of regular
inspections,

Maintenance staff members must have an exact understanding of the
system design and capacity, etc.. so that they can prevent accidents., Full-
time Eﬁgineers should, therefore, be provided for each of the electricity, air-
condition:i'ng,' plumnbing, and special equipment fields. Moreover, these

‘engineers should undergo on-site training from the system and equipment
inst.allatiozn and test operation stages to obtain a thorough knowledge of
the system and equipment for which they will be responsible. Maintenance
manuals will be provided at the time of project completion. The service
lives of the main building sy=stem and equipment are as follows:

Service Lives of Main Building System and Equipment

Electrzclty
| - QGenerator == 15 - 20 years
— Panel Boards o 20 - 30 years
—  Fluorescent Lamps 5,000 - 10,000 hours
— Incandescent Lamps 1,000 - 1,500 hours
~ Telephone Exchangers 40 years
-~ Public Address Eqmpment 10 - 20 years
— Elevator 20 years
Plumbing ' :
~ Pump, Pipes and Valves 10 -15 years
— Tanks 15 - 20 years
— Sanitary Fixtures - 25 years
- Fire-Fighting Equipment 20 years
— Gas Apparatus 6 years
— Sewage Treatment Equipment 7 years
| Air-Conditioning
-~ Pipes ' 10 - 16years
- Fans 10 - 15 years
— Air-Conditioners 5- 10 years
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(3) Equipment Maintenance Plan

1) Research and Training Equi pment

The regular mamtenance of research and tralmng equlpment will be of

_crucial importance to ensure the accuracy of analysxs, research, and
- monitoring results. Consequently most of this equipment w111 requlre
careful handhng in view of its fraglhty and the advex se effects on its
precision parts due towbratlon impact, temperature humzdlty, etc.

In view of the above-mentioned points, while users may be responsible for

the maintenance of general purpose equipment, the maintenance and
repair of that equipment requiring special knowledge and skills should be

regularly conducted by those who have completed specml trammg courses.
Moreover, a maintenance system based on agreements with the local
agents of the manufacturers will be required for special preclslon
equipment, including the gas chremategraph spectremeter (Iocal agents of
equipment manufacturers are located in Bangkok for most of this special
equipment as listed in the Appendices). While maintenance manuals will
be prowded at the time of handmg over the eqmpment te the Thm side,
regular maintenance work is outlined below .

Qutline of Regular Maintenance Work

ERTC Staffl
s Local Agezits
Cleaﬁiﬁg Maimen?mé | Meintenance
. “Inspection
General Purpoee Insiruments monthly | ' tw.i(_:efyear ' &e requi:;ed
Analytical Instruments | dﬁﬂy | four times/year .annual_fy
Optical Instruments daily monthly twicelye.ar '
Precision Instruments daily monthly three times/year
| Audio visual Equipment daily monthly ' twice/year
Printing Equipment | daily v‘veekiy three times/year

2) Consumables and Reagents for Research and Analysis Purposes

The inventory control and supply of the consumables and reagents ete.
required for research and analysis actlvxtles must be umformly conducted
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by the Administrative Section. As the procurement of some items may
require a long time due to their unavailability in Thailand, advance
arrangements for their procurement should be made. These consumables
and reagents will include the following,

glass wares

ceramics

metal wares

rubber and plastic wares

reagents (including gaSes)

standard materials _
consumables for analytical instrument

® @ & © & D @

The procurement of the following items in Thailand may prove impossible.

® Glasswares |
Joint Glasswares for Ice Cooling Rotary Evaporator
‘Joint Glasswares for Rotary Evaporator
Joint Glasswares for All Glass Solvent Refine Unit
Joint G_la_sswares for Kjeidahl Condensation Unit
Joint Glasswares for Soxhlet Extractor
_ Glass Column for Gas Chromatograph

- @ Ceramics -
" Ceramics for Muffle Furnace

® Metal Wares
Platinum Crucible
Nickel Crucible
Joint for Gas Chromatograph
Pliitihum Boat for CHON Analyzer

@ Rubber & Piastlc Wares
- Packings for Ice Coolmg Rotary Evaporator
Packings for Rotary Evaporator
Tefron Washer for Gas Chromatograph- Mass Spectorometer
_Packmgs & Orings for Gas Chromatograph-Mass Spectorometer

® Reagents (Including Gases)
Columnpackings for Gas Chromatograph
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Carrler Gas for ECD Gas Chromatograph -
Reagents for Chemical Analysis

® Standard Materials .
- Metal Standard Solution for Atomlc Absor ptmn Spectrophotometez
pH Standard Solution
Standard Reference Gas for Cal ibration
Standard Solution for Ion Chromatogr aph

(@ Consumables for Analytical Instruments
' ‘Packed Column for High Performance quuld Chromatograph
Packed Column for Jon Chr omatograph
Packed Column for Gas Chromatograph
- Capillary Column |
S & P Filters for FID/FPD Gas Chromatograph
Glass Sleeve for Gas Chromatograph '
Lamp for Spectrophotometer
Graphite Tube for Atomic Absorptlon Spectrophotameter
Printing Paper for Scanning Electron Microscope

(4) Trial Caleulation of Méihtenanéé and-Qﬁ)ét_‘_ation'ExPenses h

The maintenance and oper'ation expenses necessary for the thai side upon
completion and delivery of this Center are calculated on a trial basis.
Expenditures are classified into personnel expenses, operatmg expenses of
facilities, maintenance expenses of facilities, mechanical systems and
'equzpment, and activities expenses,

1) Personnel Expenses

The person’nel expenses at the time of establishment ié Ca]éiﬂﬁfsd .b'ased on
the personnel plan of the Thai sade Annual incomes are based on the
survey data and allow for a 10% salary raise by the tlme of establishment.

Administrative staff (C6 a_n_d abqve) 'Y persens 7 7 820 baht
Ordinary staff (C5 and 'b.el'pw)_ | - 92 persons 554 920 -

Total | T 98persons _632,009‘baht

632,000 bahtX 12 month = 7,692,880 baht/year
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9) Operating Expenses of Facilities

- Annual operating expenses are calculated by assuming routine usage
- quantities of electric power, telephone, water and LPG.

@ Iﬁlectl ic charge o
Different from ordinary bulldmgs the tariff system for government
installationsis on a discounted rate schedule.

a. Assumption of the maximum power demand
The load capacity of this installation is around 790 KVA, so thata
750 KVA equipment is assumed for the transformer capacity.

b. Assumption of power consumption
* Lightings and outlets: : _ |
160KW X 0.7 X 7 hours/day X 20 days = 15,680 KWH/month
* Air conditioners and general power : S
480KW X 0.6 X7 hours/day X 20 days = 40,320 KWH/month
* Research and {raining equipment: _
150KW X 0.4 X 7 hours/day X 20 days = 8,400 KWH/month

64,400 KWH/month
¢. Estimation of electrie charges
Use charge: _
A~10KWH . : 18.2 baht

(64,400KWH — 10KWH) X 1.82baht/KWH
=117,189.8 baht

About 117,000 baht/month

Unit charage _
- 2 units X500 bahts = . 1,000 baht
Annual electric charge _
(117,000 +1,000) X 12 months = 1,416,000 baht/year

-95 -



@ Telephone charge
Telephone charge is 8 baht per city call, so that the monthly charge i is
estimated to be around 5,000 baht/month, (The rate system is
scheduled to be changed to the ecall-time rate system in the future.)

Annual telephone charge |
5,000 baht/month X 12 months = 60,000 baht/year

® Water charge

Moh.thly {vatef consumption ; S o o _
64 m3/day X 20 days/month = 1,280 m3/month

As this Centé’r is suppliéd with water from the well at the center of the
Chulabhorn Science Complex, water chiarge is assumed to be zero.

@ LPG charge _
a. Assumption of the quantlty used :
29kg/day X 20 days = - - 580 kg/month

b. Calculation of charge :
Use charge ..... 10 baht/kg
Annual use charge: .
530kgfmonth X 12 months X 10 baht/kg = 69,600 baht/year

® Maintenance expenses of scrubber (draft chamger ‘exhaust gasg
treatment system) . -
The usage frequency of draft chamber is assumed to be 50% of the
average value in Japan, o 150,000 bah¥/year

® Semi-clean filter replacement cost

The usage frequency of semi- -clean Toom is assumed to be 50% of the
average value in Japan. IR o 60,000 baht/year
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3). Maintenance expenses of facilities, mechanical systems and research and
training equipment :

@ Maintenan(:e expenses of facilities
The maintenance and repair expenses of buildings vary greatly by the
number of years elapsed. Annual average repair cost seen in terms of
a thirty years span is estimated on the basis of 60 baht per floor area,
60 baht/m?2/year X 8,320m?2 = 499,200 baht/year

@ Maintenance expenses of mechanical systems
" The repair expenses of mechanical systems is small during the first
five years or so after completion but replacement of parts and
equlpment becomes necessary ‘thereafter. The annual average repair
cost seen in terms of a ten year span is estimated to be around 1.5% of
- the initial cost of mechanical systems as follows.
© 51,000,000X 1.5%/year = | 765,000 baht/year

RE) Mainteniance expenses of research and training equipment
' The maintenance expenses of research and training equipment are
small in the first couple of years after installation but gradually rise
with' the number of years used. According to the general practice in
Japan, the annual_maintenanée expense is assumed to be 2% of the
equipinent cost during the initial five years, 4% during the next five

years. |
~ . During the initial five years 1,360,000 baht/year
During the next five years 2,720,000 baht/year

@ Cleaning and guarding cost of facilities
 Cleaners
. @2, 200 baht/month X 10 cleaners X 12 months =
264,000 baht/year

-97 -



- Guardmen (24 hour servxce by hirmg [ guard and placmg 4 guard on

duty)
@2,750 baht/month X6 gual dmen X 12 months =
: 198,000 bahtlyear

- Sub-total - 462,000 baht/year
4} Costof expendabies
(@ Consumables and reagents
Varies greatly depending on the condxtmn of activities. The degree of -

“utilization of equipment is assumed to be 50% of the general degree of
utilization in Japan. '

Glass wares : DT
50 000 baht/monthxl2 month = T 600,0_0_0 baht/year

Consumables (filter papaer, ete.) for prec1smn analytlcal 1nst1 uments :

© 340,000 baht/year
Reagents ' - "
50,000 baht!monthx 12 months = 800,000 baht/year
@ Standard reférence gas, standard solutions, ete.
Standard reference gas: | Lo
4%.000 baht/month 12 monthsg = 504,000 baht/year
Standard solutions - .
3,000 baht/monthX 12months = - 36,000 baht/year
5) Total of trial caleulations _
1) Personnel expenses = ' 1, 592, 880 baht/year
2) Operatmg expenses of facilities 1,765,600
3) Maintenance expenses of facilities, 3,088,200 .
mechanical systems and equipment D
4) Costof expendables, etc. . 2,080,000
Total | - 14,514,680
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As above’, the annual operation and maintenance expenses are calculated
to be about 14,620,000 baht, which is abeut ¥ 72 600 000 when conver ted
into d apanese yem.

The operating expenses of activities programs are predicted to be as
- follows according to the budget plan of ONEB.

@ Training expense (excluding the expenses for holding seminars)

First year 131,500 baht/year
Second year 233,000 baht{yéar
Third year 296,000 baht/year
Fourth year 336,000 baht/year
 Fifth year | 385,000 baht/year

Trammg expense wxll be coilected from trameeu basead on trannng

plan of ’I‘haz sule

@ Research expenses
The annual amount of resear ch expenses connmssmned by ONEB to
umversmes, ete. durmg the three year period of 1986~1988 is forecast

to be the lowest.
- 2,200,000 baht/year

® Environment monitoring expenses:

12,707,000 baht/year
Total activities program opeating expenses forecast for the initial
year: : 16,038,500 baht/year

(=~ ¥ 75,200,000/year)
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3.4 'I‘e(,hmcal Cooperatlon
The techmcal ceoperatmn r equested by the Thal sideis outlmed as follows
(1) Long-Term Assi gnment Exper_ts

1} Project Leader

2) Coordmator

3) Water Pollution Expert

4) Air Pollution Expert

5) Noise and Vibration _Ekpert | |

6) Solid Waste Expert

7) Toxic Substances Expert

(2) Short-Term Assignment Experts

1) Computer ﬁnalysis

9) Data Processing

3) Mathematical Modelling

4) Environmental Impact Assessment

5) Health Effects

6) Ecological Effects _

7 ) Water Pollution Manageme’ﬁt and Administration -

8) Air Pollution Management and Admmlstratmn

9) Noise and Vibration Management and Admmlstratlon

-10) Solid Waste Management and Administration

11) Toxic Substances Management and Administration

12) Meteorology
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(3) Counterpart Training in Japan in Following Fields
) Organization, Administration and Operation of ERTC
2) Envi_ronméntn} Administration
- 8) Water Pollution
4) Air Pollution
5) Noise and Vibration
6) Solid Waste
7) Toxic Substances
The forma:l:deéisidn on whether project-type technical cooperation will be
. granted will be made in the future based on the relevant study and
examination results. In the Joint Preliminary Study report for grant aid
_ '_asSistance, it was recommended that_technical cooperation should coramence 8
~ months prior to the completion of the ERTC in view of the requirements to
pra_i.ride preparatory guidance for the training courses to start immediately

following the opening of the ERTC and to instruct Thai engineers how to
operate and maintain the equiprnent at the equipment installation stage.
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Draft Inplementation Schedule

(from Preliminary Study Report: schedule given for grant aid assistance
as at the time of the preliminary study) ST

Grant Aid Assistance - Project-type Tééﬁﬁical Cobpération :
1988/8 b Preliminary Study Prélimin'ary Study
11 :
12 » Basic Design Study
1989/3 } Draft Final Report of Basic Design Study
‘Raport
7 | & BN A _ L
' S C i Long-Term Study Period (seme 10
8. i‘ Detail Design (3months) - | i daysper individual study)
11 A "Tender (2 months) Y
oo | ¥ C" . 't', W - 0 o
o % ons _r.uc ion Wor o RD Mission -
2 e _ (15 months) . Y _
H L .
3 2 :; Installation Work
. ] ) . -
8 ¥ ... Commencoment of Cooperation
% {‘ (b years) -
1991/3 ; :
1
. 1
4 -- Completion -- E
i |
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