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Fig. 3-12 An Example lllustrating the Representative Region of an Automobile Emission Menitoring Station

3.2.3 Maintenance of Monitoring Stations and Measuring Instruments

Data obtained from permanent monitoring stations for air pollution are used not only for taking
emergency measurcs and comparing to the environmental control standards, but also for fnaking
environmental impact assessment and formulating plans for prevention of pollution, and are there-
fore required to be of high precision. The factors influencing the precisio.n of data (.:an‘”include the
maintenance of measuring instruments, database control such as the modification of obtained data,
and the locations and allocation of monitoring stations. Among other things, it is important to

cnsure thorough maintenance in order to obtain high quality data.

(1) Posturc of Maintenance
The complete maintenance of measuring instruments presupposes the establishment of a
maintenance scheme to keep the consistency of maintenance work. Then, day to day work is re-

quired to maintain the operating status of measuring instruments as géod as possible through in-
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spection of equipmient. Measuring instruments may be need to be overhauled as occasion demands.

With the lapse of time in service, in addition, some instruments may undergo a functional de-

terioration which cannot be recovered with inspection or overhaul. In that case, the accuracy must

be maintained by replacement of the measuring instruments.

2)

Technical Staff _ o

The maintenance of measuring instruments requires the assignment of appropriate person-
nel in compliance with the contents of maintenance work. In the present survey in the
Samut Prakarn district, the highly qualified technical staff of ONEB carried out the daily
inspection of measuring instruments, calibration, and parts replacement in a collective man-
ner. In the future, however, it will be nccessary to assign appropriate personnel depending
upon the contents of maintenance work and thus to perform the maintenance of measuring
instruments. This will require that management ensure and foster capable personnel for

monitoring of the environment.

Entrusted Maintenance and Supervision

As long as ONEB can ensure a sufficient number of technical experts, the permanent moni-
toring opefations for air pollution are preferably under their independent management. If it
is difficult to ensure and foster such technical specialists, there is a way of cntr_usting the
operations to private organizations. In this case, it will become necessary to provide the
private contractors with cducation and training related to the maintenance of measuring
instruments and thus upgrade their technical capabilities.

The entrusted maintenance is an unavoidable measure to cope with the shortage of person-
nél, but it may sometimes involve a risk of causing a decline in the accuracy of measured
values. Taking this into account, therefore, it is neecssary to pay attention to the following
three points: (1) not to entrust the operations which have a decisive impact on the precision
of measurement; (2) to determine the technical level of each contractor and not to entrust
the work in excess of the contractor’s capacity of : fulfilling the order; and (3) to create a
system for staff’s supervision and checking of the entrusted jobs in order to minimize the

risk that could be caused by the entrusted maintenance.

(2) Contents of Maintenance

The mai}jtenancé of measuring instruments can be roughly classified as exhibited in Table 3-13.

In real mainténance, however, it is necessary to systematically carry out those matters required to

ensure data on the overhaul and renewal of measuring instruments, and the washing and replace-

ment of devices, simultaneously with the items classified as in Table 3-13.
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Table 3:13 Types and Contents of Maintenance

Classification of Purpose Executing agency FPC(I'lany of - Contents
maintenanee L C execution - . : L
Ordinary To allow automalic ONEB and private | Once/week or morep 1/ to confirm the operating status of each
inspection (patrol | measuring contractors as its often - mceasurlig instriment.
maintenance) instruments to run subsidiary agencies 2. to replace and repienish supplics
normally and 3. to perform simple catibration and
- continuously checking
(#cquisition of data) _ 4. to clean and replace simple components
Periodic To maintain the ONEB and Oncedyear or more | 1. to fest passage regions
inspection performance of manufacturers of often 2. to'test detection regions
instruments and carryj measueing 3. to test control and Lransmission systems
oul preventive instruments 4, to test amplification and recording regions
maintenance against
troubles {(to assure
the precision within
the stundard raipe) : B
Emcrgency To perform prompt [ ONEDB and private | Upen outbreak of 1. to discover troubles and make minor
inspection ‘and cmergency contractors as its an abnormality repairs
inspection upen subsidiary agencics 2. to clarify the causes completely and
outbreak of an ensure repairs (by the manufacturer)
. abnormality or o .
accident (return to a
normal state) ) ) .
Initial To preserve ONEB When instruments | 1. to test the performance of instrumenis
examination continuity in are purchased (including the check of standard gas
maintenance or data (including meters and equivalent solutions)
appraisal and to remadeling, 2. to test the stability of insttuments
prevent trowbles (to replacement, and (including flow changes, zero and span
determine the - - renewal), for onc . dhifts) o
propertics of maonth 3. to assess measuréd data (such as matching
. instruments) . with old measuring instrumenis)
Dynamic - ‘To determine the ONEB and from time to time . tocheck by using a standard gas
verification substance of a verifying agencies : ’ 2. o prepare analytical lines
precision range

1)

2)

Ordinary Inspection : ‘
The ordinary inspection is the most fundamental work among maintenance operations for
measuring instruments, and is preferably cxccuted by ONEB. Due to the regularity of the

work contents and the work volume involved as well, however, the work may be entrusted

'to private agencies when there is no sufficient system to meet the foregoing features. In this

case, a checking system should be prepared on the part of ONEB.

Periodical Inspection and Overhaul

The periodical inspection is to comprchensively cxamine the.de:terioratioh and performance
of parts' composing an apparatus and to make partial repairs dépending on the check re-
sults. Although the performance of an apparatus generally deteriorates through longtime
service, the exceution of repairs at a certain time interval (periodical inspection) will im-
prove the performance. The periodical inspection of an automatic measuring instrument
needs to be done at least once a year. This pcriodic inspection should be undertaken by the
technical personnel of ONEB because it requires high_—grédé expertise to cover chemistry,
electricity, and machincry, and also requires adjusting apparatuses and replacement parts
to be readied. ' |
If it is difficult to maintain the accuracy in the periodical inspection, then it will become
necessary to perform the overhaul described in the following procedures: disassembling an

instrument and testing the performance of each component; reassembling after repair and
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replacement of components as occasion demands; and operating for a certain period of time
and thus guaranteeing comprehensively the f_unct'ion_and precision of each component.

According to the present survey in the Samut Prakarn district, the components which wil
be needed for two ycars ahead have been ensured, but it will becoine necessary to purchase

the components for the subsequent years,

3) Renewal of Measuring Instruments
Although the precision of an automatic measurihg instrument is restorcd by executing the
periodic inspection and overhaul, the instrument will terminate its useful life before long
and will then be scrapped and renewed. The maintenance and operation of automatic
measuring instruments will incur various expenses including not only those for supplics,
light, fuel, water and labor, but also expenses for the repair and maintenance of apparatuses
such as the repair of troubles, periodic inspection, and overhaul. The limit of apparatus
repair will be reached theoretically at the point that the sum of loss on the decline of
performance and repair expenses arc cqual to the cost for renewal, and the term up to the
said point will be the useful life of the apparatus. Under the status quo, however, no theore-
tical life based on this concept can be found, but it is mostly 5 to 10 years on an empirical

basis.
3.2.4 Determination and Mainienance of Daia

(1) Determination of Data _

"The survey carried out this time in the Samut Prakarn district adopted a system of transmitting
the measured data from monitoring stations to the central observation center, with a data process-
ing system. The data collected, however, are thought not as determinats, and thus should be sorted
prior to application for any administrative objective. The process of data evaluation is as follows:

Fi_rst of all, output data from the data proceSsing systern are checked on a daily basis, and a
daily report is prepared. The next work comprises the screening of the obtained data, crosscheck-
ing with those in recording paper, the confirmation of the maintenance status of measuring instru-
ments by means of mairitenance and inspection records, and as occasion demands, the judgment
and elimination of abnormal values, thus proceeding to the preparation of a monthly report. Final-
ly, yearly data are consolidated and compiled in an annual report. Since the daily and monthly

reports are for quick reviewing, they are thought not suitable for administrative applications.

1) Daily Check o _
When many unmeasured values or extreme values arc found for a certain period of time or
when continuous non-measurement has been found periodically, the causes often lic in un-
confirmed abnormalities of telemeters, and measuring instruments, or in measuring condi-

tions. Accordingly, the causes must be fully investigated.
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2) Data Scmcnmg

Data screening is an opcratlon to detect the values considered '1bnormdl whllc, considering

the accumulated past data as criteria. The followmg are the mcthods of :,ueenmg

(O,

Sereening by upper and fower. limits

Screening is performed by knowing the upper and lower llmlt values previously sct.
Moreover, it is recommendable to watch those values which are close to the full-
scale 'value. or to zero value.

Screening with differential upper limit

Since agroup of continuously measured ‘data are generally associated closely with

the valucs before and after them, screening is performed by setiing a threshold

-value (differcntial upper limit) with respect to'the differentials.

Screening with variation upper limit

From thée same reason as above, screening is perfornied by scfting a threshold value

(variation upper limit) with respect to the time variation rates.

‘Screening by noticing uniformity of data

Since daily or seasonal perlodluty is'usually found in measured data; some data with
littie change over a certain duration of time or with continuous increase or decrease
are to be checked by a threshold system (tinic l1m1t)

Sc1eenmg with fluctuation rates

The ratio of a standard deviation during a ccrtain pertod to an averdge V'lhle for the
said period (fluctuation rate) generally exhibits the regional features of the station
by item and season. As a conseqﬁence threshold values (the upper and lower limits
of such fluctuation r'ltc) arc set for screening. '
Screening by comparing variables (at the same station) and among ad]acent stations
(with respect to the same variable). _ _

Since most of the time changing patterns of data have certain tendencies among
measured variables or among adjacent stations with respect to a variabe threshold

values arc set based on such tendencies for screening.

Target values subjcct to various screening techniques

The target values subject to the screening techniques are shown in Table 3-14.

Table 3-14 Target Values Subject to Various Screening Techniques

Screening methods O] |6 |6

Hourly valuc OlOJOI0O|0O]0

Target value Daily average value ks 0100
Monlhl;nvcragc vatlue ol lololo

How to obtain threshold values to be used for various types of screening

For approximating the threshold values, the database of the said station about all vari-

ables arc used as the universe. It is preferable to statistically determine the said values
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4)

after fully evaluating the distribution and various statistical figurcs in the universe of
such characteristic values as hourly value, daily verage value, monthly average value,
and values derived from them. Due to the manpower constraint, however, it is more
practical to adopt a method of calculation based on experiences as well as computation
difficulty. S

If there is a sufficient (2/3 or more) confirmed database of the said station or variabe for
the previous year or fnonth o.f't_he target month or year, a second high value or a second
low valuc is obtained fr_ofn such data or a group of their calculated valués, and is then
multiplied _by a bias value to asrive at the threshold value. In addition, if there arc no
sufficient confirmed data for the preceding year, it is practical to adopt the threshold
valuc of an adjacent station for the same period of a year before and of the same

variable.

Collaftion _ _
The difference between the output list value of a telemeter and the indicted value of meter

is collated to be within 2% of the full scale, and necessary treatment (the judgment and
treatment of an abnormal value) is performed when the said difference exceeds 2%. When
collation is performed, the shapes depicted on recording paper should be carefully checked,
and a ﬁalfway decline in the integrated value and other values which are judged to be

apparently abnormal should be determined as non-measurement.

Judgment and 'Tfeatment of Abnormal Values

By knowing the causes and status of abnormal values, the following judgmcnt'and data

treatrent is required:

(1) In case that an indicated value is over or below the scale:

_In principle, when no abnormality is found in the measuring conditions, measuring in-
struments, and maintenance and inspection, the value will be counted as valid equal to
the full scale value or to the zero value. _

(z) When a measuring instrument is stopped, under maintenance and inspection, or under
automatic calibration.

Measurement should be treated as unmeasured.

(3 In case that a maintenance error has been found (e.g., detachment of air sampling tubes
and internal piping, and poor filters):

In pri'nci.ple', all the values obtained since the previous inspection should be treated as
unmeasured ones. ‘ .

@ In case that the abnormality of a measured value is caused by that of a measuring
instr_umeni (c.g., fouling df' the sensor, adherence of dust and air bubbles to the sensor,
damage of the sensor, and trou_blés in clectiéal and mechanical components):

In principle, all the values obtained from the previous inspection should be treated as

.unmeasured.
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“(® In case of improper reset; | |
It principle, the data collected from an improperly reset instrument should be treated as
unmeasured.

® In case that the sensntwnty drop is found ina mca%urmg instrument due to z aging and that

the span valuc cxceeds +10% and changes under +£30%:
When' the ma 101 cause has been clarified to be the time change of the _sensoi', compensa-
tion should be made on the assumption that the time vhriatio_n rate is constant since the
previous calibration (this should be commented on the data). When the said value ex-
ceeds +30%, all the values from the previous calibration should be 'tre_a_t.ed as unmeas-
ured. ' ' _

@ Tn case that a drift above *+2% and below £5% is fo'tirid in the zero point:
Compensation should be performed on the assumption that the time variation rate has
béen fixed since the previous confirmation. When a sudden change is found distinctly on
the data, the adjustmeﬁf and compensation of certain values should be performed
among the subsequent data (this should be commented on the data). When the value
exceeds +5%, all the data available si'nce_ the previous confirmation should be treated as

unmeasured.

5) Correct:on of Data
When the data are confirmed to be abnormql in the process described up to the preceding
paragraph, an original register of data modification is prepared for modification. In this
case, the entry into the-said register includes the station, item, period, and the discrlmlmtor

of causes, for the modified data.

6) Determination of Data
Monthly and annual reports are prepared via the above described procedurcs (i) through
(v). In the annual report, incidentally, it is necessary to maké comparisons based on the
data for the past several ycars. An amw'll repmt made available in this way can be utilized

for formulation of administrative measures.

(2) Maintenance of Data
1) Data File _
In the maintenance of data, it is important to unify various data and their recording formats
and have them kept efficiently in order. 'Eépecial_ly because a vast amount of data is
accumulated continuously cvéry year, computerized maintenance will become essential ték-
ing into consideration not only the orderly arrangement of do'cum'én'ts', but also the utiliza-
tion and storage of data, It is therefore important to h_a_#c the basic cod_es and formats kept

uniform in terms of their promptaess, compatibility, and continuity.
2) Storage of Various Data and Materials
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While all possible data and materials are preferably put in order and stored, in view of
physical capacity and manpower in their administration, those to be kept in permancnt
storage include the final determination lists of hourly values, monthly values, and yearly
valucs, as well as the maintenance records and surrounding status records of monitoring
stations/measuring instruments. These data need to be stored on magnetic tapes from .the
standpoints of their transportability and physical capacity in utilization. Furthcrmore, data
in the form of charts are preferably stored because they contain a large quantity of informa-
tion and are valuable in reconfirming the data in the future. The foregoing data should be

kept stored for at least three years even when there are various restrictions.
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PART 1X PROSPECT OF SHORT- AND LONG-TERM STRATEGY FOR ENVIRONMENT AIR
QUALITY MANAGEMENT PLANNING






Although.the atmospheric SO, and NO, concentration in the Samut Prakarn district of Thai-
land meet the environmental standards of Thailand at the present time (1988), it was found that the
atmospheric NOZ concentration would exceed the standards at 31 mesh points in 1999 it the eco-
nomic and social development plans of the Thai Government are carried out. If, however, coun-
termeasures arc taken to reduce emissions from cars, such as the introduction of NO, ¢mission
controlled car, we found that it would be possible to maintain the levels of NO, so that it meet the
environmental standards cven in the future. _

Even though the atmospheric SO, concentration will not exceed the environmental standards in
the future (1992 and 1999), the contribution. rate of stationary emission sources is high at 80 to 90
percent and there is no existing SO, emission controls for factories at the present, so that on
apprehension about the effects of SO, on the environment is predicted if economic and social
development plans are continued from and after the sixth econemic/social development plan.
Therefore, it is believed that establishment of SO, emission conirol will be necessary in the future
{1999 or after). We discussed the best control methods to be taken with ONEB if SO, emission
controls for factories werc i_mplemented‘in the future. As a result, ONEB agreed that, if Thailand
should adopt SO, emission controls in the future, the concept of K-value regulation used being
adopted in Japan should be introduced in Thailand. As a concrete K-value, the value of 13 was
determine.d by referring to the K-value set for industriat areas in Japan which are similar to Samut
Prakarn district in the SO, emission volume per unit arca. As a result, if SO, emission controls
were introduced in Samut Prakarn district, it was found that 49 stacks could not meet the K=13
standard, and that current stack heights of 10 to 15 meters would have to be increased to about 20
meters. As a result of eétimating the atmospheric SO, concentration in the Samut Prakarn district
in 1999 on the basis of this improve_mém plan, it was found that the environment would be im-
proved comparing with the case that no SO, emission control would be introduced.

Whetherih_c concentration of total suspended particulate satisfies the environmental standard is
not clear because the measuring method used in this study is different from the standard measuring
. method use'd for the evaluation of environment in Thailand. As a result of the calculation of the
condribution rates of such so'urées as sea salt, soil, road dust, diesel vehicles, gasoline vehicles, iron
works, oil burning and glass industry as the sources of pollutant by using the Chemical Mass Bal-
ance Method (CMB), however, it was demonstrated that the contribution rates of natural and
artificial generation sources share about half each, and any. countecrmeasure for artificial gencration
sources would not have enough effect.

" As for the costs of the countermeasures for stationary emission sources to meet emission stand-
ard value, it was estimated that the application of making stack higher costs about 115 million bahts
and desulfurization of fuel oil costs 880 million bahts, and if making stack higher are applied all
over Thailand at the same scale of Samut Prakarn, the economy of Thailand is affected little so that
the reduction of GDP is 0.42 through 0.18%. If SO, emission control was to be implemented, 49
stacks which can not meet the environment standards come into view. The investment volume was
estimated to be 160 million bahts in case that such 49 stacks requiring countermeasures adopt an
energy saving measure, it was made clear, however, that about 260 million bahts could be saved by
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implementing CIICI gy saving at the mvcstmcnt rate of 2.81% from 1993 to 1999, Further, the cffects
of encrgy saving when such a scale energy saving are: Sple'ld all over Thailand was estimated to
total 2.6 billion bahts for all industrics and by mal\mg the effective use of surplus energy saved by
energy saving, the GDP of Thailand will incrcase by about 2 billion bahts, ' |
“To grasp the current légal and admihistrative framowork. related to the pollutlon control in
Thailand, we collected the concerned laws and intérviewed with the officials of the governmental
agencies concerned. As-a result of our study bascd on the colleci_éd information, we found out that
the legal sy’stém‘:for‘exccu_ting air pollution control was currently incomplete though the basic laws
for fulfilling _environmentzﬂ édi’nihistration were established. o
“From what arc mentioned above, we propose the following short- and long-term strategies for

the environment air quality management planning in Thailand.
1. Prospect of Short-term Strategy (Objective for 1992)
L1 Estab!ishing Technical Methods for Surveillance System for Emission Sources

In 1992, atniospheric concentraiton levels of SO, or NO, will not exceed the environmental
standards of Thailand dt any point, however, it goes without saying that surveillance of emission
sources is importrant for the development of an environmental air quality management 'p'izm‘.'In
this study, questionnaires were sent to 577 factorics as an cffort to collect the information about
cmission volume in Samut Prakarn District and about 36 percent of the questionnaircs were re-
turned. It was also found later that there were 422 remaining factories to which the questionnaires
were not sent although they have combustion facilities. To fill this deficiency, the unit fuel con-
sumption per employee was calculated from retrieved data and then used for extrapolation to
approximate the fuel consumption of these factories and the emission volume of SO, and NO,.
Even in the retrieved ‘sheets there were quite a few missing data with respect to thé cmission
volumes of SO, and NO, and thus, the method.applied is one in use in Japan for estimation of
exhaust gas volume and NO, emission volume that uses the exhaust gas factor and the NO, emis-
sion factor. Therefore, the reporter would like to draw special attention to the fact that this inves-
tigation result on the air pollutant cmission volume in the Samut Prakarn district is not bdsed on
the actual measurements but on said cstimation efforts.

In Japan, the responsible party for the emission of soot and smoke is obiigéd to measurc the
exhaust gas volume or emission concentration. Furthermore, from 1978 on, questionnairés have
been sent by the Environmenta Agency and the Ministry of International Trade a.n(-l Industry to all
factorics, as donc in the Samut Prakarn prefécture this time, every threé years for soot and dust
and every year for SO, and NO, to measure the quantity of air pollutants and the effort was found
to be useful for succeeding corresctive actions. '

It is our belief, therefore, that surverilance of emission sources is important to: Smoothly ex-
ecute management of the environment; estimate air pollutant emission volume inctcases with prog-
ress of cconomic geowth; estimate air pollutants volume when emission control is to be established

in the future; and estimate air pollutant volume in arcas other than the Samut Prakarn district. The
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actual measurement of concentrations for surveillance for emission sources should not be per-
formed by administrative organ such as ONEB but as described later, related legal {ramework
should be arranged so that the responsibility for measurement is placed on factorics, the actual
measurement is performed by private partiés (eﬁtrustcd measuring companies with), and ONEB
collects and manages measuring data,

As prospect of short-term strategy, first, ONEB should acquire the technical method (described
in details in Part VIII, Chapter 3) to measure the concentration and volume of air pollutant ex-
hausted from factories and next, raise privatc measuring companies to transfer its technical know-
how. In addition, it is absolutely necessary to grasp the air pollutant emission volume of other areas
than Samut Prakarn district in studies by questionnaries li_kc performed this time, The qucstion-
naire form and check method for the questionnaires have been already shown as rcference. Be-
cause :questioﬁnaires are means to grasp air pollutant emission volume accurately, it 15 necessary to

collect as many data as possible about the items mentioned below.

[Factory namé]

[Address]

[Division/section and name of the person responsible for data]

[Te[ephone number]

[Content of operation]

A. Qutline of factory

@ Location of factory (fnarked on attached map)

(@ Factory iflustration’ (indicating stack positions and Nos., height, and length and width of
buildi‘ngs higher than 5 m) (map scale larger than 1/5000)

Area (m?)

Operation start time (expected)

CORORO

Major product items and yearly production amount
a. Present
b. Future

Capacity and operating years of major production equipment

@

a. Present
b. Future
(@ Typc anﬂ yearly consumption of fuel
| a. Present
b. Future
B. Related to soot and smoke
(1) Capacity of facility generating soot and smoke (rated, maximum)
@ Consumption. of raw fuel by facility (currently)
(@) Details of each facility
‘a. ’I‘ype, capaci'ty and scale of facility (for boilers, heat conducting area, etc.)
b. Type, consumption, heat amount and sulfur contents of raw fuel
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Daily generations of SO, and NO, (ra‘t'cd maximum/usual volume)

.
d. Soot and smoke treatment fac111ty (type, namg, ircatmcnt cap'luty)
e. Stack :~.pcuhcdt10n (No., helght shape, bore, ctc.) ' _

" f. Emission vo]ume of soot and smoke per hour (rated, maximum and usual volumes of

emission gas, SO, and NO,)
g. Emission gas temperature
. BEmisssion gas exhdust speed
i ally operation condition (operation staltf’shutdown tlme';)

i- Yearly operating hours

1.2 Monitoring System of Environmental Air Concentration

What is important for fulfilling the environment air quzﬂity management is to grasp atmospheric
pollutant concentration levels as well as to obtain emission volume of plolllitan‘t:_at' target areas
accurately. Although we think that the investigation in Samut Prz_lkarn district this time has satisfied
this requirement, it is neccssary to continuc monitoring air qualily in future, in order to grasp the
change of air pollutants concentration with a passage of time. In addition, to proceed with the
environment air quality management of Thailand, it is necessary to grasp the air pollutants concen-
tration’ of other places than Samut Prakarn district. Upon determining the location of measuring
stations, the following matters must be considered as mentioned in details in Part VIII, Chaptcr 3.

(1) The site where the pollutant concentration is highcst. _

(2 The most densely populated area, especially such one where the pollutant concentration is

also high.

(3 The area which borders the neighbouring county and makes it possible to quantify the

pollutants coming into the arca from the neighbouring province.

@) The site where the significant impact of future development is expected.

(& The site where the etfectiveness of air pollution control measures can be evaluated with less

difficulty. - '

(6) The site where the abtained data represént the general status of air pollution in the area.

Because data collected by measuring stations are used for administrative measures, they are
required to be highly accurate. Thus it is important to'control and maintain measuring instruments
completely. For this purpose, it is necessary to establish the maintenance/control system as men-
tioned below to secure the standardization of measurement. The items and contents of the mainte-

nance and control are shown in Table 1.1.

(1) Technical Staff _

The maintenance of measuring instruments requires the aésignment of appropriate personnel in
compliance with the contents of maintenance work. .In the present survey in the Samut Prakarn
district, the highly qualified technical staff of ONEB carried out the daily inspection of measuring

instruments, calibration, and parts replacement in a collective manner. In the future, however, it
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will be neeessary to assign appropriate personnel depending upon the contents of maintenance
work and thus to perform the maintcnance of measuring instruments. This will require that man-
agement ensure and foster capable personnel for monitoring of the environment. The standard
number of the personncls for maintenance and control of measuring stattons is a person per 20

stations.

(2) Entrusted Maintenance and Supervision

As long as ONLB can ensurc a sufficient number of technical experts, the permancat monitbr—
ing operations for air poltution arc preferably under their independent management. 1f it is difficult
to ensure and foster such technical specialists, there is a way of entfusting the operations to private
organizations. In this case, it will become necessary to provide the private contractors with educa-
tion and training related to the maintenance of measuring instruments and thus upgrade their
technical cap_abi'lities. |
The entrusted maintenance is an unavoidable measure to cope with the shortage of personnel, but
it may sometimes involve a risk of causing a decline in the accuracy of measured values. Taking this
into account, therefore, it is necessary to pay attention to the following thrce points: (1) not to
entrust the operations which have a decisive impact on the precision of measurement; (2) to deter-
mine the techhi_éal level of each contractor and not to entrust the work in excess of the contractor’s
capacity of fulfilling the order; and (3) to create a system for staff’s supervision and checking of the

entrusted jobs in order 1o minimize the risk that could be caused by the entrusted maintenance.

Table -1 Items and Contents of Maintenance

Classification of _ cecuti ‘ney Frequency of . i
maintenance Purpose Executing agency x:'x!zculign Contents .
Ordinary To altow automatic ONEB and private | Once/week or more| 1. to confirm the operating status of cach
inspection (patral | measuring contractors as is often measuring instrument
maitenance) instruments to run subsidiary agencies 2. to replace and replenish supplies
normally and . 3. to perform simple calibration and
continuously - - checking
(acquisition of data} 4. 1o clean and replace simple components
Periodic To maintain the ONEB and Oncelyear or more | L. to test passage regions
inspection performance of - -manufacturers of often 2. to test detection regions
instruments and carry| measuring 3. to test control and transmission systems
ol preventive instruments 4. to test amplification and recording regions
maintenance against
froubles {to.assurc
the precision within
) the standard range)
Emergency To performt prompt | ONEB and private | Upon outbreak of | 1. to discover troubles and make minor
inspection and cmergency contractors as ils an abnorgality repairs :
inspection upon subsidiary agencics 2. o clarify the causes completety and
“authreak of an - : cosure repairs (by the manufacturer)
abnormality or
accident (returii to it
normal state} )
nitial To preserve ' ONEB When i . Lo test the performance of instruments
examination continuity in ) are purchased {including the check of standard gas
mainrtenance or data {including meters and equivalent solutions)
appraisal and to remodeling, 2. to test the stability of instruments
prevent troubles (to : . replacement, and (including ftow changes, zero and span
determine the renewal), for onc drifts) }
propertics of ' o[ month 3. to assess measured data (such as matching
instruments} with old measuring instruments) -
Dynamic To determine the ONEB and from time to time 1. tocheck by using a standard gas
verification substance of a verifying agencies : 2. to prepare analytical lines
precision range
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2. Prospect of Lmlg-term Strategy (Objective for 1999)
2.1 Achievement of Environmental Standard

According to our estimation, atmospheric NO, coneentration will exceed the énvi_ronmen'ta]
standards of Thailand at nmny points in 1999. To solve this problem, it is necessary to set the NO,
emission control corresponding to the 1978 controlled car in Japan. For this purpose, revision of
the concerned laws as mentioned L\tcr will be required. As a methad to achmvc the envitonmental
standard, the’ introduction of NO, controlled car is a direct’ method. The methods mentioned be-
low, however, need to be considered as administrative measures in future.

(@ Construction of railroad and ‘subway
Traffic control of individual owned cars depending on use purpose
Traffic control of onc-person riding car '
Smo’othihg of traffic flow by applyiﬁg two-level crossings, xiridening road width and arrang-

ing roads.

Preventmg emission gas hom being wmse by appmprmte car (Invmg pleventmg an over-
load

Smoolhmg of traffic flow by improving and rewewmg ‘traffic control system (1mpr0vement
and review of signal distance and signal control systein)

@

®

@
(® An'mgcmcnt of bypass system '
®

@

®

(& Smoothing of traffic flow by sctting onc-way traffic arca

2.2 Necessity for revision of the Thai eavironmental standards

Our study reached to the conclusion that the atmospheric $O, and NO, concentration in the
Samut Prakarn industrial district meet the Thai environmental stnadards at the present time (1988).
It is evident, however, that the Thai environmental standards are lenient in comparison with those
of other nations explained in scction 1.2.5 of Part 1II; for example, current atmospheric SO, con-
centration exceeded Japan and the United States’ environmental standards, and the NO; concen-
tration exceeded Japan’s standards. Since environmental standards are an administrative goal ta
preserve human health and natural environment, we consider Thai government has to make an
effort to carry forward the revision work on its eavironmental standard lcvéi, taking account of
sociat and economic developmént.

To carry forward revision of the Thai environmental standards, the atmospheric concentration
throughout Thailand must be monitored continuously and an adverse influlence on hum_aﬁ body,
animals and plants, and property must be studied by using methods of toxicology, épidemiology,
clinical study and other scientific means as well as administrative and economical feasibility is
examined.

As per the above, revision work for environmental standards requires vital efforts and time.
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We expect, however, Thai government will commence the revision work in near future on the basis
of the said aim since the National Policies and Mcasures on Environmental Development proposed
by NEB in 1981 has alrcady stated that the standing laws related to the environmental quality

prescrvation must be reviewed with social and economic development.

2.3 Exccution of SO, Emission Contyol for Factories

‘Although the environmental standard will probably be maintainable in the Samut Prakarn dis-
trict in futurc (by 1999), there is a tear that the cnvironment may be affected badly by air pollutant,
with the progress of cconomic and social developments after the 6th economic and social develop-
ment project. Currently in Thailand, no SO, emission control is exccuted for factories and, if no
countermeasure is taken, a problem will occur in fairness duc to ‘unbalanced charges of expenses
for installing pollution 'pre'venting equipment among factories related to SO, emission. For the
reason, it will be necessary to restrict SO, emission for factorics in future. As a concrete restric -
tion method is described in Chapter 4 of Part VI, “Remedical Efforts against Emission Source
Improvements and their Effects”, the K-valuc regulation exccuted in Japan is considered to be
up’propﬁate and, as a concrete K-value, the value of 13 is considered to be optimum from the
viewpoint of feasibility. In a conclusion, 49 stacks have to be improved when the K-value (=13)
regutation is applicd. a -

Because the K-value regulation method s to restrict the concentration on the grbund, and to
satisfy a specified’ K-value, either making stack higher or reducing SO, emission volume can be
sclected, we proposed the way of making stack higher for the Samut Prakarn district this time,
considering cconomic efficiency and feasibility. What must be noted here is that although heighten-
ing of stacks seems to widen pollution arca, if emission gas volume is the same, the ground concen-
tration of pollutant exhausted from a high stack is always lower than that of pollutant exhausted
from a low stack under the same diffusion condition and the pollution distance under the lec is the
same. Because the reduction of absolute SO, emission volume has been internationally demanded
from the viewpoint of climinating environmental pollutions in global points such as acid rain pro-
viding damage across countrics, however, administrative measures for reducing SO, emission
volume will be required in future. _

The concrete methods for reducing SO, emission volume are heavy oil desulfurization, conver-
sion of fuel to natural gas, flue-gas desulfurization and cnergy saving. The costs for taking coun-
termeasures against emission sources including making stack higher are estimated as follows: 115
million bahts for making stack higher (for 49 stacks), 880 million bahts for‘i.lcavy oil desulfurization
(3,500-barrel processing amount per day used for 49 stacks), 83 million bahts for conversion of fuel
(for 49lstacks), 540 million bahts for flue-gas desulfurization (for 49 stacks) and 160 million bahts
for encrgy saving (for49 stacks). Although these investments are not inexpensive, the influcnce on
Thailand’s GDP is small. Thérefore, it is necessary (o execute countermeasures against emission

sources from the long-term prospect.
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2.4 Intensification and Expansion of Legal and Administrative Framework Related to Environment

In Thailand the basic 'policy of the environmental preservation is determined by NEB (NﬂtiOﬂal
Environment Boad) based on ICNLQA (Impmvemcm and Conservation of National Enwronment
Omhty Act) and implemented by ONEB (thcc of the National Environment Boad). Inthis
respect, the unification of the environmental administration has been cstablished and the imple-
mentation of the consistent policy has been possible, like'that in other countries. In thie stage of the
executing air pollution control, however, the main administrative organ related to the control for
stationary sources.is the Ministry of Industry which makes FAC (Faétory Act) the basic law while
 the Department of Land Transport and the Department of Police are responsible for the motor
vehicle exhaust gas control. In addition, FAC itself is not the law aiming at the prevention of
industrial pollition but is the control law related to establishment of a factory.

From the observation of the present state of the legal syster_h and the administrative organiza-

tion in the measures for air poilution in Thailand, the following constraints can be pointed out:

(i) The -acts to enforce the air pollution control or the existént codes have not been adjusted.
ICNEQA prescribes. the: cstablishment of NEB, policy planning by NEB, establishment of the
environmental standards by the Prime Minister, recommendation of the establisﬁment of the emis-
sion standards to the government agencies concerned, prior examination of development projects
by ONEB, etc. so that ONEB can detcrmine and implement the framework of the environment
preservation administration. It, however, does not have the provisions as to enforcement of con-
trol: (1) how, (2) by whom, and (3) based on which standards an industrial emission source should be
conirolled. : : o

In-FAC it is prescribed that the examination of the application for approval of establishment
and the operation of a factory. should be made based on the smoke blackness degree and ONEB
environmental standards (guideline) as one factor of the examination condition, but its effective~
ness seems slight because the air pollution control is not the main part of this Act.-

The Land Transport Act has the constraint that the regulation on car exhaust gas restriction is

not specifiecd in the relation with ICNEQA.

(2) Because the execution acts for the air pollution control have not been adjusted, the following
points are not clear:
1) Control objective substances as the scope of control _
The following are shown in the environmental standards as a guideline accofding to ONEB
notification but this does not have the legal ground:
CO, NO,, SO,, TSP, Photochemical oxidant, Pb
2) Emission facilities as the scape of control .
To make the objects of the adwinistrative control clear, it is necessary to define cmmxon
facilities based on the kind, emission volume and concentration.
3) Control objective persons—control objective emission sources

The emission sources which emit the substances of 1) from their facilities in 2) are not
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defincd, Conscquently, the persons to be controlled became many and unspecific, and the
daia collection on mnissioh sources has not been achicved, thus the effective administration
has not been implcmehtcd. It is necessary (o make clear the scope of the control objective
peisons also in the meaning to expect the emission sources 1o take an autonomous attitude
toward the cavironmental qualily preservation,

4) Control measures
it is an absolutely neccssary condition as measures for controtling an industrial emission
source to sct up the obligéltion to the establishment of emission disposal facilities and the
emission standards (concentration or volunic) for every control objective substance and
emission facilities. In addition, it is also neeessary to designate a control objective area if
consideration is made {rom thc.viewpoint of more effective administration.

5) Data collection system for emission sources
For inipléniénting the air environmental control, it is necessary for the administration side
to collect the detailed data of each emission source. They are, if shown concretely, as fol-
lows:
@ Name and .1ddress ot factm y
(@ Kind and structure of emission de]]]ty (details of capacity such as bummg capacity and

hcatmé drca)
(3} Way of use of emission facilitics (details of operating condition, kind and volume of fuel
used, etc.}

@) Smokc treatment method, etc.
Thesc are rcqlurcd to be sufficiently uscful tor the judgement of the planning and execution

of policics on the administrative side.

(3) The contro! of the cavironmental quality can be performed in the linkage in which the adminis-
trative purposé (environmental standards as an objective or index) is st up, in which measures
such as cmission control are used to attain the purposc and in which these control measures are
constantly checked if they are effectively carried out. In other words, the permanent monitoring of
the environmental quality enables the mutual check between the administrative purpose and the
administrative measures. However, therc arc no prescriptions in ICNEQA for the obligation to

permaniently monitor the environmental quality on the administrative side.

(4) ICNEQA prescribes that the prime minister has the power to establish the environmental quali-
ty Steilldalfds and thé:ﬁcésur’ing methods in Section 17 and says in Section 25 that “whoever violates
it shail be liable to ir'npri‘;onmcnt for a term of not exé’éeding one month or to a fine of not morc
' than 1,000 baht or both™. In othe: words, the environmental quality standards in this provision arc
judgcd not to be the u)nwpt of the objective or index for cs urylng out the administrative measures
but to be the concept of the control standards. It is considered that application of a penalty is
' pracﬁéziliy difficult because it is usually difficult to specify the violator for the environmental stand-

ards and that Section 17 (2) lacks appropriateness from the viewpoint of a legal theory because the
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setting up of the control standards arc prescribed in Section 5 (6)..Basically, it is & problem that the
prescription of the annomnuatal quahty standards which are to be the core of the environmental

quality control has not been dd}ublcd.

(5) As discussed in the Part VI, the contribution rate of motor vehicle exhaust gas redched 80% to
90% of NO, concentration at the point where the environmental standard of NO, is exceeded in
Samut Prakarn industriat district. Thus, to reduce the concentiation of NO,, the restriction’ of
motor vehicle exhaust gas is unpm tant, however, the current motor vehlclc exhaust gas restriction
in Thailand has the followmg:, constraint to be lmploved _
@) The substances ob}cctwc for restriction are only black smoke and CO but NQ, is not
regarded as the objective. ' ' _
(@ The vehicle types under the control by Land Transport Department are limited to buses

and trucks, but the ordinary passcnger vehicles are excluded.

(6) The repletion of the staff on the administrative side to impicment the environmental control is
not enough. ONEB is a system with a sufficient organization and staff to perfo'rm' the promotion of
the environmental administration in Thailand. Moreover, in the DIW (Depzlrtmcnt of Industrial
Work) of the Ministry of Industr y, the Industrial Env:ronmenhl Division and the Air Pollution
Control Section are also established. ' '

However, it cannot be cxpected for these staff of the central government agencies to execute
the environmental control adniinistration including the collection of the emission source data and
the smooth promotion of the control micasures covering 72 Changwats in the whole country of
Thailand. Fugther, even in Samut Prakarn Province which is the grczitf_:st industrial province in
Thailand, since there is no specialized environment division or department although the Provincial
Industrial ()[ficc cxists it is impossible to execute the environmental administration in close con-
tact with a region. In addition, the technical staff carrying out the permanent momtormg of the

environmental quality is very deficient.

It is necessary to improve some points in order to carry out the environmental quality cont.rol'
ctficiently and smoothly in Thailand. These points have already been pointed out in the. National
Policics and Measures on Environmental Dev.elopment proposcd by the NEB in 1981. T he Nation-
al Policies and Measures on Envuonmentdl Development stated the followmg in the “Guidelines
for Legal Procedures”:

(D The standing laws related to thg environmental quality preservation must be reviewed with

~ the social and economic tlwelopmcnt

(@ The range of responsibility of the conccrned mimstncs must bc adjusted to carly out

smooth admmlstrdtlon
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(3 A new law will be enacted to promote the environmental control of air, waler, cte., il
NCCCSSary. _ _

Further, the policics stated that the following matters are required to carry out the environmen-

tal air quality control:

(1) The standing laws must be improved to carry out efficient administration.

@) The power of the competent authoritics must be strengthened.

(@ The environmental standards and cmission standards must be cstablished.

@ An cifective pollution control system for the emission source must be suggested.

Based on those points indicated, we suggest some desirable improvements and cxpansion of the
laws and administrative organization to prom.nte the air pollution control plan effectively in Samut
Prakan Province. Its basic concepts arc as follows;

(@ The laws must be improved andbxpanded so that the ONEB can carry out policies related
to the environmental air quality control planned and determined by the NEB and ONEB
smoothly as a core of environment administration in Thailand, '

(2 The administrative subject must be claritied in each stage of control and administration in
the icgal system, and the administration organization system must be improved and ex-
panded based on the stipufation of the laws in order to realize the environmental air quality
conirol administration cifectively, and the responsibility of entrepreneurs must be stipulated
so that the regulators and the regulated can participate in environmental control systemati-
cally. _ o

(3 In the knowledge that the vital point of the environmental air quality control administration
is to set an administrative goal and to carry out mutual check of the validity of the geal and
administrative measures and the progress, the establishment of the “mutual check™ system
must be stipulated in the legal system and the implementation system must be improved and
expanded.

The concrete suggestions based on the above-mentioned three points are as follows;

(1) Revision of ICNEQA

The following revisions must be made to strengthen the power of the ONEB’s environmental

air quality control administration.

(i3 Concerning the establishment of the emission standards stipulated in the Provision 5 (6),
the cxisting “sugg.c'stions to the government agencies having the legal force”™ must be
changed to “the ONEB makes a determination based on the NEBY decision,” and it must

“be stipulated that the emission standards can be established only from the viewpoint of
~ environmental administration. _

(2) The Provisions 17 (2) and 25 must be revised so that the environmental standards as the
target reference value to carry out the environmental air quality control administration can
be established and the cstablishment of the environmental standards can be the key to
various environmental controi plans.

Since the emission standards based on Provision 5 (6) arc positioned as a means of regula-
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tion, the stipulation of ‘the environmental standards must come béfore the emission stan-
dards as far as the order of the provisions i concerncd. As described ht‘ér‘ it is considcrcd
that the emission standards must be stipulated in the air pollution controi law if it will be
enacted.

(3 The Provision 5 (1)—(4) and the Provision 12 must be rcwscd and complctcd so that thc
ONEB can make and C'my out the envnonmental quality control plan. That is, the cnviron-
mental quality control plan must be madc finally by ught of ONEB if an app:oval is
obtained from the NEB. :

@ The responsibility (power and duty) of the cnvironmental administration in the local gov-
ernment (provincial or municipﬁl) must be clarified, and the obligations of the local gov'e'rn-
ment must be newly provided as a legal support, which are a prior notification system of
smoke and soof emitting facilit.ies,' a plan ‘modification order and improvement order on
structure of such facilities.

@ To promote smooth and efficient environmental administration 1mplemented by the nation-

*al and local governments, the law must be amended to clarify the cntrcprcnmu S duty and
responsibility as a pollutor; (i) to cooperate with the gover nments activities, (u) to make
efforts for pollution prevention, and (m) to share the expenses of pollution prevcntlon
work. '

(2) Preparation and improvement of the air pollution regulation law
‘Adverse impact on the environmental quality is the same with air pollution, water pollution
noise pollution, etc. as with the destruction of nature caused by the constriiction of a dam, but the
form of occurrence of these pollutlons has its own characteristics and differs. Therefore, it 1s diffi-
cult to make a law for different types of pollutibn indiscriminately so that each law for air pollu-
tion, water pollution, etc. is necessary. 1f the ICNEQA is positioned as a basic law providing the
general framework of environmental administration in Thailand, it is necessary to enact a law to
regulate air pollution, or the existing laws must be improved ilicludiixg a drastic revision of the
FAC, ctc. to promote the air poliution control plan in the Samut Prakan industrial area. Since it is
‘unreasonable to incorporate the provisions related to the enforcement of the air pollution regula-
tions into FAC in view of the .lcga! purpose of FAC, it is desirable that an air pollution control law
should be enacted. Whether it is an air pollution control law or the improvement of the existing
l.aw, it is necessary to improve the following items legally in order to prevent the air pollution.
effectively. '
1) The following matters must be stipulated to clarify the scope of the substances and facilities
to be regulated. ' -
(1) Substances to be regulated: Definition of dust, coarse partlculdtes automobile and fer-
ryboat exhaust gas (mobile emission source of service along the’ Chac Phraya)
@ Fac;lmcs to be regulated: Scope of facilities to be regulated based on emlss:on volume,
type of pollutant and concentration, and scope of mobile emission sources. To put it in

the concrete:
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Conbusion facilitics excceding 10 ¢/h of fucl con-

. (i) For stationary cmission sources
sumption in heavy oil conversion, 160 Nm*/h of cmission gas volume and 0.1 Nm®*/h

-of SO; emission volume..
. (ii) For mobile emission sources-——Motor vehicles including tricycle cars but cxcluding

two-whecled vehicles.

2) Clarify the regulation methods.

‘(@) Setting the emission standards: Separate the cmission standards of a stationary cmission
source from thosc of a mobile emission source and cstablish them by substance to be
regulated. _

Adoption of a prior notification system of the facilities to be regulated
Assignment of a duty to install smoke and soot removal facilitics, ctc. on the emission
source

Order to improve smoke and soot removal facilitics, ctc.

@& ®

Expansion of examination on the emission standards in term of motor vehicle type

approval and motor vehicle inspection

We suggest that K value control must be adopted to reduce SO, ambient concentration as
stationary emission control, and that reasonable K value to be applicd is K=13. As for motor
vehicle, we also suggest that nitrogen oxides and hydrocarbon must be added to the list of the
regutated substances, and consider that appropriate regulated-value of thosc arc the 1978 value

explained in Section 3.8 of Part VUL

3) Clarify matters te be carricd out by the emission source.
(1) Duty to measurc the emission volume and concentration and te keep the records

@ Duty to submit data, ctc. at the request of the government office

4) Clarify the matters to be carried out by the government offices
(1) Duty to monitor the air and environmental quality
(@) Duty to announce to the public the environmental air quality

(3 Collect and manage the data of the cmission source

5) Clarify the scope of responsibility of the ONEB and other government agencics and the
relationship between them. Also, clarify the scope of respousibility of the central agencies

"such as the ONEB and the local sclf-governing bodies and relationship between them.

(3) Improvement and exp'ansion of the administrative organization

It is expected that the administrative organization to carry out the air and environmental quali-
ty control is improved and expanded of its own accord through the improvement and expansion of
the ICNEQA and air poliution regulation laws. It is necessary lo train public servants to be experts

in environmental administration and technical staff and increase the staff in each stage of the
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a_dministr_afion to give satisfactory manﬂgcﬁmeﬁt re_su'lts.;_ A_mong others, it is of urgent necessity to
cstablish cnvironm'cnt_al departments and sections in the local self-governing liqdics. For this reason
the traiﬁing of experts in administration and technical staff must be conducted urgently. The fol-
lowings are.the plans for improvement of the administrative urganization and for trainnings of
technical staffs: _ '
1) Improvement of the administrative organization _
ONEB: has an administrative olfice.and four (4) divisions which consist of five (5) to

seven (7) sections respectively. The administrative function of cach division is as follows:

~ Information and Environmental Quality Promotion Division

m Pu.blic relations related to the whole ONEB

(2 Implementation of education, enlightenment and training on cnvironment

(@ Cooperation with forcign governments and institutes, and various international orga-
nizations '

Environmental Policy and Planning Division .

@ Determination of long and short term environment improvement plans and determina-
tion of various policy drafts and of their implementation methods .

(@ Surveillance of activitics of government agencies, government enterprises and private
sector, related to environmental quality .

Environmental Impact Evaluation Division

(1) Examination and evaluation of Environmental Impact Assessment (EIA) on develop-
ment projects o

(2) Investigation and study for determining plans for overall environmental preservation of
specially designated areas (Chao Phraya river basin, etc.)

Environmental Quality Standard Division

(1) Monitoring of environmental quality and collection of data

(» Study of environmental standards and other environmental-quality-related standards,
and representation of opinion on them ' | '

(@ Investigation and examination on pollution problems

After improving ICNEQA and establishing Air Pollution Controt Law, we suggest lthat ONEB
has to strengthen, expand and re-construct the divisions to manage air polliltion control in con-
formity those laws. _ , B ‘

We consider that Environmental Quality Standard Division has to have sections related to air
quality control as shown in Fig. 2-1. Wé also hope that ONEB will ta;y to transfer its administrative
power to local-self governments with advances of improvement of their environment administrative

structures.
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“4 Air Quality Conservation Scclionl

Environmental Quality I{ Air Pollution Control Scction 4]
Standard Division

| Air Quality Observation Scction

-1 Automotive Pollution Control Scction

- Fig. 2-1 The Desirable Structure of Envirénmental Quality Standard Division, ONER

‘The administrative function of each section is as follows. The figrues indicated in parentheses

are desirable numbers of staffs to be arranged.

Air Quality Conservation: Establishment of conprehensive plans for air pollution control and man-

Section (20) agement of relationship with local-self-government on air pollution
Air Pollution Control: Drawing up air pollution control plan, examination of documents sub-
Section {30) miited from factories based on related regulation, instruction and ordi-

“hance against cmission sources.

Air Quality Observation: Executive of permanent observation on air quality, annéuncement of

Section (30) air quality to the public, managcment and collection of data/record re-
o lated to emission sources.

Automotive Pollution: = Drawing up plans for automotive pollution (air and noise) and manage-

Control Section (20) ‘ment on co-ordination with related government agencies.

2) Improvement and E.xp‘ansion of the Administrative Organization
A broad scope of knowledge as specified below is required to execute administration for
ambient air pollution control. -
(1) Thorough knowledge of the present legal structure and administrative organs related to
the control of air pollution
Present situation of air pollution
Generating mechanism of air pottution
Adverse effects of air pollution
“Control of combustion
Techniques for préventioh of air pollution
Dispersion of pollutants in the air '

Techniques for environmental assessmcent

PROEO®E6

Measuring techniques of air pollutants (environment and sources)
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Although environmental administrative specialists may not have to be knowledgeable about
“the details of the above items () to (3), .they will need to know them in general: For that
put pose first of alf, it will be necessary to prepare a textbook cntltlcd for example, “The
Fundalmntdl Knowledgc of Environmental Prescrvation Countermeasurcs,” with which
comprehensive cducation and tmmmg for e‘{ccut:on of d(lmmlstntton for ambient air pollu-
tion control will be provided not onlv to the administrative officials of central government,
but also to those of the bureaus and departments fully in charge of environmental adminis-
tration, which may be established on a local government basis in the future.

In addition, while tcchnical staff are required to have high expertise concerning the above
(® to (9}, not all of them need to have the whole knowledge. Namely, it is nccessary to
foster technical staff specializing in the individual items. In Thailand, presently, courses
related to the above (3) to (3) have been started at Chululongkérn University and various
other universities. In order to incrcase the number of technical staff, however, it will be
necessary to begin more courses as well as complete them. Especially for learni.ng about the
techniques for-combustion control and prevention of air pollution, it will be a good idea to
invite visiting professors from developed industrial countries or send students to such coun-

tries,

NG Know]edgc of Poljution Prevention

The postures taken by enterprises in tackling pollutlon prevention are glcatly tor:,ed by such
external impacts as legal restrictions and social responsibility, whercas the efiect of these impacts is
limited. Since the enterprises are in a position to be able to know best about the occurrence of
industrial pollution, it is essential for them to establish their positiVe postures of dealing with the
prevention of pollution by their own voluntary will. From this point of view, in order to make
environmental preservation effective, the enterprises must become to think of the pollution preven-
tion as an essential clement of corporate management in terms of manhgement philosophy. Fur-
thermore, the enterprises must improve their constitution so as to be able to work out scientific and
rational countermeasures for pollution prevention and complete the corporate organization so as to
be able to implement cffcctwcly the above countermeasures. | _

In linc with the above described cnterprises’ efforts to prevent pollution, it is a matter of course
that central and local governments need to educate and spread the knowledge of pollution preven-
tion and take measures to provide subsidies required for execution of pollution control counterine-
asures. In order to specitically establish a setup to educate and spread the knowledge of pollution
prevention, it will be first necessary that central and local governments give seminars on the knowl-
edge of pollution prevention to entetprises’ responsible pérsonnel or the like and, moreover, that if
employces in charge of poliution control are assigned in the enterprises in.the future, the said
governments should take a measure to hold techmical seminars on more professional pollution
prevention for the above employees. In addition, an environment centef has presently been estab-

lished in Thailand, and it will be beneficial to train private sector engineers who are in charge of

IX - 16



pollution prevention at this center. For the future, in addition, it is expected that the pollution
control organization system in the specificd factorics will be introduced into Thailand as explained

in the paragraph 2.1.3 of the Part VIII.

2.5 Execution of Countermeasures for Energy Saving

Because energy saving not only saves and makes the elfective use of energy but also provides
cffects on the environmental aspects {(reduction of SO, and NO, cmission volume), it is necessary
to stand on a long-term perspective upon the exceeution of this countermeasure. The energy saving

plan in a concrete form is shown in Table 2-1.

IX - 17
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SCOPE OF WORK

_ FOR
THE STUBY ON THE AIR QUALITY MANAGEMENT PLANNING
FOR
SAMUT PRAKAN INDUSTRIAL DISTRICT
IN THE KINGDOM OF THAXLAND
_ AGREED UPON BETWEEN
OFFICE- OF THE NATIONAL ENVIRONMENT BOARD,
MINISTRY OF SCIENCE, TECHNOLOGY AND ENERGY
AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

Banglok, March 18, 1987

3 ot e B w B -

(Mr.Pravit Ruyabhorn) (Dr.Kénji Tomita)

Secretary — General Leader of the Preliminary

Office of the National Environment Board Study Team
Ministry of Science, Technology and Energy The Japan International

Cooperation Agency-



I. INTRObUCTION

In response to the request of the Government'of.thé Kingdow of
~Thailand, the Government of Jaban'decided to impleﬁént the study on
the .air quality management planning for Samut Prakan Industrial
District. in the Kingdom of Thailand {hereinafter referred to as "the
Study"), within the general framework of technical cooperation between
Japan and Thailand, which is set forth in the Agreement of Technical
Cooperation between the Government of Japan and the' - Government of

Thailand signed on 5 November, 1981.

Accordingly, the Japan International  Cooperation  Agency
. (hefeinafter referred to as "J I C ‘A“), the official agency
' responsible for the implementation of the technical cooperation
programmes of the Government.of Japan, will undertake thé Sfudy, in
accordance with the relevant laws and regulations in force in Japsn
and in close cooperation with the authorities concerned of the

Kingdom of Thailand.

Office of the Natiopnal Enviromment Beard (hereinafter referred to
as " O NEB"), Ministry of Science, Techneclogy and Energy shall act
as counterpart agency to the Japanese study team (hereinafter referred
to as "the Teanm) and also as coordinating body in relation with other

relevant organizations for the smooth implementation of the Study.

The present document sets forth the Scope of Work with regard to

the Study.



e

II. OBJECTiVES OF THE STUDY

The : objecfives of the Study are to provide the Goverpnment of the
Kingdom of Thailaﬁd with the necessary data and recommendations to
establish an air quality managemepnt plan on the emissions mainly {rom
industrial sources in Samut Prakan Industrial District. <{(hereinafter

referred to as" the District")

III. SCOPE OF THE STUDY -
In order to achieve the above objectives, the Study shall cover
the following items
1. To study fﬁe backgrouna aﬁd relevant coﬁditions

(I)IPresent systen of the air gquality control.

(2) Governmental policy for industrialization.

(B)IReléfioﬁ with the national develépment plan.

(4) Available data and statistics.

(5) Relevant laws and regulations.

2. To survey for the present situation of air pollution in the

District

(1) Monitoring survey for the District.
a. Monitoring of meteorological conditions.
b. Monitoring of ambient conditions on SOx,NOx and SPM.
{(2) Survey for emission sources related to 50x,NOx and SPM in the

District.

el
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4.

5

I¥.

1.

. To analyze the data and conditiens

(1) Evaluation of the present conditions of air pollution in the

District.

{2) Assesswent of the future conditiens of air pollution in the
District.
{3) To analyze the main sources and their contribution ratio.

To recommend the wmanagement plan for improvement of the air

quality in the District
(1) Method for reduction of the emissions from industrial sources.
(2) Planning for the monitoring systen.

{3) Economical evaluation for the industrial activities caused by

the reduction of the emissions.

{4} Necessary data and information for the short term and long term

air quality control and management strategies.
. Conclusions and recommendations

STEPS AND SCHEDULE OF THE STUDY
Steps

Step 1 : Prepafatory office work in Japan

o

Step 2 : Field work in Thailand
Step 3 : Home office work in Japan
Step 4 @ Presentation of and discussion on the Draft Final

Report

Loia (¥
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P

Schedule

‘As gshown in Annex.

V. REPORTS

JICA will prepare and submit the fellowing reports to the

‘Government of Thailand :

=]

Progress. Rebérts writteﬁ in English at the each end of the
_Step 2‘7 o | ! 10 copies
Dr5f£ Final ngprt and its_summary written in English within
.twglve (12)_moﬁths after commencement  of the Step 3 : 15 copies
Final Réport and its summaby writtep in English within two

{2) months after the receipt of comments on the Draft Final

Report by Thailand ~—~ = : ‘ ¢ 30 copies

VI. UNDEHTAKING OF THE GOVERMMENT OF THE KINGDOM OF THAILAND

1.

In accordance with the Agreement on Technical Cooperation between
the Government of Japan and the Government of the Kingdom of
Thailand dated November 5, 1981, the Government of the Kingdom of

Thailand shall accord benefits to the Team as follows ;

(1) to permit the members of the Team . to enter, leave and
sojourn in Thailand for the duration of their assignment
therein and exempt them from alien registration require-

ments and consular fees.

{2} to exenmpt the members of the Team from taxes, duties and any
other charges on equipment, machinery and other materials

brought inte and out of Thailapnd for the conduct of the

bt (B)



(3)

(4)

Study.

to exempt the members of the Team from income taxes and
chargés of any kiﬁd imposed on Of in connection with any
emolument or allewance paid to theAmembers of the Team for
their services in connection with the implementation.of the

Study.

to bear claims, if any arises against .the members - of the

" Team resulting from, occuring in the course of, or

otherwise connected with the discharge of their duties in
the implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the

part of the members of the Team.

2. To facilitate smooth conduct of the Study, ONEB shall tale

necessary measures in cooperation with other relevant

organjizations ;

()

(3)

(4)

to secure permission for entry into private properties

or restricted areas for the conduct of the Study.

to secure permiséion for the Team to take all data and
documents {including photographs and maps) felafed to

the Study out ef Thailand to Japan.

to provide the medical services as needed. (Its expenses.

will be chargeable on.membars of the Team.)

to ensure the saféty of the members of the Team when and

as it is required ip the course of the Study.

l.x (%
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{(5) t

o malie the best efforts to ensure the securities of

machinery, . equipment and materials brought into Thailand

for the conduct of the Study.

3. ONEB

follow

{1}

(5)
(6)

(7)

(8)
(9)

"shall, at its own expense, provide the Team with the

ing:

available data and information related to the Study.
counterpart personnel.

suitable office space with necessary equipment.

suitable sites and spaces for monitoring stations,
laboratory facilities and storage.

loeal transportation facilities.

utilities such as electric power supply for the monitering
stations and points.

workers for setting up the monitoring stations and
points.

daily operatién of the monitoring stations and points.

credentials or identification cards.

VII. UNDERTAKING OF JICA

For the implementaion of the Study, JICA shall take following

measures,

1. to dispatch, at its own expense, study teams to Thailand

2. to purs

in the

ue technology transfer to the Thai counterpart personnel

course of the Study

bl



VII1. OTHERS.
"JICA wnd ONEB will consult with each other in respect of any

matter that may arise from or in connection with the Study.
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MINUTES OF MEETING
FOR
THE STUDY ON THE AIR QIUALIT‘.{ MANAGEMENT PLANNING
FOR
SAMUT PRAKAN INDUSTRIAL DISTRICT

IN TOE KINGDOM OF THAILAND

Banghok, March 19, 1987

(Mr.Pravit Ruyabhorn) {Dr.Kenji Tomita)

Secrelary - General Leader of the Preliminarsy

Office of The National Environmeni Board Study Team

Minislry of Science, Technelogy and Enerpgy The Japan Inlernalionsd

Cooperation Agency



The Japanese Preliminacy Study Team on the Air Quu.ljt.y Munusgemoent
Planning for Samut Prakan Industrial District in the Kingdom of
Th;.ti]und- (hereinafier referred Lo as "the P/S Team") hos  wvisiled
'I‘hailan'a from March 9 ig 21 , 1987 and exchanged views and dim;uséions
with the waulhoritics conccrrm.d of the Government of Lhe Kingdom of
Thailand.

As the rosull of a aories of discussions, lhe Leuder of the T/S
Team and the Sccrelary—Gereral of‘Office of the National Environment
Bourd {ONER) beth  have npreed on Lhe Scope of Work for the Sluedy
{hereinaller referred lo as "lhe S/W") on March 19,1987,

The followings arce the matlers posed in the course of Lhe meeting
with tﬁc “P/S Toeam {-",l.d‘ ONED regarding Lthe S/W.

1. Imformatlion on Emigssion Sources
-+ 1.1+ The P/IS.Team requested for the preliminary information on the
emission sources in the Districl.

ONEB agreed thai the above information including Nauxe:.of Fucteory,

Type of Industry, HName of Owner/Manager, Location, Indicalion on the

‘Map, Consumption  of Raw Malerials, Capscity of Production, Cepitsl

‘Investmeni, Number ‘of Workers, etlc., should be made available by the

end of April 1967.

1.2 The P/8 Tennt and ONED agreed thal in ihe course of Lhe Sludy,

- survey Lo the emission sources will be implemented by ONEB under ihe

guidance of Lhe  Teaw and the formnat of the queslionnuire to  Lhe

emigygion gources will be prepared by the Team.

2. Montloring Slalions and TPoints
Bagsed on Lhe joint field survey by the P/S Team and ONEB, Lhs
following wonitoring ctations and poinls were proposed.  The P/S Team

confirmed thal Lhe necessary measures for the preparation of Lhese

Lot



monitoriﬁg sites should be taken by ONEB as soon as possible.
1) Bang Na _ |
The site at the'Bang Na Meheorﬁlogical dffice. Department of
Meteorology, Ministry of Commuhications.
2) Bang Plee District
The Site at the Bang Plee District Office.
3)_Huang bistrict
The site at the Samut Prakan Provincial Goveroment Office.
4) Muang District
The site at the South Bangkok Power Station.
5) Phra Pradaeng District

The site at the police station of Phra Pradaeng District.

In the ceses that one or more of these propoéed sites-are' not
available, ONEB will find alternative sites and inform JICA as soon as
pessible.

3. Instruments and Materials
The P/S Team and ONEB agreed that tﬁe following ingtruments “and
materials are necessary for the Study,. and ONEB requested these
instruments and materials to be dorated tq ONEB after the completioh

of the Study without the request by Form A-4.

1) Continuous measurement instruments for SO : 5 sets
2) Continuous measurement instruments for NOx : 5 sets
3) Continuous measurement instruments for SPM : B sets
4) Low-volum= air samplers : 10 sets
5} Andersen air samplers ' : 5 sets
6) Pyranometer i 1 set

7) Net radiometer . : 1 set

Xﬂa
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8) Ancmometlers 1 3 sels

9) Telemetric printer with five {5) dataloggers : 1 sel

10) Others

4. Schedule
4.1 ONEB reqguested Lhat the schedule of the Sludy  should be

ghorlened.
4.2 TNelaled to the above, Lhe P/S Team explained Lthe delnils of

the schedule of Lhe Study and ONEB is sntisfied wilh the explanations.

5. Technology Transfer
ONER  requesled  Lthal ilwo (2) ONEB officers lo work with dain
analysis and modeling in Japan for the period of one monih or more at

the expense of the Governmenl of Japan.

The atliendance list i# in Annsx 1.
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Annex 1.
LIST OF ATTENDANCES

JAPANLISE SIDE

. DR. HENJI TOMITA

LEADER, SPECIAL TECHNICAL ADVISOR

JAPAN INTEHNATIONAL COOPERATION AGENCY

. MR. KYO SAISU

ENVIRONMENTAL PﬁOTECTION POLICY

MINISTRY OF INTERNATIONAL TRADE AND INDUSTRY (M.I.T.i.)

. DR. TAKEHIRO ISEI

MEASUREMENT AND ANALYSIS TECHHIQUES

NATIONAL RESEARCH INSTITUTE FOR POLLUTION AND RESOURCES (M.1.T.I.)

. MR. HIROSHI YOSHIKADO

ENVIRONMENTAL ASSESSMENT

NATIONAL RESEARCH INSTITUTE FOR POLLUTION AND RESOURCES (M.I.T.1.)

. MR. KIYOTO EUROKAWA

COORDINATOR

INDUSTRIAL SURVEY DIVISION, JAPAN INTERNATIONAL CCOPERATION AGENCY

Gt (W)



LIST OF ATTRNDANCES
THATU SIDE

1. MR. SIRITHAN PAIROJ-BORIBOGN

DIRECTCQR OF ENVIRONMENTAL QUALITY STANDARD DIVISION

OFFICE OF THE NATIONAL ENVIRONMENT BOARD

2. MR. PORNCHAI TARANATHAM

CHIEF OF INDUSTRY, ENERGY AND MINERAL RESOURCES SECTION

OFFICE OF THE NATIOMAL ENVIRONMENT BOARD
3. DR. SANGSART DPARICH
ACTING-CHIEF OF AIR AND NOISE SECTION

OFFICE OF TIE NATIONAL ENVIRONMENT BOARD

"4, MRS. NOPPAPORN PANICI

ENVIRONMENTAL OFFICER

‘ .QF‘FICE OF .TOE NATIONAL ENVIRONMDINT BOARD

5..MRS. JANTANEE WATTANAKOM

ENVIRom-iE_NTAL OFFICER

OFFICE OF THE NA;I‘IONAL ENVIRONMENT BOARD
6. MR. KHUNCHAI .I{RIIE.NGKﬁAI—UDOM

| ENVIRONMENTAL OFF.ICE:R

OFFICE ‘o;}_? THEE NATIONAL ENVIRONMENT BOARD
7. MR. PAILIN PAIROH -

PROGRAMME OFFICER

DEPARTMENT OF TECHNICAL ARD ECONOMIC COOPERATION

/u«»'/f v



Minutes of Meeting
on’
Field Survey
| for
The Study on the Air Quality Mana§ement Planning
for
Samut Pfakarn industrial District

in the Kingdom of Thailand

The Japanese Field Survey Team (hereinafter referred to as
“survey team"), led by Dr.Takeshi Yaﬁada and sent by the Japan
International Cooperation Agency (hereinafter referred to as
"JICA"), has stayed in-Bangkok, Kiﬁgdom_of'Thailand.froﬁ
January 6th to February 2nd, 1988, for the first field work of
the study on the Air Quality Management Plaﬁning'fqr'Samut
Prakarn Industrial District. The field work has.been carried
out by thg survey team in cooperation with Officé of the
National Environment Board (hereinafter referred to as “ONEB™) .

The names.of members attending the field work are shown in

Appendix 1.

During the period of the f£ield work, the survey team had
series of discussion with ONEB on the implementation of the
field wérk and the following peoints have been agreed and/or

confirmed by the both sides:

Luie &

L!L.-u.l,.f



1. Contents of the Progress Report, and ten copies of it

should be submitted to ONEB by the survey team through

JICA ,Bangkok on February 1,1988.

2. ONEB shall maintain all of measuring instrument and .

 equipment supplied by JICA in good condition, and also,

.. except for Andersen Air Samplers, ONEB shall operate them
for monitoring of air quality and meteorological condition
in. Samut Prakarn area during the period of vacancy of the

survey team. As ONEB may not be able to solve and repair

JEE . T . . -
;g; the measuring instruments and equipment in.case of their

failures during .the period field survey, however, ONEB .shall

contact with JICA Bangkok office, in order to solve such

problems. The measuring instruments, equipment.and‘their

spare parts supplied by JICA are listed in Appendix 2.

3. ONEB and the survey team confirmed that the second field

work would be conducted by the survey team in March, 1988,

and that,the-detailed'schedule of the second field work

would be informed to ONEB around mid-February, 1988, through

JICA.
Bangkok, February 1, 1988

) @ W

{Dr.Takeshi Yanmada)

,pﬂmu/' ¢élwﬁ1%<ﬂ4/

{Mr. .Pravit Ruyaﬁhcrn)

Secretary - General Leader of the Japanese

office of the National Field Survey Team
Environment Board

Ministry of Science, The Japan International

Technology and Energy’ Cooperation Agency

/7



Appendix 1 : Member List

i.

ONEB
Mr. Pravit
ur. Arthorn

Mr. Sirithan

" Dr. Sangsant

Mré.Noppaporn
Miss.Khanﬁong
Mr. Warawut
Mr. Kanok'
Mr. Khunchai

My . Santad

Survéx Tean
Dr. Takeshi
Mr. Keizo

Mr. Shigeru
Mr. Isao

#Hr. Yoshikazu
Mr. Tomoyuki
Mr. Eiichi
Mr. Mitsutaka
Mr. Jiro

Mr. Shuji

Ruyabhorn
Suphapodok

Pairoj-boriboon
panich

Panich

Scontrapa

" Suadee’

-suksomsunk

Rriengkrai~udom

FKoompalum

Yamada
Kobayashi
Suda

ono

Ohta
Tnoue
Ohkubo
Nagasaka
Chta

Kimnura

Secretary General
Deputy Secretary General
Director of Environmental

Quality Standards Division

. Acting Chief of Air and

Noise Section

Envircnmentél'officer
Environmental Officer
Environmental Officer
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pppendix 2 : List of Measuring instruments and equipment

Hegsuring st#tion house MSH--8
YkHAfO‘Horking table FKM3-120G.
Auto veoltage regulatof | éKVA
" 1KVA
S0o- Analyzer Model GFS-31
Maiﬁtenénce parts: GFS-545452~2
Consumables:GFS4~-544982-2. .
| | 544983-2
NOx Anal&zar Model GLN-31
Maintenance parts: GLNA4-545451-2
Consumables: GLN4-544984-2
SPM:AnalyzersModel :DUB-12
Maintenance parts: DUB4-545453-1Z
5454542

Consumables: DUB4-544985~2

Wind vane and anemometer  KSS-550

Maintenanée parts:
Consumbles: TT4-545951-2
Pole: iOm'

Cable:50m

Data Logger Model RDL-30
Modem output ST-1230B

RS-232C Cable

Automatic calibration unit 5GGU~-501

TT4-545950~2

4 séhs
4 pcs
.5 pes
2 pcs

5 sets

5 sets

5 sets

2 sets

5 sets

5 sets



10.

1.
12.

13.

14.

15.

16.

17.

18.

19.

Recorder' | ER-186

Maiﬁtenance parts: TTH-545949~2
Chart paper

Sampling system

Telemetering system Model APC-III
Consumables: RDL4~-544986~2

Spare parts for Telemetering system
Telemetering system,Steel box
{ 1) Parts for SO, Analyzer

( 2 ) Parts for NOx Analyzer

{ 3 ) Parts for SPM Analyzer

(&) Parts for data logger

(s Pmmsfm*mmMEHCCMimaﬁan
unit

( 6 ) Parts for sampling system

Standard Gas

S0, Gas, 10 litter in Bombe

2
Stardard Gas
RO Gas, 10 litter in Bombe

UCHIDA Horking Chair, round,
Wwith Casters

TONE Reparing Tool Set

for Measuring Apparatus.
Model T00s

consisting of : _

1} Socket Wrench 10-32mm 15 sets
Ralchet Handle
Nut Spin Handle
Extension Bar

Cross Bar

10

10

10

g(ﬁf Z

sets

‘ssts

set

set
set
set
set
set

set

iset_

set

pcs

pcs

pcs

sets
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2}

3

4)

5)

6)
7)
8)
9)

10)

11)

12}

13)

T4)

" Spanner 6 pcs/set.

6xT, 3x10, 11x13,
12%14, 17x19 & 22x2&

45 Double Offset

Wrench Set 6 pcs/set
10x12, 11x13, 14x17,
10x21, 22x24 & 23x26

Driver
(-] 75, 100 & 150.
{+) NO. 1, No.2 & No3

Adjustable Angle HWrench
Model BHW-300

Plier CP-200
pliers CT-175

Radio Plier 71 Lb

Water Pump Plier KWB-250

Hexégén Bar Wrench
2, 2.5, 3, 4, &
8 & 10mm

plastic Hammer 1 Lb

Plain Chisel
19 x 165 mm

Center Punch 125

V¥ Type Metal Case

8

1

1

set

set

pcs

(1 pe}

pe
pc

pc
{1 pc)

pes

pc
pc
pc

pc



20.

21.
22.

23.

24.

25.

26.

27.

Actinograph Emission Income and E ' ...1 set
Outcome Meter. gomplete set

Accessories :

- Common Recorder

- Common Fitting Base Pole,

Cable 50 m '

‘Spare Parts 15 month

i

Reparing Parts

Pressure Gauge, Stainless Steel 10 pes
Bombe Stand : 5 pcs
1 pc

Wet Type Gas Meter
Model WONKO 10B Stainless Steel

Ultra Sonic Cleanér 1 set
Modle UTU-152
Hand Tally, No, 30-929 10 pcs
4 Figure, 5 Géng
SHIBATA Low Volume Sampler 10 sets
Model LT-20, All Weather Type
‘with Transformer, Shelter and Flow Meter
Accessories :
— Quarts Filter without

Binder 100 pes
— Fluorine Resin 100 pcs

Filter .
ANDERSEN Air Sampler All HWeather 5 sets
Model AN-200 wutg
Transformer, Shelter & Flow Meter
pressur Gauge & pump Accessories 3
- Fluorine Resin

Filter 400 pcs

Quarts Folter without

Binder 100 pcs

A

Lwnt™
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28.

29.

3—b ULtra Sonic Anemometer
with Data Apparatus ete,
complete et

AcceéSories :

Cable 70 m

Recording Paper 15 month

¥

Reparing Parts
Mast 2m x.iS pcs conected

Accessories

~ Mast 20 m

- "= Standard Anchor 2. Sm -

- Thundre Protection Apparatus

1 set

1 set



Minutes of Meeting
on
. The Second ¥Field Survey
_ “for '
The Study on the Air Quality Management Planning -
for
Samut Prakarn Industrial District

in the Kingdom of Thailand -

The Japanese Second Field Surﬁey Team (hereinafter referred to
as "survey team"},led by Dr.Takeshi Yamada and sent by thé
Japan International Cooperation Agency (hereinafter referred to
as "JICA"),has stayed in Bangkok,RKingdom of Thailand frdm Mareh
3rd to 27th,1988,for. the second field-work of_the study on the
Adir Quality Managément Planning for Samut Prakarn Industrial
District. The second field work has been carried out by the
survey team in cooperation with Office of the National
Environment Board (hereinafter referred to as "ONEB"). The

names of members attending the second field work are shéwn in

Appendix 1.

During the period of the second field work, the survey tean
wad discussions with ONEB on the implementation of the second

field work and the following points have beén agreed and or

confirmed by both sides.

1. Contents of the Progress Report which will be made out at
the second field work, ten copies of it should be submitted
to ONEB by the survey team through JICA Bangkok on March
25th, 1988.

2. ONEB shall maintain all of measuring instruments and
equipment supplied by JICA in good condition, and alseo,
except for Andersen Air Samplers, ONEB shall continue to
operate them for monitoring of air quality and meteorblogidal
condition in’Samut Prakarn area during period of vacancy of

the survey team, April to June, 1988.

-~

- /
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3. In order to get the detailed data on stationary enission

soufces, ONEB agreed to take the following means:

2. ONEB will select 100-150 of considerably large scale
factories from the factories whom ONEB mailed questionnaires
to in middle of February, 1988, and will send ONEB's
officials to investigate their enmission facilities. This

work will be done by April, 13838.

b. To get additional data on the factories entering into
Samut Prakarn Industrial District in near future, ONEB will
try to obtain co-operation from Samut Prakarn Provincial
Industrial Office and Department of Industrial Works,

Ministry of Industry. This work also will be completed by
April, -1988.

c. Throughout the period of the work mentioned above, ONEB
will try to plot locations of stacks and factories in

one—to—-twenty-thousand maps of Samut Prakarn Province.

To conduct’the’above items, the. survey team agreed that

ONEB might employ some part—timérs and such expenses would

be paid by the survey team.

4. ONER and the survey team confirmed that the third field
work wouid be conducted by the survey team in July, 1988,
and the detailed schedule of the third field work would be
%@ informed to ONEB around middle of June, 1988, through JICA.

5. ONEB requested to ine technical trainning to two ONEB's
officials in Japan at appropriate period in 1988. The subject
of technical trainning has been given to the survey team. The
survey team confirmed to take back the request to JICA Head
Office and will show the program to be extended to ONER's
officials at the time when the survey team come back to

Bangkok for the third field survey.

24



6. ONEB also expressed the necessity of installation of extra
data 1ogge£ system to pick up meteorological data at the
monitoring station 1. The survey'team confirmed to convey it
to JICA Head Office. '

_March 24, 1988, Bangkok

' !
(Mr.Suchat Mongkolphantha) (Dr.Takesi Yamada)
Deputy Secretary - General Leader of the Japanese
Office of the National Field Survey Team

Environment Beard
Ministry of Science, The Japan International

Technology and Ehergy Cooperation Agency



Minutes of Meeting
on
The Third Field Survey
for
. The sStudy on the Air Quality Management Planning
for
Samut Prakarn Industrial District

in the Kingdom of Thailand

The Ja?éﬁese Thifd Fiélé Survey Team (hereinafter referred
to as ;survef feam“), led bf Dr. Takeshi_Yamada and sent by the
JapahrIﬁtérnatiénal Cboperation Agency (hereinafter referred to
as "JIéA“), tias étayea in Bangkdk, Kingdom of Thailand from July
4th to 28th, 1988, for the third field work of thes study on the
Air Quality Management Planning for Samut Prakarn Industrial
Diétfict. .The third fieid work has been carried out by the
sur#ey team in cooperation with Office of the National

gg' Envifoﬁmeﬂt Boafd.(hereinafter referrad to as "ONEB"). The names

of members attendihg the third field work aras shown in Appendix 1.
During the period of the third field work, the survey team

had discussions with ONEB on the implementation of the third

field work and the following poihts have been agreed and or

confirmed Sy the both sides.

s

6 ¢ Jonre
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1. Contents of the Progress Report which will be made out at
the third field work, ten copies of it should be submitted to

‘ONEB by the survey team through JICA Bangkok on July 28th, 1988.

2. ONEB shall maintain all of measuring instfuments and
equipment Supplied.by JICA in good condition, and also, except
ﬁér Andersen Airxr Samplers, ONEB shall contiﬁne_to opérate them
for monitoring of air quality and meterological condition in
Samut Prakarn.area during period of ?acancy.of the survey tean,

August, 1988, to January, 1989,

3. ONEB and the survey team confirmed that the survey team
would wvisit here again in Jaduary,.1939, for thé purpose of .
inspection and mainténanée of a2ll measuring inst?uments and

equipment so that JICA could donate thém toAONEQ in the.best

coendition,

4. ONEB stressed the necessity of visit of the survey team to
here in middle of 1989 to have discussions on outcome of the
final report. ONESB, however, agreed that this issue would be

further discussed with the sﬁrvey team in January, 1989.

5. The proposal of technical traiﬁing program to be extended to
two ONEB‘s.ofﬁiciéls in Japan was presanted to ONEB by the survey
team, and ONEB has basically agreéd with the proposal. ONEB,
however, reguested that the following.items be included in the

program:
-

V Lowuvl

-
i
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* Field-site study of chassis—dynamo meter

* . Observation trip to a maker of.environmental measuring
instruments

*  Lecture on "Environmental Risk"

*  Field-site study of "wind tunnel test”

The survey team confirmed to provide the prbgram including
ONEB's request to JICA Head Office and to send the final program

to ONEB by end August, 1988.

6.. ONEB_réquéstéd ghét.ad&itional technical training(s) for
ONEB officials wﬁs needed for indﬁstrial emission and automobile
exhaus# control, if these items would form part of the
recdmmendation.to be presented in thé finai repoft. ONEB,
however, agfeed that this matter would be further discussed with

the survey team in January, 1989.

7. ONEB and the survey team agreed that the following means

must be taken to get the detailed data on stationary emission

sources;:

ajl To complete 137 questionnaires plus the additional
questionnaires which had been collected before July 22,
1988, ONEB will provide further accurate information by end

of August, 1988,

T,
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b) OﬁEB will send the following items to Japaﬁ:

* A master list of factories located in Samut Prakarn
Industrial District with business category,
registration numbér,.raw material used, products aﬁd
employment, which is the translation of Demartment

of Industrial Work's material.

Listing of the factories which the questionnaires
were sent and the .factories which returnsd the

questionnaires,

* A land-use map of Bangkok and visinity

These items will carried out by middle of September, 1988.

c) ONEB will plot fhe emission facilities in maps
according to the survey team's reQuést, which includes the
number of stacks, height and diameter of stacks, locations
of facilities and business code which can be reférred to the

corresponding tables.

d) In order to help ONEB carry on the task mentiocnad in a)
and ¢}, the survey team will arrange a certain engineering

consultant for surveving and obtaining accurate information.
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As to the ONEB's request on an extra data logger system at
6 of

8.

monitoring station 1, which was mentioned in the item No.

“Minutes of Meeting of March 24, 1988", the survey team conveyed

JICA Head Office's reply tao ONEB that the equipment could anot be

granted, and ONEB understood it.

Bangkok, July 27, 1988

U @ e

St Depptrbin

(Mr. Pravit Rdyabhorn)

(Dr. Takeshi Yamadaza)
‘Leader of the Japanese

. Secretary - General
Office of the National Field Survev Team
Environment Beoard

The Japan Internatiocnal

Ministry of Science,

Technology and Energy Cooperation Agency



Minutes of Meeting
on
The Fourth Field Survey
for
The study on_The Air Quality Management Planning
for
Samut Prakarn Industrial District

in The Kingdom of Thailand

The - Japanese Fourth Field Survey Team (hereinafter refered
to as ‘“Survey Team”),led by Dr.Takeshi Yamada and sent - by the.
Japan International Cooperarlon Agency. {hereinafter refered to as
"JICA") ,has stayed in Bangkok ,Kingdom of Thailand from .January
17th ko 26th ,1989, for presentation of the Interim Report. and
-maintenance of the monitoring equipment to he donated to Office
of the National Environment Board (hereinafter refered ‘to as
"OHEB™). The names of members attending the work this time are
shown in Appendix 1.

During the peried of the work ,the Survey Team  had
discussions with ONERB on. the Interim Report and the study
schedule in the Japanese term of a next year (April,1989 to March
1990) ,and the following items have been confirmed by both sides

1. Ten(l1l0) copies of the Fregress Report showing activities

of the Survey Team during the period from January 17th ko
- 25th,1989,should bhe submitted to ONEB by the Survey Team through
JICA Bangkok on January 25th, 1989.

2. As to the monitoring equipment used during the field
survey from January 17th,1988 ,to January 17th, 1989, and the spare
parts concerned which were donnted to ONEB from JTPA on January
25th,1989,0NEB confirmed that all of them be used for measurement
of air quality in Thailand under the supprv151on of  ONEB.  ONEB
also confirmed that any charge incurred in maintenance or- repains

of the monitoring equipment after the donatlon would be managed
on ONEBR's own account.

3. ONEB and the Survey Team had common recognltlon of which
the questlonnalre research of stationary emission sources have
been .still incomplete ,ONEB confirmed that the questionnaire
research would be worked out by middle of March,1989.
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4. In accordance wikth the item 4 of the Minutes of Meeting
dated July 27th, 1988, ONEB and the Survey Team had discussion on
the matter of the study schedule in the next yvear as shown in
Appendix 2. ONEB and the Survey Team agreed with the following
items

a) A preliminary discussion on the "Countermeasures for
improvement of emission sources” will be held in
July, 1989 when the Survey Team visits in here.

k) ©On: the hasis of the above discussion . ,the Survey
Team . will present manu of the concrele
countermeasures to discuss with ONEB again around
late October, 1989.

5. As to the additional technical training(s) for CNEB
officials mentioned in the item 6 of the Minuvtes of fleeting dated
July 27th{1988, the Survey Team conveyed JICA Head Office's reply
to ONEB that JICA would accept two(2) trainecs from ONER in 1989.
ONEB stressed their appreciation te JICA, and the following items
has been requested to be included in the training program

a) On—the-job—training of industrial emission control
b) Training of automobile exhaust gas countrol
The Survey Team confirmed to convey the above requests to

JICA Head - Office and to prepare a proposal of the training
program under the consultation by JICA

Bangkok,Januvuary 25,1989

| éf‘:;ifuw(“ r%-);ﬂ]-,c'/{ww_/ : ZJ” W EM

(Mr. Pravit RuyAbhorn) (r. Takeshi Yamdda )
Secretary - General L.eader of the Japanese
Office of the National  Field Suwxvey Team
Environment Board The Japan Internationhl
Ministry of Science, Cooperation Agency

Technology and Energy



Appendix 1 :_Hcmher List

1.

2.The

ONED

Mr. TDravit
Hr., Arthaon
Mr. Sirithan

MFr. Sangsant

Hrs. Hoppaporn
Miss.Rhantang
Mr. Warawut
M. Kanolt

Mr. hunchai
Hir. Santad
M. Fhunsalk

Survey Team

Dr. Talkrahi
M, Keizo

M1, Shingavu
My, EBiichi
lir. Histutaka
Mr. Shuji

Enyabhorn
Suphapodek
Pajroj~horiboon

Pau.i_‘r:h

Faitich
Soonbiapa
Suadee
Snkosomennl;

Krienghrai-udom

‘Koompalum
Piramoinakel

T amadn
Fahayashi -
HINE

Chliubao

Hagasaka
Kimura

Seqrelary Grneral

Neputy Secrvelary General
Diractor of Fnvironmanlal
OQuality fStandards Divinion
Acting Chielf of Air and
ltatae Section
Enviranmental Officer
Elivivoumoental Officer
Environmenial Officer
Frwvironmwentasl OCCiorr
Fnvivenmenltal Officer
Environmental OfFicer
Environmental OLficer

Meam Lendor
l[r\nﬂ\n g
[Tomher
[tembry
Homber
Hember
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Minutes of Meeting
| for
The Fifth Field Survey
The Study on Thé Air Quality Management flanning
| for '
samut Prakarn Industrial District

“In The Kingdom of Thailand

The Japanese Fifth Field survey team (hereinafter referred

to as "the Survey Teanm ), led by Dr. Takeshl Yamada and seiit by
the Japan International- Cooperatlon Agency (hereinafter referred
to as "JICA"), has stayed in Bangkok, Kingdom of Thailand from

July 16th to 22nd, 1989, for presentation of the Interim Report
to Office of the National Environment Board {hereinafter referred
to as "ONEB" ). The names of the members attendlng the work this

time are shown in Appendlx 1.

buring the period, the Survey Team had discussions w1th ONEB
on the Interim Report and the study schedule in the Japanese term
of this year (April, 1989 to March, 1990), and the following
items have been confirmed by both parties: '

1. Ten(10). copies of the Progress Report showing activities
of the Survey Team during the period from July 16th to 22nd,1989,
should be submitted to ONEB by the Survey Team-ﬁn#JICA Bangkok on
July, 21th, 1989.

2. The Worklng Plan of the study from Aprll 1989 —-March;
1990 was agreed by both parties.

3. ONEB and the Survey Team reconfirmed that the Survey Team
would wvisit here in October, 198%, for the . purpose of
presentation of the Second Interim Report and the further
discussion on the countermeasures for improvement of emission
sources in accordance with the item 4-b) of the Minutes of
Meeting dated Januaryzfh 1889, and to come to present the Draft
Final Report around May or June, 1990. The Draft Final Report
will be sent for ONEB's examination by the middle of April, 1990.

4. The proposal of the Second Technical Training Program to
be extended to two ONEB's officials in Japan was presented to
ONEB by the Survey Team, and ONEB has basically agreed with the
proposal. ONEB, however, requested that the following items be
considered in the program:

a) The lecture part should be shortened and be in more
advanced level considering air pollution control technology.

Aot @



b) On training, emphasis should be made on making ONEB
officials te understand thoroughly the concept, engineering
design, operation, and maintenance,

_ The @ Survey Team confirmed to provide the program including
ONEB's request to JICA Head Office and to send the Final Program

to  ONEB by the middle of August.

4. ONEB requested that softwares used for diffusion modeling
in ~ this study to be transferred to ONEB for future use such as

updatlng of the: study 8 result.

The Survey Team agreed to convey the request to JICA for
further consideration,

July 21st,198¢9

(Mr. Pravit Ruyabhorn) 7 (Dr: Takeshi Yamada)
Secretary General Leader of the Japanese

Office of the National Field Survey Team
Environment Board The Japan International

Ministry of Science, Cooperation Agency
Technology and Energy



Appendix 1 : Member List

1. ONEB
Mr. Pravit Ruyabhorn Secretary General _
. Mr., Arthorn - . Suphapodok Deputy Secretary General
- Dr. Sangsant Panich _ : Acting Chief of Air and.
. ' Noise Section
Mr. Santad Koompalum : . Environmental Officer
Dr, Supat Wangwongwatana Environmental Officer
Mr. ‘Warawut Suadee ' Environmental Officer
Miss.Khuntong  Soontrapa Environmental officer
2, The Survey Team
Dr. Takeshi Yamada Team Leader
Mr. 1Isdo ono Member
Mr. Keizo ' Kobayashi Member
Mr. Shingeru Suda Member

3. JICA Headgquater

Mr. Norifumi Nagaoka Industry Division



Minutes of Meeting
FOR
The $ixth Field Survéy
The Sﬁudy on the Air Qualiﬁy Management Planning
| u fof
Séﬁut Prakarn Iﬁdhstrial District

.In the Kingdom of Thailand

- ‘The Japanese 5ixth Field Survey Team (hereinafter referred
to ' as "the Survey Team), led by Dr. :Takeshi Yamada and sent by
the Japan .International Cooperation Agency (hereinafter referred
to as "JICA"), has stayed in Bangkok, Kingdom of Thailand from
October  22nd to 3l1st, 1989, for presentation of the Interim
Report to Office of the National Environment Board (hereinafter
referred to as "ONEB"). ~The names of the members attending the
work this time are shown in Appendix 1. :

During the period, the survey team had discussions with ONEB
on the  study schedule, particularly presentation of the draft

final report, and the following items were confirmed by both
- parties:
1. Both parties agreed that the draft final report will be

divided into two (2) volumes, executive sammary and main section.

2. Both parties agreed with the following time schedule for
preparation and presentation of the draft final report and the
final report:

March, 1990 : Submission of the draft final report to
JICA from the survey team

April, 1920 : Submission of the draft f£inal report to
ONEB frqm JICA

Jply,71990 : Presentation of the draft final report
- to ONEB from JICA
August, 1990 : Submission of the final report to ONEB

from JICA



ONEB confirmed that it will finish the examination on the
draft final report within two (2) weeks after receiving the draft
final report from JICA and inform its comments to the survey team
as soon as the examination is completed.

3. ONEB introduced to the survey team the plan of seminar to be
conducted” by ' ONEB for making publicity on this study to the
people and institutions concerned which will be held at the  time
of presentation of the draft final report in July, 1990. In
this connection, ONEB asked the survey team to extend
cooperation and assistance to proceed with the seminar. The
survey team expressed approval and confirmed to extend such
assistance to ONEB.

The seminar will be organized into two (2) parts. First part
{one day) will be on the scientisfic and techriical waspects of
this study. The second part (one day) will be on the management
planning aspécts. = The Survey Team expressed the possibility of
JICA co-sponsoring the first part of the seminar.

4. As to the ONEB's request on the software used for diffusion

modeling in this study, which -was mentiocned . in the item

No. 4 of the " Minutes of Meeting dated July 21st, 1989", the

" Survey Team conveyed the message from JICA to ONEB that the
software could not be granted. .

Bangkok October 30th, 198%

E‘g-g‘-"i;mawao&cﬁft L, ® B
\i { ]

{Mr. Arthorn Suphapodok) ' {Dr. Tokeshi Yamada)
Secretary - General Leader of the Japanese
Office of the National Field Survey Team
Environment Board,

Ministry of Science The Japan Internatioconal

Technology and Energy Cooperation Agency



Appendix 1 : Member List

1. ONEB

Mx . Arthorn Suphapodok Secretary General
Dx. Sangsant Panich Acting Chief of Air
: : _ _ and Nolse Section
Dr. Supat Wangwongwatana Environmental Officer
Mx, Warawut Suadee Environmental Officer
Miss Khantong Soontrapa Environmental Officer
2. The Survey Teamn
Dr. Takeshi Yamada Team Leader
Mr.  Norifumi Nagaoka Industrial Division, JICA
Mr. Makoto Takagi Member
Mr. Reizo Kobayashi Member
Mr. Shingeru Suda Member







Hinutes of Meetinyg

of
Tha Presentation of the Draft Final Report
of
The Study on the Air Quality Menegement Plauning
' for

the Samut Prakarn Industrial District

In the Kingdom of Thailand

Bangkok

November 19, 1990

(:%é;_ggzinfu;ij-c-zzﬂ? | L)’7 ‘EJ ﬁ§h4

(Mr.Sunthad Somchevita) (Dr.Takeshi Yamada)
Deputy Secretary-QGenerel Leader of the Japanese
Gffice of the Netional Figld Survey Team
-Envirbnment Board . The Jspan Internat.ional
Ministry of Science, Cooperation Agency

' Technology, and Energy



The Japah International Cooperation Agency {hereinaftenr
referpad to “JICGA™) dispatchad the Japaness Study Téam (hereinaftar
referred Lo “the Study Team"), led by Dr. Takeshi Yamada, for the
ppesentatidn of 4the Oraft Final Report (hereinafier referred td *the
ppesentaﬁlon"} of “"The Study on the Air Quality Management Planning
for the Samut Prakarn Industrial Distric£ in.the {ingdom of Thailend"
during the period of Novemher 11 to 20, 1980.

The Study Tesm made the presentabinn_ ta the 0ffice of the
Net.ional Environment Board (hereinafter referred to “ONEB") on
Movember 12 end 13, 1990,  ONEB understood its contents and accepted
the original Draft Final.Repurt a5 submitted hy the Study Team.

ONEB and thHe Study Teem confirmed that 30 (thirty) copies of
the Final Report of Y"The Study on the Afr Quality Management
Plenning for the Samubt Prakarn Industrial District in the Kingdam of
Thatlend" will he sent Lb ONEB by the end of Jénuary 1991 through
JiCA,
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