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Table 6-25 The Difference hetween the Encrgy Demand Prospect by the Thal Gevernment and the Ones by Simulation

Madel {1992)
Thai govern- | The simulation’s The difference
Energy sources | Unit | ment’s prospect]  prospect __Anl')splute valve[ o
: difference
Coal 10600t 495 493 -2 -0.4
fignile 16001 12115 12176 61 0.5
LPG 1000kt I R 1706 -71 - 0.4
Gasoline | 1000kt - 3473 3445 22 0.6
Diesel 1 1000k1 8493 8454 -39 - 0.5
Kerosene 1000k | 152 151 -1 - 07
Fuel 0Oil 1000k 1 3314 3254 - 60| - 18
Natural Gas | MMsef 263000 249807 - 13193| - 5.0
Renewable 10001 27500 27590 90 0.3

Minus signs mean that the simulation’s prospect values are smaller than government’s
prospect values, '

Table 6-26 The Difference between the Energy Demand Prospect by the Thai Goveriment and the Oncs by Simulation
Mode) (1999

Energy sources Uit 'Ihai'gbvcrn- The simulation’ The difference
ment’s prospect prospect Absolute value %
difference

Coal | 1000t 4224 1261 37 0.9
fignite | 1000t 21828 21341 - 487 - 2.2
LPG 1000k1 2520 2536 18] 0.6
Gasoline | 1000kl 4740 4731 -9 -90.2
Diesel 1000k} 12519 12469 - 50| - 0.4
Kerosene | 1000k 184 182 -2| -1
Fuel 0il 1000KI 3894 3910 16| 0.4
Natural Gas |MMscf | 358000} 359926 1926| 0.5
Renewablie 1000¢ 27500 27590 90 0.3

Minus signs mean that the simulation’s prospect values are smaller than the Thai

government’s prospect values.

According to these resuits, the differences of 1992 except for natural ga.s and fuel oil are less
than 1%. and this can be: considered to be within the allowable range. in 1999, the differences
except for natural gas and lignite are less than 1% and similarly, this can be considered to be within
the allowable range.

The energy consumption value before the energy saving countermeasure can be calculated by
the simulation model, the results are shown in Table 6-27. The Used energy prices in the simulation.

model are quoted from “Total picture status of Energy in Thailand in the Future.” (See Table 6-4)
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Table 6-27 Prospect of Energy Consumption Value before Energy Saving

(Unit: Mill baht)

Encrgy sources | 1987 1992 1999 | 99/87
)
Coal 299 560 5199 [ 26.9
lignite 1825 3156 5762 | 101
LPG 6669 9213 | - 17500] 8.4
Gasoline 29202 | 29263 | 51308 | 7.2
Diesel 35226 54995 | 107484 9.7
Kerosene 789 1058 1697 6.6
Fuel 0il 6944 9729 | 15483 6.9
Natural Gas 12688 | 18985 | = 3d553] 8.7
Renewable 110360 | 110360 110360 0.0

6.3 The Energy Demand Prospect in Samut Prakarn before Energy Saving

(1} Calculation condition

The energy demand prospect in Samut Prakarn before energy saving is calculated in the follow-

ing algorithm. , . _

Q) For manufacturing, the cnergy consumption for 1988 of Samut Prakarn is summed from the
questionnaires in Samut Prakarn (See table 6-28) and the energy consumption for 1988 of
overall Samut Prakarn is estimated through the 1988 summation energy consumption.

(@) For agriculture, fishery and fdl"estl‘)f in Samut Prakarn, the energy coﬁsumption is smalt and
there are no reliable sources for estimating them, therefore these sectors are omitted at the
time of the simulation model calculations. _

(3) For commercial and tratfic sectors, the gross domoestic product ratio of Samut Prakarn to-
ward the overall Thailand is obtained and the energy consump'tioin of commercial and traffic
sectors in Samut Prakarn is estimated from the energy consumption of overall Thailand by
using the previous ratio.

(@) Concerning the industry future growth rate in Samut Prakarn and the energy elastic values
to industry’s growth rate, the same industry future growth rate and energy elastic values are
adopted as those of overall Thailand.

(2) Result of calculation
Tables 6-29 through 6-37 show the calculation results for energy consumption of Samut Pra-

karn. The summaries of the calculation results are shown in Tables 6-38 through 6-41.
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Table 6-28 Samut Prakarn’s Energy Co'nsumptiun by Business Categories

sena liquld
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Dther Jndustry

Cond. adus ey . 58233 o B

Coroam|s.  ndustty. {.. 50100 [
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o fal, & Mechlos, . [ 0380 2
Flesteleltbv. ... 2240000 .
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1 K% 21 EROI L560972.]....2078.;

FarEl e R SRR

Food Industr

nen. . farrevs. metal
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Dithar Industry
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Leon. bodustrv.........38722

= Jeotrielty.,. .} 324000 |

.....................
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The upper block is
The fowar block 1s

enargy oonsumption In aggregate of questlonnales,
enargy consumptlon which estimate all area of the district.
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6.4 Energy Saving Investment in Samut Prakarn and its Bffect

In accordance with the investigation, concerning the cnergy consumptlon of the plants in Samut
Prakarn mcnt10m,d in the preceding section, energy consumption before and after encrgy saving
countermeasure, and ener gy saving investment arc cstimated.

(0 Ener_gy saving volume '

Table 6-42 shows the encrgy (fuel oil) consumption volume and value when energy saving
countermeasures are taken for the 49 stacks at which K=13 must be achieved. On the basis-of the
Japanese expcnence ener gy saving rate is set for each mdustry as shown in Table 6-42. (Refer to
section 3.4, Chapter 3). As for the calculation for energy saving, assuming that energy saving is
pcrformed yearly at the energy saving rate of each industry shown in Table 6-42 to energy con-
sumption of 1992, the energy saving volume of each year is subtracted from the encrgy consump-
tion of 1992. The encrgy consumption of each industry which will increase from 1992 to 1_999
before cnergy saving countermeasure are added to the 1992 energy consumptidn after cnergy sav-
ing countermeasures, using the algorithm described in the preceding section. Thus energy con-
sumption after energy saving counterineasures can be obtained in accordance with the expression
(6-3). '

Enelgy consumption after energy saving measure in » 1999
= (energy consumption before energy savmg measure in 1999 — energy consumption in 1992)
+ (energy consumption of 1992} x (1-0.0281) X 7 ... i (6-3)

“Table 6-43 shows the saved energy volumé of the plants after implementing the energy saving
countermeasures in Samut Prakarn by industries. According to table 6-43, the 1992 energy con-
sumption is estimated at 83,324 kl. On the other hand, the energy consumptidn (fuel oil) of all
manufacturing sectors in Samut Prakarn in 1992 is approximately 522,000 ki as shown in Table
6-42, therefore 16% of the energy consumption in Samut Prakarn is regarded as the objective for
energy saving. The aggregate saved energy volume from 1993 to 1999 is 65,500 ki, and it is 11% of

the fuel oil consumption of all Samut Prakarn’s manufacturing sectors in 1999.
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Table 6-43 Saved Encrgy Yolume of the Plants in Samut Prakarn (mbstly ﬁlel oib)

S 11992 | 199belorethe | 1999 aﬁ@; the | Evergysaving-{.
Industry é g countermeasure | countermeasure rate of

z 7 kl K K 1992-19%9 %

Foods & Beverages | 14 | 13169| 34191 | 32347 | 140 |
Paper & Prinling 6 | 31698 | 42280 | 35867 | 20.2
Chemical & Petrolen| 10 | 9207 11252 | 8752 |  27.2
Textiles & Wearing | 10 | 14120| 18833 | 16419 | I7.1
Metal' ¥ Machinery | 4 7821 1044 | 948 12.3
Fabricated Metal 1 02| 136 122 | 140
Basic Metal = 1| 5067| 6759 6138 12.3
Nonmelal & Mineral | 3 | e179| 12243 | 9750 | 21.2
Total 49 | 83324 126738 | 110343 19,7

(2) Investment for energy saving _ _ . :
The energy saving investments which become equivalent to the energy value reduced by energy
saving (capital turnover term: three years) are appropriated (See Table: 6-42). ’_I‘He energy saving

investments of each industry in Samut Prakarn are compiled as shown in Table 6-44,

Table 6-44 The Energy Saving Invesiments in Samut Prakarn

. Industry Energy “"i“ghi',‘a’ggﬂf::;

Foods & Beverages 19417
Paper & Printing 59407
Chemical & Petrolesm | 26325
Textiles & Wearing 25420
Metal & Machinery 1000
Fabricated Metal 147

_ Basic Metal 6639
Nonmetal & Mineral 21958
Total 160213

(3) Effect of energy saving _

The effect of energy saving in Samut Prakarn reaches 1.6 fold of encrgy saving investinents, to
260 million baht as shown in Table 6-45. In this calculation, saved energy value from 1993 to 1999
are evaluated with the 1999 fuel oil price, 3960 baht/kl. '
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"Fable 6:45 Energy Saving Effect In Samut Prakara {from (993 to 1999}

Year Saved cnergy Price
volume (1,00 baht)
1993 2341 ki 52170
1994 4683 18545
1995 7023 21811
1996 9364 31081
1997 11705 46352
1998 14046 55622
1999 16387 64893
Total 65549 k] 259, 574, (00
" baht

The saved energy values are cvaluated with the 1999 fuel ol price, 3,960 babt/kl.

6.5 Energy Saving Investment and Effect in Thailand

In this section, the effect of energy saving is calculated under the assumption of implementing
the same energy saving countermeasure in overall Thailand as in Samut Prakarm.
(1) Precondition
1) Energy saving period _ _
The energy saving period is determined to be from 1993 to 1999 on the basis of 1992, This is
similarty one of Samut Prakarn. '
2) Energy saving rate
The energy saving rate of each industry in overall Thailand arc set as shown in Table 6-40.
| (Refer to scction 3.4, Chapter 3).
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Table 6-46 Ericrgy Saving Rate 1o be Achieved by Industrial Categories in Thailand

Industry Energy saving ratc

Agriculture & Fishing .0/ Year
Mining & Qarrying

Foods & Beverages
Tektiles & Wearing

Wood & Wood Products
Paper & Printing
Chemical & Petroleum
Nonmetallic & Mineral
Basic Metal

Fabricated & Machinery
Electricity & Gas
Construction

Trades & Hotels & Resid.

Transport & Cummuncation

BORS ROR WM NN A WO NN
[ T o T e T~ e B o S oo B S o S~ S . BN SO S

Banks & Service

Thailand’s energy saving investments are estimated with the ratio between the fuel oil consump-
tion of the manufacturing sector in Samut Prakarn and that of the manufacturing sector in overall
Thailand. :

(2) Saved energy volume _ _

Table 6-47 shows the result of calculation of fuel oil consumption after implementing energy
saving countermeasures in overall Thailand. If the fuel oil demand before energy saving coun-
termeasures in Thailand (See Table 6-18) is compared with the fuel oil demand after energy saving

countermcasures in 1999, the results shown in Table 6-48 are obtained.
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Table 6-48 Comparison of i"uel Qil Consumption between before and after ¥Energy Saving Countermeasures in Thailand
(1999) Unit: 1,000 ki _

Before enetgy | Afer eacrgy
[ndustry saving - saving Difference
countermeasures| countermesures

Agriculture & Fishing I N .
Mining & Qarrying 7R TR N
Foods & Beverages 281 | 250 | -4l
Textiles & Wearing 476 396 - 80
Wood & Wood Products 35 | 30 | -5
Paper & Printing 136 108 | -28
Chemical & Petroleun 93 67 | - 26
Nonmetaltic & Mineral 650 - 559 - 91
| Basic Metal | 130 ne | -8
Fabricated & Machinery 10 .8 -1
Other Manfacturing . 164 141 - 23
Electricity & Gas 1115 928 -2417
Construction 31 32 -5
Trades & Hotels & Resid. 37 32 -3
Transport & Communcation 529 541 - 88
Service & Others 19 17 -2
Manufacturing  Total 1987 1673 -314
Whole Industries Total ~| 3910 3244 | -666

Minus signs mean the reduction of energy demand after energy saving countermeasures.
Encrgy saving rate of manufacturing sector: in Thailand

Approximately 16% in 1999

Energy saving rate of all industries in Thailand

Approximatcly 17% in 1999

(3) Investment for Encrgy Saving _

As mentioned in 6.4, the affected fuel oil from energy saving countermeasures in Samﬁt Pra-
karn is set to 16% of the total fuel oil consumption in Samut Prakarn, and when energy saving
countermeasures are carried out to the 16% fuel oil, the investment for energy saving in Samut
Prakarn reaches 160 million baht. Thus Thailand’s saved fuel oil is dctcrmined at 16% of the total
fuel oil consumption in Thailand, and the investment for the energy saving is calculated. Table 6-49
shows this result and Table 6-50 shows the investment for energy saving of alt industrics in Thai-

land.
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‘Table 6-49 Energy Saving Investment for Manufacturing Sector in Thailand

Tuel oil consumption

Energy saving investments

Samut Prakarn’s manufact

5221 2(1_ kl
160 mill Baht

uring sector

Thailand's entire manufacturing sector

1781000 kI
546 mill Baht

Fable 6-50 Energy Saving Investments for all industries in Thaitand

Fuet oil consumption

Encrgy saving investments

1781000 ki
546 nult Baht

Manufacturing sector in Phattand

Al industries in Thailand

3254000 ki
998 mill Bahi

(4) Effect of encrgy saving

The fuel oil consumption in overall Thailand before energy and after energy saving counterme-
asures in 1999 are evaluated with the 1999 fucl oil price, 3,960 baht/kl. The effect of the encrgy

saving countermeasures is caleulated with the difference between the both. The results are shown

in Table 6-51.

‘Table 6-51 Energy Saving Effect in Al of Thailand (1999) Unit: mill Baht

Basic Metal

.
© Industry iﬁlfﬁir !xrgis;::ﬁ Difference
Agriculture & Fishing ‘ 4 4 -0
Mining & Qarcying 97 83 - 14
Foods & Deverages 1153 991 -162
Textiles & Wearing 1885 1568 =311
YWood & Wood Products 140 120 | - 20
Pager & Printing 539 426 ] -3
Chemical & Petroieum 369 265 ~E04
Nonmetallic & Minecal 2579 2215 -360
515 443 - 72
Fabricated & Machinery 41 35 - 8
Other Maa{facturing 650 559 - 91
Electricity & Gas 4654 1676 -978
Consiruction 143 127 -2
Frades & Hotels & Resid. 147 126 - | - 21
Transport % Communcation 2490 2144 -348
Service & Others 76 8 | - 11
Manufacturing Total 7867 6624 -1243
fhole Industries Total 15483 12848 -2635 J

Minus signs mean the reduction of energy consumption value after energy saving Energy saving

cffect of Thailand manufacturing sector: Approximatély 1.2 bitlion baht in 1999
Encrgy saving effect of all in(_fustries in Thailand: approximately 2.6 billion baht in 1999
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7 Influence of Environment Countermeasures on Thai Economy
7.1 Influence on Demand

First, thc'fdllowihg premises are established for researches of the influence of the investment in
making stack hlghel and enug,y sdvmg: on Thai economy. . '

(1) The mveslment in making stack highei and energy saving is legalded as a shift from the

investment funds for overall cqmpmcnt and investment without increase in new investment
 funds. _

(2 Although a price hike is afraid because of the increase in production cost due to cnviron-

 ment expenses (environment measure investment and environment preservation expenses),
the country’s domestic consuraption and export is regarded as steady on the assmhption that
such environment cxpenscs will not affect the economy. | ' '

(3 The energy surplus created by making stack higher and energy saving in Thailand is consi-
dered to be allowcated for export. '

@ Under the above assumption, environment measure investment is included in overall invest-

ment but the expenses for environment preservation is separated from consumption. -

Let Y be income; C consumption; V environment preservation expenses; 1 investment; E

export; M import; st saving propgnsity, then income (Y) will be given by expression (7-1).
Y = C+VHI+E-M ... U PP PPUPION SROUPIO PSR (7-1)

The relationship bgtween consumption and income is given by expression {7-2).
C+Vv : (F=8E)Y oot e (7-2)

Then, as demonstrated by cxpression (7-3), income (Y) is given by investment and the remain-
der of import subtracted from cxport.

ie.
= (1=st) YHIHE-M (7-3)
Namely,
Y = (IHE=MYSt oo, SRS (7-4)

[ (investment) does not change because investment does not change whether the country’s invest-
ment will be conducted for expanding réproduction equipment -or for 'making stack higher and
energy saving,. '

When some. of the environment investment arc allocated to import, the environment invest-
ment leads to “an increase in import (enlargement of M) while the energy surplus due to making
stack higher and energy saving leads to “an increase in éxport (enlargément of E). Therefore, GDP
is affected only by an increase of import (AM) and increase of export (AE). Where AGDP is the
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change of GDP in that case, then AGDP is given by the following cxpression (7-5).

AGDP = (AE=AM)/SU s (7-5)
7.2 Influence on Production
As for the influence of investment on production, “growth rate of aggregate supply ability”

decreascs because the funds for expansive repraduction is shifted to environmént measurc invest-

‘ment. This is expressed with economic elements as follows:

P S AY L (7-6)
I = VY (7-7)
Where,

pr: Capital productivity
re: Environment preservation expense rate
ct: Propens'ity to consume
But, I=st-Y, st={—ct—1r
Growth rate of aggregate supply ability = AY/Y
= (AYDTY)
= pr-st
= pr(l—ct—rr) ... e (7-8)

i.e., Growth rate of aggregate supply ability = capital productivity-(I —propensity to consume
- énvironmen_t preservation expense rate)

Accordingly, as “environment preservation cxpense rate” increascs, “growth rate of aggregate

supply ability” decreases.
As explained above, environment measure investment leads to the increase of environment pre-
servation expense and ultimately slows down the growth rate of domestic aggregate supply ability.
Therefore, in an economy with a high_operation rate, insufficicnt supply ability leads to import
growth or to price hikes. due to commodity shortages which, in turn, curbs the country’s gross
demand, ultimately giving a negative impact on the increase of GDP.

Considering environment measures from a viewpoint of energy saving. and conversion, they
affect econorny in terms of the amount of ilnpdl't of equipment for environment measure and that
of energy. In addition, since the incrcésc of environment investment leads to the slow down of
productivity growth and the rise in environment prescrvation expenses such as the operation cost of
environment measure equipment, economy is slowed down in terms of domestic supply.

Environment investment, however, does not always have negative factors to economy. In addi-
tion to the export of cnergy surplus, the elimination of traffic jams prevents such bad conditions
triggered by them as cxhaust gas pollution, transportation expense increase, human body exhaus-
tion and pollution diseascs, which brings with the social b_enefit. As seen in Japan, the development

of the business related to environmental pollution mecasures and equipment is a good example of
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the direct contribution of cavironmental measures to economy. But it is difficult to calculate such

contribution and to analyse the influence on GDP,

7.3 Influence of Making Stack Higher on Thai GDP

As

explained in paragraph 2.3, the cxpenses for 49 stacks in Samut Prakarn industrial district

are 115,000,000 bahts, excluding cxpense for construction of stack foundations. The prospect con-

cerning the influence of making stack higher on GDP is described here under base_'d on the follow-

ing 7 premises:

@

@

@

®

The expenses for making stack higher in Samut Prakarn are assumed to be 230 million bahts
which is a double of the estimated 115 million bahts, including cost of foundation construc-
tion and demolition cost of old stacks. _ '

The ma.n.ufacturing industry in Samut Prakarn occupies 12% of overall manufacturihg pro-
duction of Thailand in 1985. Thercfore, the overall cxpensés for all stacks in Thailand are
assumed to be calculated in the same ratio. Accordingly, the amount of the overall éXpenses
is 1.92 billion bahts as follows: |

230 million bahtle.l? = 1.92 billion bahts -

The amount of investment for making stack higher is assumed that some of plant and equip-
ment investment should be allocated. In other words, the overall plant and equipment in-
vestment in Thailand is assumed to b¢ unchanged, but the production ability .is curbed in
the proportion to high stack construction cxpcnse.

All the materials, engincering and capitals for making stack higher are assumed to be sup-
plied from Thailand with no chémge in import and exporl. ‘.

The GDP output for an fixed asset in Thailand (called capital productivity) is assumed to be

90 percent. The yearly change of capital protﬁtctivit_y in Japan is shown in Table 7-1.

Table 7-1 Change of Capital Prudﬁclivity in Japan (%)

1975 1950 1985 1988
Manufacturing Industry 338 83 - 78 101
All Industries Ti C 65 57 67

Although the inv'cst'mcm of making stacks higher is expected to be perfor‘med for a con-
siderable period of timé, all the investment is assumed to be completed in a starting year.
This clarifies the condition of the maximum influence of making stacks higher on GDP.
These three years, 1993, 1995 and 1997, are determined as the starting year of the invest-
ment. ' ' SR _

The prospect of GDP in Thailand was established based on The NEPO’s data, considering

the country’s recent economic prospect,
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‘Fable 7-2 Prospeet of Thailand GDP by NEPO

Period Growth Rate
19861990 6.0%
19911996 5. 6%
19972001 4.8%

Source; Total Picturc Status of Encrgy in Thailand in the Future January 1988

(1) GDP prospect before environment countermeasures.
For the purpose of calculating the influcnce of the making stacks higher on the Thai cconomy.
the 'prospect of GDP before making stack higher has been calculated for 1992 and 1999 on the basis

of the NEPO data and the estimation for 1989, and 1990, Table 7-3 shows the result.

Table 7-3 Prospect of GDP Before Making Stack Higher (Unit: one billion bakhis}

Case 1988 | 1992 | 1999 |92/88 |99/92

GDP 1466 2021 2893 8. 36 9. 26

The Calculation is based on 1988% nominal GDP, and on real GDP
growth rate for 1989 and later years. Therefore, the GDP for 1992 and
1999 is the real GDP on 1988 coustant prices.

(2) Influence of making stacks higher on GDP

Judging from the previous premises, lﬁaking stacks higher do not change Thailand’s import and
export, so they also do not give any change to Thailand’s gross demand (gross demand = GDP +
import). On the other hand, in the economic situation where the country has a very active produc-
tion with constant full operations, the decreasc of the investment for the advancement of ability
means reduction of production ability, resulting in the increase of import because the gross demand
cannot be fulfilted from the country’s domestic production. In this case, GDP will decrease because
of GDP = gross demand — import. _

Granted that making stacks higher constructed under such condition, the deercase of GDP will
be calculated as in Table 7-4. Let Case A be the construction of making stacks higher in 1993; Case
B in 1995; Case C in 1997. The summary of the result shown in Table 7-4 is presented in Table 7-5.
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Table 7-4 Influence of Investment for Making Stacks on GDp
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" Table 7-5 Tnfluence of Investment for Making Stacks Higher on GDP (Unit: billion bahts)

Case 1988 - | 1992 1999. | 92788 | 99792
Basis 1466 2021 293 | 8.3 5, 26
CaseA 1466 2021 2881 | . 8,36 5. 19
CaseB 1466 2021 2884 8.36 5. 21
CaseC -1455 2021 l .2888 8.36 5. 23

Case A: when making stacks higher is in 1993
Case B: when making stacks high'cr is in 1995

Case C: when making stacks higher is in 1997

From those results, it is understood that there is no change in GDP growth rate in each case

between 1988 and 1992 because of the construction of high stacks after 199'3 but the GDP growth

rate of each case decreases after 1993. The decnease of GDP growth rate in each case from 1992 to

1999 and the decrease of GDP in 1999 are as follows.

1)

2)

Decrease of the GDP growth rate from 1992 to 1999

GDP growth rate in CASE A decrease by the annual rate of 0.07 percent against the basis
case. _

GDP growth rate in CASE B decrcase by the annual rate of 0.05 percent against the basis
case.

GDP growth rate in CASE C decrease by the annual rate of 0.03 percent against the basis
case.

Decrcase of GDP i in 1999

1999’ GDP decreases in Case A by 12.07 billion bahts (0.42%) against the base CASE.
1999's GDP decreases in Case B by 8.63 billion bahts (0.30%) against the base case.

GDP decreases in Casc A by 5.18 billion bahts (0.18%) against the base case.

As those resuits of the calculation, it can be concluded that making stacks higher has little
affect on Thailand economy though over estimation construction expenses, full cconomy

operation and high capital productivity are assumed,

7.4 Influence of Energy Saving on Thailand Economy

As explained. in paragraph 6.5, the effort of energy saving overall Thailand is 2.6 billion bahts

in 1999 and the investment for energy saving is estimated about one billion bahts in 1999. With the
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following prcﬁliscs in addition to that, inlluence on GDP caused by the T_hailand cnergy saving is as
the following. _ . |

(I The investmen_t for cﬁergy saving is assumed to be used f(')r.enérgy saving shifted from
investment of pfoduction cquipment. In other wolrc'is the country’s all equipment invest-
ment doos not change, and production dblllty gmwth is cmbed in proportion to the size of
energy saving.

(2) All the materials, know-how and capitals for energy saving are assumed to be suppiiéd from
inside Thailand. And the surplus encrgy occuring arising ‘from the investinent for enecrgy
saving is assumed to be able to export at the current price. '

(@) The GDP output for each fixed assct in Thailand (catled capital productivit’y) is assumed to
be 90 percent. It is the same as the capital productivity in the case of high stack construc-
tion. '

@) The investment for cnergy saving is assumed to be performed constantly between 1993 and
1999.

(6) The change of GDP in Thailand before energy saving
As in the case of high stack construction, Thailand’s GDP prospect by NEPO is assumed to

be the basis prospect before energy saving.

(1) GDP prospect before encrgy saving |

For the purpose of calculhting_the influence of energy saving on the Thai economy, the pfbspect
of GDP before encrgy saving has been calculated for 1992 and 1999 on the basis of the NEPO data.
Table 7-3 shows the result. '

(2) Influence of energy saving on GDP _

The influence of the energy saving investment or the export of surplus energy on GDP is shown
in Table 7-6. And the summary of the result is shown in Table 7-7. Judging from those results, if
energy saving is implemented in Thai m’muhcturmg sectors, the influence of cnergy saving on
GDP is one billion bahts in 1999, and if implemented in all the industries in Thailand, the influence
will reach two billion bahts on GDP in the same year. It is bemuée that the effective trade of
energy %urplus (here assumed to be export) is greater than a negative effect of energy saving

mvcstmcnt

Therefore, it is concluded from the above calculation that the investment for ene'rgy saving has
little influcnce on the GDP’s growth rate and the energy saving rather gives a positive influence to
GDP under considering the effective trade of energy surplus (export here).
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Table 7-6 Influence of the Investment for Encrgy Saving on GDP

GOP Sensltivity Analysis with Save Encrey In Manufacturing Industey

_ Unit V938 | TEEY [~ 1990 ] 1991 ] 1992 1993' 1504 I 1995[ mss] 1957 I 1995 I 1933 T 99797
507 Toresested by HEPD hi1 Bani|_ 465 | 16481 1813 | 1OiL: 2021 ). 2134.:. 2904 ¢ L7513 2634 276l 2893 | 5876
“{Groxih Rete) 1 12.4: 10.0 5.6 5.8 .56 5.6 5.6 . 4.8 4. 4.8
nt for Save Energy hi| Gkt H 5,078 % 0.078 L 0,076 : 0,01 0.078:.0.01 0,018
. uingluring : : : :
[0P/Fined Assels in Honufscturf ¥ i ,L30.0: 80.0: 90.0:
0P reduced by Investaent bil gabt] ; ! 8.07: 0.07: 0.07:
fceuay, GDP reduced hil 8sh : 0.07: 0.14: 6,2]:
Export OTY of surelus Fuel] 011].1060 % . 40.0: '80.0: 120.0:
Fuel O Priges. hahl/k] 2990.0 1'3110.0 ¢ 32300 } 3360.0 33500.0 :
Export Yelus of swepius fagl  pii Behi ! b, c 0,258 0,403 0.5 :
ROP reflecled by Sove Enztcy. bi) Oehll 1466|048 : 1813 | V804: 72021 | 21341 2054 . 2380 5. 76
{Grosth fate) i (F AT TS0 Y N
{Difference) bil Boht : 0.0 0.0z 0,
GOF Sénsitivity Anglysis xith Savé Enerky in Thal Industrics
P Unit - 198871 1989 "i950 [, 1881 1992 1993 I 1981 I 1995 I 1936 | 1957 I 1998 l 1899 | 99792
T Terecasied by NEFD bIl 13,9.1_1,; 66| [548.s . (AIA) 1814 L 7071 | ZIA0: 7254 : 2380 7513 : 7634 201 2893 | 5,26
{firowlh Kala) 124: 10.0 5.6 56] ~5.6: 5.6 5.0 .6 4.8 4.8 L1.8
Investxent for Ssve Energy bil Bnhl : ; 0,143 : 0, M3 : 0943 01437 0,143 01432 0.143
in Thai ¥hole Industries T H [ e H H
0P/F xed Assels X 90.0 .‘JD.O 90.0 0 850.0: 90.0
in Thai dhole lndustries : . H T
i0F reduced by lnvesizent hit Bahi]. ) 0, l:l f ] 0. JA30.0.13: 0,13
Recumy, GOP redeced bi] Beht 30 0,26 il 0. CBGd s 0.50
woorl OIY of serplus Fue] 0[] 000 X| : : 9.0 231.0: 316, 99, 474.0: 553.0: 632.0
Fuel 01} Prices ahl k] : 2990.0 3110, 323 .0.13360,0 :3500,0 : 3640.0: 3790. 0 : 3960.0
Export Yalue of surplus Fugl  hil Bnnt : 0.246 ¢ 0.70 1.062: 3.38 i.725 ¢ 2.086: 2.503
F_l_i_P rellected by Save Energy. il @akil . J4GE | 10085 181 1914 _________ 2020|2135 ; 225 218 25] 26355 216 2695 | 5.7
{Groxth Ratle) X e:4: 10, 5.6 5.0 5.6 : 5. 5. 4,8: . 4.8
I {Di{fereace} Il Bahi .00 0.0 4.00:  4.00 0.1 0.51 i 0.6 0.8 1.06 ¢ 13 1.60
G0 forecast by HEPO ISBB‘.;GIjI" Is actusl, 3989 end i!.'lSU‘s GOP are e¢slisalion vajue
1992~1998's GBP sre lorecasted by NEPD. And then, 1988's GOP
is nowlned, 1983-1993's GDP are 1998 constant prlces.
GOP/Flxed Assets In T.L. : The percenlaze value is » ralte betsxeen Theflend's GDP and
fheilend’s Fix Assets. In the Japoncse cose, the percentage
ks abosl 25% unlii 1870's.
Table 7-7 Inftuence of Investment for Encrgy Saving on GDP (Unit: billion bahts)
Year 1988 992 1999 99/92
Basis GDP 1466 2021 2893 5.26%
Encrgy Saving in Manufacturing Industry 1466 2021 2894 5.26%
: diffcrence 0 0 +1
Energy Saving in All Industries 1466 2021 2895 5.27%
difference 0 0 +1
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8. Pollation Prevention Cost_'in Japan
8.1 Pollution Prevention Cost

(N Components of Pollution Pr evention Cost _

Pollution prevention costs include opcratlon cost such as labor cost and energy cost accompa-
nied by:lnvcstment for environmental protection, capital cost such as deprecaat:on cost and loan
interest for équipnie.nts rescarch and development cost for technology and fuel co'nversi{:m' cost.
But to grasp these costs is not casy because concept of “pollution prevention™ and its cost arc
defined dlffelently from comp'my to company.

The ratio of pollution prevention cost against sales cost includin'g operation cost and capital cost
by industry are shown in White Paper on Environment in Japan 1987 as shown in Fig. 8-1. As seen
in Fig. 8-1, the ratio of poliution prevention cost against sales cost of some industries varics within

a range of 1% and 3%. And they show rapid increases from 1965 on.

Cement
. I .
%) Electricity anrry
3.0r . ’ 7 Paper and Pulp
2.5}
2.0F
.~ [ron
1.5¢ , Nonferrous metal
Chemical
1.0k 2 Textile
0.5}

65 66 67 ’68 ()9 TU 71072773 ’74

Pollution prevention costs:

‘These are cumulative figures of depreciation cost and
operation cost estimated for new investments for pollution
prevention ¢very year. _ _
Sales costs:

These are accounted for enterprises with annual sales
amount more than 100 million yen.

Fig. 8-1 The Share of Pollution Prevention Cost in Sales Cost
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(2') Pollution prevention investment

The share of pollution prevention investment to Japan's GNP as shown in Table 8-1,—rapidly
increased from 1974 01.1 when the issue became the public concern and thus investment hit the even
most high level of 1.8% of Japan’s GNP in 1975,—maintained comparatively high at from 1.6% to
1.8% during 1976 through 1981. But after 1982, investments accomplished onc round coverage in
Jabanesgx industries, déclined to around 1.3% of GNP, ‘

Japan’s pollution prevention expenditure radicaly went up since 1974. The expenditure were
addressed to st'rcnghtcning of monitoring and control system, subsidies for environmental protec-
tion works, promotion of survcy and rescarch for environment protection, compensation for
victims of ‘environment pollution, promotion for natural conservation, purchase of pollution pre-
vention equipments and maintenance cost for :thé:m, treatment plants of sewage water and cffluent
water and Wastés and private compan:y’s polution preveution investments. The total of the expendi-
tures amounted to 600 billion yen in 1970, but it became four times larger to 2.6 trillion in 1975,
and then reached 4 trillion in 1980. The expenditure remained at 4 trillion yen level from 1980 until
today.

The pollution prevention budget of Japanese national government reached 1.8% of the national
general accounting budget in 1975. The figure increased up to 2% of the general accounting budget
in 1976, then it became 2.7% in 1980. The increasiﬁg pollution preventioﬁ budget, however, stop-
ped after 1981 and the shares of the pollution prevention budget in 1986 and 1987 remained at
2.0%. The share of the pollution prevention budget in local governments became around 4% in
1971, then continued increasi‘ng after the year and reached 6.5% in 1978. After 1979, the pollution
prevention budget had increased at the same incrca'sing ratc of local government’s budgets, and the
share of pollution prevention budget in focal governments is kept at 5~6% level.

The amount of aggregate investment for pollution preventions in private sector maintained is
the highest in three consecutive years of 1974, 1975 and 1976. They are 12%, 15% and 13%
respectively. After the year, the figure declined, and became the same level of Japanes¢ national
government, that is, 2.2% in 1987. As for the investment for pollution prevention borne by indus-
tries in 1975, the figure in descending order is chemical industry (220 billion yen), iron industry
(200 billion yeﬁ), electricity industry (170 billion yen) and oil refinery industry (130 biilion yen).
The amounted combined occupied 78% of ] apanese private firm’s total investment in 1975. Though
most of Japanese industries reduced investment amount for pollution prevchtion in 1985, electricity

industry alone occupied 70% of the private firm’s investment, 244.3 billion yen.
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8.2 Financing of Pollution Prevention Investment

Privatc companics bear pollution prevention cost in line with poliuter pays principle in J’:Ipflll
But Japanese national government as well as local governments share the part of the cost in form
of pubhc investment for environment protcctnon Enter pnses can get subsidies by application. The
typlcal examples are special financing arrangement prepared for and there ar¢ a number of financ-

ing institutions in Japan to which borrowers have access with better terms than to city banks.

| (1) Japan Environment Corporation _

Japan Environment Corporation is on¢ promoting construction and financing of industrial
pollution prevention countermeasures for reducing poliution from private firm's factories. In Oct.
1987, the corporation’s function were enhanced to promote anti-pollution countermeasures for city
life. | o |

The corporation’s construction and transfer project include (1) supporting of jointly in;rested
facilitics and buildings for pollution preveution (@ construction of publi'c welfare facilities (green
zone, parks), (3) development of green buffer zone for anti- -pollution, @ construction of ‘national
parks, (8) development of sites for industrial relocation. The corporation executes the dbove works,
on subcontract base. Once the jobs completed, the corporation transfer the assets to private firms
or organizations which request the works. The nct price of assets is construction cost plus capital
costs caleulated in terms of long-term and low interest payment conditions. The corporation’s loan
prdject finances (1) anti-pollution equipment of industries, (2) prevention works for city solid con-
tamination, and (38) construction of joint treatment facilities for _wasfes. Japan Environment Cor-

poration’s activities are as shown in Table 8-2.

Table 8-2 Activities of Japan Envnronment Corporation
100 million yen

1970 1975 | 1980 1985
Construction transfer project 60 1535 450 - 370
Loan project 81 1370 230 280

(2) System of Financial and Other Assistance for Small Business Modernization

This financing arrangement was made-to lend investment money through local governments to
facilitate renovation of small and medium scale firm’s equipments pursuant to the Law on Financial
and Other Assistance for Small Business Modernization. '

In the arrangement, there is a loan system for anti-pollution equipments. The loan arranged

with the Law are as shown in Table 8-3.

Table 8-3 The Loan Arranged for
Smail Business )
120 million yen

1970 1975 1985

4 29 456
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(3) Official finance institutions

Small Business' Finance Corporation’s loan have been carried out from Scp. 1965 for anti-
pollution equipments of small and medium scalc firms as special loan system. The loan are applied
. to waste water disposal facilities, smoke and soot removal tacilities and industrial water pipc linc
for industrics. Further, from 1970, the loan application range was expanded o noise prevention
facilitics, and individual factory’s relocation. The Pcople’s Finance Corporation also established the
special loan system for anti-pollution cquipments in 1970, “The People’s Finance Corporation’s loan
are applied to waste water disposal facilities, smoke and soot removal facilities, noise prevention
facilities and industrial water pipe line. Japan Small Business Corporation also has established the
assistant system related to anti-poltution equipment, which aims to promote construction of joint
waste water disposal facilitics, Japan Development Bank’s special loan is applied to desulphuriza-
tion equipment for fuel oil, transfer-cquipment to industrial water service and waste oil disposal
facilities. Further, the bank is furnishing the fund to exhaust gas desulphurizer, reconstruction of
big cities, ‘modernization of distribution system, [actory dispersion from over crowding and poliu-
tion regulation district and area wide air-conditioning. Table 8-4 shows the loan financed by the

official finance institutions.

Table 8-4 Loan Financed by the Official Finance [pstitutions
100 million yen

Finance Institutions 1970 1975 | 1985
Smail Business Finance Corporation 7 420 1486
The People’s Finance Corporation — 180 190
Japan Development Bank 90 2213 810
Others — 150 40
Total 97 2963 25206

8.3 Tax Reduction System for Promoting Pollution Prevention

The tax reduction systems for private sector is existing in J apzin to promote the establishment of
pollution prevention countermeasures. The short-term (I_eprcciati(m of anti-pollution eguipments
(to be permitted to depreciate balf value of anti-poliution equipment assets in the acquisttion year
and the next year) and reduction for some tax in a case of purchasing automobiles which passed
environment standard regulation are the representative ones of the systems.

The following are the actual examples mentioned in the White Paper on Environment pub-
lished from 1970 1o 1988. _

(1) The special depreciation and reduction of fixed propcrty tax which used to be applied to

desulphurization equipments assets only arc cxpanded for the pressure distillation equip-
ments of indirect desutphurization. (1970) '

(@) The customs tax reduction system ot fuel oil was established to promote desulphurization of

fuel oil by refineries. (1971)
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Though the permission to be able to depreciate half value of anti-pollution equipment assects
in the first ycar was given to private firms, the valid term of the permission was extended.
(1975)

For automobites which passed the 1976 automobile exhaust gas regulations, the sales tax
and acquisition tax werc reduced. (1976)

The reduction of the automobile acquisition tax for clectromobiles was extended for two
years. (1981)

The special deduction of the income tax in saling the lands to the Japan Environment

Corporation for consolidating factories was executed for land salers. (1988)
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This chapter describes the desirable legal and administrative frameworks to be adopted in the.

future so that the Air Quality Management Planning in the Samut Prakarn incustrial district which

will be formed based on the recommendation of this study will be smoothly executed by the Gov-

ernment of Thailand,

k. Legal and Administration Framework of Air Pollution Control in Thailand

We collected the following related acts and had interviews with the officials of the rclated

Governmient Agencies and other institutes concerncd, to grasp the present condition of the air

poliution control in Thailand.

(1) Collected acts

@@@@@@@@6@@@

Improvement and conservation of National Environmental Quality Act (ICNEQA) 1975
Factory Act (FAC) 1969

Industrial Estate Authority of Thailand Act (IEATA) 1979

Public Health Act (PHA) 1941

The City Planning Act 1979

The Poisonous Articles Act (PAA)

Cleanliness and Orderliness of Country Act (COCA) 1960

- Local Health Administration Act 1952

Bangkok Mctropolitan Administration Act 1975
Provincital Administration Act 1955

"Municipal Act 1953
" Announcement of Revolutionary P'n‘ty No. 326, 1)56

(2) Related ministries and agenciés visited

®
®
16
®
®

Environmental Quality Standard Division, Office of the National Environment Board

Air Pollution Control Section, Division of Industrial Environment, the Ministry of Industry
Provincial Industrial. Office, Samut Prakarn Province

Industrial Estate Authority of Thailand

‘The Ministry of Commerce

(8) The Institute of Environmental Research, Chulalongkorn ‘University

&

Thailand Development Research Institute

The materials for the acts collccted and the information obtained at the intcrvicws mentioned

-above were brought back to Japan and were examined in comparison with the Japanese legal

system. Section 1.1 shows the present condition of the legal and administrative frameworks and

Section 1.2 shows the findings on it.
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1.1 Present Condition of Air Pollution Control in Thailand
1.1.1 Legal Framework -

The 12 Acts mentioned above were examined in two roughlydiﬁided groups composed of the
legal control related to environmental protection, especially industrial pollutlon control, and the
enforcement system for the legal control. _ : _

To put it concretely, ICNEQA, FAC, IEATA, PHA, PAA and COCA corresponded to the
former and the City Planning Act, Bangkok Metropolitan Administration Act, Provincial Adminis-
tration Act and M'uni.cipal Act the latter. |

Of ICNEQA, FAC, IEATA, PHA, PAA and COCA, ICNEQA is strongly characteristic of the
basic faw for environmental protection and industrial pollution coi_]trol in Thaifand. Compared with -
this, FAC is the ‘only law possible to enforce the control of industrial pollution and IEATA is
considered to be the law resp’bnsible to control the industrial pollution related to industrial estates.
Compared to these three acts, h_owévcr, PHA, PAA and COCA are hardly related to environmen-
tal administration, as Jong as we examine it from the standpoint of air pollution control. It can be
pointed out that all of these five acts except ICNEQA have only a very weak concept of air
pollution control. The provisions or wording related to the control OfWasiewatér"efﬂuehte are
found but the provisions related to the cmission of smoke are not found at all in all these five acts.
We presume such facts are due to the facts that (i) waste water pollutton is evidently visual in
contrast to air pollution; and (ii) the pollution of Chao Phlaya river and underground water directly
affects the drinking water of people, agriculture, and fishéries, whilc it ‘takes air pollution, a re-
latively long time to affect people’s health (such as asthma), etc. This may also have been influ-
enced by the fact that the degree of seriousness of the air pollution has been low because of the
condition of the economic development up to the present in T hailand, Anyway, we think that the
objective consciousness for air pollutibn control is weak in the system for environmental protection
in Thailand. _ ' _

Examining the acts collected to grasp the legal basis which backs the system enforcing the
environmental protection, we judged that there were no noteworthy prescriptions in the acts other
than ICNEQA, FAC and IEATA. Though ICNEQA prescribed the cstablishment of the National
Environment Board (NEB) and the Office of the National Environment Board (ONEB) as its
administrative organization, the allotment of the enforcement responsibility among the central
administrative agencies is not clear. The environmental administration is very diversified and re-
quires extensive viewpoints—including industrial policies, land utilization, and city planning.
ICNEQA stipulates the establishment of the NEB consisting of a Deputy Prime Minister as chair-
man, the Permanent Secretaries of the concerned agencies and experts appointed to secure the
unification of the government’s environmental policies. The question, however, is who enforces it.
ONEB, as mentioned later, is not necessarily judged to have a practical right. Of course, as it is
- considered desirable for administrative efﬁticncy to utilize the professional knowledge of the re-

lated ministries in enforcing the diversified environmental administration, the enforcement based
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on the legal authority of related ministries and agencies will be selected. However, the provisions
related to the cooperation with NEB or ONEB can't be found in PHA, cte. other than that the
viewpoint of the industrial pollution prevention is found in FAC and [EATA.

In addition to the problems among the central administrative agencics mentioned above, the
provisions which‘p.rc'scribc the relation between NEB or ONEB and local Government are scarcely
found. The provision on cooperation with the central administrative agencies related to the cn-
vironmental administration cannot be found at all in the Provincial Administration Act.

From- the result of the overall analysis of the 12 acts collected mentioned aboire, we consider
the acts which are important in studying the air poliution control in Thailand arc the threce acts of
ICNEQA FAC and IEATA. The details of the Icgai'framcwork, mamly of these three acts, are
described as follows: ' -

(D lmplovement and Consel vation of the National Environmental Quality Act

ICNEQA is the basic law to enforce the environmental administration of Thailand. The excel-
lent features as t_he basic faw are summarized below:

@ | It prescribésl to éstéblish the National Environment Board corisisted of the Deputy Prime
Muustel as ch"u;m(m thc: Secretmy General of ONEB, the Permanent Secretaries of the
eight (8) Agenmes and ten (10) experts and to have NEB form a plan of over‘ill environ-
mental policies so that the unity of environmental administration can be executed.

(@ It prescribes the establishmént of the Office of the National Environment Board as the
-administrative organization of NEB.

(@ It introduces the concept of preventive environment control 1dmmlblrdtlon and gives NEB
and ONEB a prior examination authority for projects which threaten the environmental
quality.

The main prescriptions of ICNEQA of which features are outlined above are as follows:

1) In Section 5 the authority and obligations of NEB are prescribed as follows:

(1) To plan a-policy of environmental conservation and represent it to the cabinet,
To represent an opinion to the cabinet on projects of government agencies, government

cnterprises and private enterprises which threaten environmental quality,

@

(3) To represent the standards for evaluation of the effects on environment quality,

(@ To proposc the environmentat qua[ity standard (emission standards) to the Government
Agencies concerncd, _ _

(& To submit opinons to thc Prime Minister on environment-related regulations of the
Government Agencies concerned and to coordinate the work between governmental
agencies, government enterprises and the private sector, and

(8 To provide advice and suggestions to the cabinet and the Prime Minister as requested.

From these obligations of NEB we can read that the environmental administration in Thailand
is integrated and unified into NEB. In addition, according to Section 6, NEB has the authority to
demand to the Agencies and institution concerned the materials related to the project which

threatens to badly affect the environmental quality and consequently to propose amendments (im-
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proved) of projects to the cabinct. . -
2) In Section 12 the following obligations of ONEB are pfesrihed, leading to clarify its roles as
an administrative organization of NEB:
() Performing work cntfusted by NEB, _
(@ Investigation and study of the environmental condition, etc. related to the prcpm‘ation
of the environmental standard,
©) Pi;oposal of the environmental improvement to NEB,
(@} Grasp of the condition of observing environmental controls and its report to NEB,
(5 Study, ‘enlightcnment, and propagation related to the environment.

3) In Scction 17 (1) and Section I8 the prior examination— Environment Impact Asséssment
(EIA)—on the project which threatens to .badly affect the environmental quality is pre-
scribed. Section 17 (1) prescribes that the Prime Minister should announce the S(::ope (type

of industry and scale) of projects to be obj'eicts of EIA in the official gazetie aécq'rdi'ng fo
the advice of NEB and Section 18 prescribes that EIA should be implemented by ONEB.
The scope of the EIA objects prescribed in the official gazette of the MiniStr.y of Science,
Technology and Energy dated Sept. 27, 1981 according to Section 17 (1) is as shown in
Table 1-1.

Table 1-1 Type and Sizes of Projects or Activitics chﬁil‘ing Environmental

Impact Assessinent (EIA) Reports

ftems Types of Projects er Activitics Sizes
storage volume greater than 100,000,000
1 Dam or Reservoir cubic melers or storage surface arca
greater than 15 square kilometers
5 - irrigated area greater than 80,000 rais
B Irrigation {12,800 hectaras)
3 Commercial Airport all sizes
Holel or Resecs Fagilitigs in an
environmentally sensitive area such
4 [ as areas adjacent to sivers coastal geeater than 80 rooms
areas, lakes or beaches or in the
vicimty of national parks
Mass Transit System ainl Expressway
s as defined by 12e Announcement of alk sizes
the Revolutianary Pasty Mo. 290, 24
November B.E. 2515
Mining as defined by the Minerak Act
6 No. 1 B.E. 3510, No. 2 B.E. 2516 alk sizes
and No. 3 B.E. 2522
indusiris] Estate s defined by the
7 {ndustrial Estate Auathorily of all sizes
Thailand Act, B.E. 2522
s Commercial Port and Hacbour wilh capacity for vessels of greater than
X fon-gross.
9 | Thermal Power Plant Capacity greater than 10 MW
{1} Petrochemical | greater than 100 tens/day of raw materials
Industry required in preduction processes of oil
cefineey andfor natural gas sepacation
(2) Oif Refinery all sizes
(3) tatural Gas :
Sepacation of all sizes
Proccssing
(4) Chlor-Alkaline
Indusiry requiring X
:::(iaima;\:::o[::::m‘ production ¢apacity of each or combined
] Na Oy, HaOH, preduct greater than 100 tons/day
10 | Industries HQ), Ci;. NaOCl and
Bleaching Powder
requiring (rom gre andfor sceap iron as raw
(5} lrons andfor Steel matcrials for production grearee than (00
Industey 1onsfday or using fumaces with combined
capacity greaier 5 tonsibatch
{6} Cement Industry all sizes
(7} 3melting Industry production capacity greater than 50 tons/
_ other than Tron and day P ¢
Steel :
{8) Pulp fndustry production capacity greater than 50 wons/
day :

Sawrcez Noliliation of the Minisy of Science, Technology and Encigy, 1E. 23M issved nnda
Tmiprovement and Conservation of Natienal Enviconmenial Quality Act, B.E. 2518 as
amended Tn B.E. 2521, published in the Royal Generament Garelte {Special fssech, Vol. 98,
part 138, daied Seplember 22, BLE. 2324 (1981)
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4) Scction 5.(6) says, “NEB has the power to rccommend the Standards of Environmental
_ Qﬁality to the govemmentzﬂ agencies having the statutory to prcséribc them.” and Section
17 (2) says, “The Prime Minister shall, with the advice of NEB, have the power to issuc
Notification in the Government Gazette the Envivonmental Quality Standards which, by
law, are not within the scope of power and dutics of any governmental agency. The words of
environmental quality standards, which are used in both articles, mean the emission stand-
ards in Section 5 (6) because they are forced by the act rf_mnagcd by each ministry or agency
while they mcan the_overall environmental guality standards in Scction 17 (2) because they
are established by the P_rime Minister from an overall national standpeint.
Up to the present the environmental quality standards rclated to the ambient air qualﬁy
according to Section 17 (2) have not been established. The National Ambient Air Quality
Standards shown in Table 1-2, however, were announced as the notification of ONEB in
1981, and the standard values have been used practically by governmental agencies as an
environmental guality standard. _
For the emission standards according to Scetion 5 (6), the black smoke degree standard—
requiring 40% or less Dl_l the Ringelmann Scalc—was established according to FAC while
the standards for other substances have not yet been established up to the present. The
guideline for 31 substances, however, has been indicated by the Ministry of Industry and the

contents are as shown in Table 1-3.

Table 1-2 National Ambient Air Quality Standards (Guideline) in Thailand

1 hr 8 hr M Ir
MMethods of
Poliutents average average average average AMeasurcment
value value value valoe
mg/m* mghn mg/m* mgim*
Carbon Monoxide (CO) At 20 - - Nun-Dispersive
: Infrared Delection
Mitrogen Dioxide (NO») (.32 - - - Gase Phase
Chemiluminescence
Sulfur dioxide (SO} - - 0.30 i Pararosaniline
Total Suspended Particilate (TSP) - - 0.33 0.10* Gravimetrie _
Photochemical Oxidant {O;) 0.20 ' - - - Chemilwminescence
Lead (Pb) - - .1 - Wet Ashing

Nuote: = Geomeliie s valny,

Sources: (1) Standard: Notification of Office of the National Enviropment Board, No. 2,
dated November 6, 3. E. 2524, (1981) published in the Royal Goverament Gazet-
te, Vol. 98, Part 197, dated December |, B.E. 2524 (1981) P. 4322-4323.

(2) Methods of Measuremeni: Notificaiion of the Ministry of Science, Technology
and Encrgy, issued under Improvement and Conservatien of National Environ-
mentil Quality Act B.E. 2518, B.E. 2521, published in the Royal Goverament
Gazeite, Vol 98, Part 197, dated December |, BUE, 2324 (1981) P. 42994306,
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Table 1-3 Proposed Industeial Emission Standards (Guideline) by the Ministry of Industry in Thailand

No. Pollutants Emission sources Standard values
1| Particulate matters —Turnace and boiler
Co . Fuel oil burning 1-0.3 gfNm*
" Coal burning - 0.5 g/Nm?
—Iron industry 460 mg/Nov*
—Cement plant and calcium carbide plant - 400 mg/Nm*
— Rack, grits and quarrying plant (production 400 mg/Nm*
amount 50,000 ton/Y or mare) .
—Other emission sources 500 mg/Nm*
2 | Smoke —Furnace and boiler - Ringelmann measureinent value shall not
‘ : i : ciceed 45%:
3 | Aluminium —Furnace and iron manufacturing facilitics {Dust) 300 mg/Nm*
' (AL 50 mg/Nm®
- 4 | Alcahol All emission sources 0.05 Ib/min.
5 | Aldehyde All emission sources 0.05 1b/min.
6 | Ammonia Gas plant 25 ppm
7. | Antimoney : | All emission sources 25 mg/Nm’®
3 | Arowmatic compound All cmission sources (.05 Ib/min
9 | Asbestos All emission sources 27 mg/Nm?
1} | Arsenic All emission sources 20 mg/Nm?
| Beryllinom All cmission sources . 16 mg/im*
12 | Carbonyl Ash : ) 25 ppm
{3 | Chlorine All cinission sources 20 mg/Nm*:
14 - Ethylene For both manufacturing and usc 0.03 Ib/min
15 | Ester All emission sources [ 6.05 1b/min
16 | Fluorine All emission sources 0.3 Ibfton PO25
17 | Hydrogen chloride All emission svurces 200 mg/Nm?
18 | Hydrogen fluoride All emission sonices 10 mg/Nm?
19 | Hydrogen sulfide All emission sources 100 ppm
20 | Cadmium All emission sources 1.0 mg/Nm?*
21 | Copper All emission sources Particulate 300 mg/Nm*
. . (Cu) 20 mg/Nm®
22 | Lead All emission sources. Particulate 100 mg/Nm?
(Pb) 30 mg/Nm*
23 | Mereury All emission sources 0.1 mg/Nm’*
24 | Carbon monoxide All emission sources 1000 mg/Nm®
25 | Sulfur dioxide Manufacturing of sulfuric acid and others 500 ppm
— Bangkok and its outskirts 400 ppm
—Other arcas 700 ppm
26 | Nitrogen oxides Burning 100 mg/Nm*
: Manufacturing of HNO, and others 2000 mg/Nm?
27 | Mitric acid - All emission sources 70 mg/Nm®
28 | Organic substances All emission sources 0.04 tb/min
2% | Phosphoric acid All emission sources 3 mg/Nm*
30 | Sulfur trioxide All emission sources 35 mg/Nm?
Componds of H,S0, As a value of H,S0,
3t | Sulfuric acid All emission sources 35 mg/Nm*

5) Scction 20 prescribes that the Prime Minister has the authority to take emergency measures

for the emergent change of the environmental pollution. It is also prescribed that this au-

thority can be transferred to the Changwat Governor for an emergency in the Changwat

ared.

(2) The Factory Act

FAC has the character of the industrial pollution control act while ICNEQA is characteristic of

a basic law for the cnvironmental conservation. Since FAC, however, widely aims to secure the
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safety level of {he labor environment health and hygiene in a factory, the pollution control is only

onc item on the cqual level with them. FAC is, therefore, not the law system to be called a

complete industrial pollution cdl_lll'ol act.

It is because FAC has the following system that it can secure the industrial poliution control:

1

2)

License system for establishment and operation of factories.

(1) A person who wants to establish a factory has to apply to the Ministry of Industry for its
estdblisluhcnt. ‘The -approval standard is prescribed in the ordinance of the Ministry of
Industry. — Approval of establishment (Article No. 8)

(2 A person who has obtained the approval of the factory establishment has to apply to the
Ministry of Industry for its operation.— Approval of operation (Article No. 12)

@) A factory manager has to apply to the Ministry of Industry for the renewal of the
operation license every three years.— Approval of renewal (Article No. 16 and Article
No. 17) '

@ The prescriptions related to (1) and (2) mentioned above are correspondingly applied to
the expansion and removal of a factory and modification of machinery.—(Articte No.

21 and Article No. 26)

According to item (1) to @) mentioned above, the Ministry of Industry can check the safety

level, labor environmental, health and hygiene and environmental pollution control meas-

ures of the factory before its establishment and operation and, thus the advance reporting

system of the Ministry of Industry has been developed together with the prescription of the

“order of improvement.

Control measures to factories

(1 Tn the case where a factory threatens to cause harm to regional residents, the Ministry -
of Industry has the authority to suspend temporarily the operation of the factory.—
(Article No. 35) '

'(2) An official of the Ministry of Industry is given authority to enier a factory to make

inspection as required. —(Article No. 36)

(3) The matters which a factory should observe are prescribed in 15 items, the details of
which are further prescribed as the ordinance of the Ministry of Industry.—(Article
No. 39)

Though the matters which a factory should observe in item (3) above are considered to be
the basis of the contents of control (license of factory establishment and operation) in FAC,
the mat.ters related to the industrial pollution among the 15 items are only “waste disposal,
waste water treatment and installment of ventilator” in Article 39 (6) and the others are
related to safety, labor envifonment, health and hy:giene. In other words, they lack items
based on the viewpoint of air' pollution control. Further, the 'main'.pm'l of the details
prescribéd ‘in the Ministerial Ordinance refated to Article 39 (6) is restricted to disposal of
hazardous materials, waste water trecatment and ventilation within a factory and lacks items
related to air pollution control.

As mentioned above, the controf items related to the air pollution cannot be found in this
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FAC. However, “the emission standards bascd on the smoke blackness degrec (Ringelmann
scale)” as'shown below have been prescribed as the only air pollution control standards
since 1971 by the Notifiction of the Ministry of Industry according to Article 39 (16).

Indusirial Emission Standards .
In order to avoid industrial nuisance problcms, the. mtensuy of smoke al the mout
" of the stack shall nol_exceed 40 percent of total blackness by the Ringlemann scale except for th
short periods of time during starting of opération, soot blowing, or other maifunctions of th
soot conlrol system. o

Penaity : According to Fac(ory ActNo.2, B.E, 2518 (!975) which rules that wofator are subjecte
‘up to one month' imprisonment of fined not more than 10,000 baht or both.

Source: - Notification of the Ministry of Industry No.4, B.E. 2514 (1971) issued under the Factory
CAct B.'E.. 2512 (1969) dated August 11, B.E. 2514 (1971), published in the Royal Govern-
ment Gazette, Yol. 86 (Special issue) dated August 14, B.E. 2514 (1971)
3) Abolition of license and penalty . : _
As a pledge prescription for intending to enforce item 1) and 2} above, the. prescription of
the temporary suspension or abolition of an operation approval and penalty provisions are
established_ in Article 40 through Article 50,

(3) Industrial Estate Authority of Thailand Act (IEATA)

This act prescribes the establishment of the industrial estate authority (IEA) as a government
cnterprise, FEA’s obligation_of developing the industrial estate, standards of sclling the industrial
estate in lots, standards of administration on the grounds of the industrial estate, organization of.
this authority, ¢tc. Such prescriptions clarify that G) IEATA is an act managed by the Ministry of
Industry and (2) the Ministry of Industry manages and _supe’rvises this authority. This act contaiﬁs
no prescriptions for the management of the factories in the industrial estate developed by IEA
from the viewpoint of air pollution control but says that it manages the factories in the ihdustria]
estate according to the national laws and codes related to the public health and the environmental
quality. The move into the industrial estate is made under the approval according to the standards

prescribed by the Board of Directors of IEA.

(4) Public Health Act (PHA)

PHA is a law aiming at maintaining the public hygiene mainly related to garbage collection and
food contamination. Therefore, control from the viewpoint of the industrial pollution cannot be
found in almost all the provisions but in Article 19 the emission of smoke or uncombusted subst-
ances is prescribed as nuisance which does barm to a person from the viewpoint of public hygicne
and is put into the object of control together with other nuisances (various filth, vibration, noise,
odor, ctc.). It is prescribed that the control of these nuisances is managed under the supervision of

local administrators.

(5) Laws related to motor vehicle exhaust gas regulation

For the law system related to motor vehicle exhaust gas, the cmission Standérds based on
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ICNEQA article 5 (6) are proposcd to the related agencies by ONEB and, according to this, the
Polibé'l)é;ﬂartnwnt, Ministry of State and the Land Transport Departmcnt, the Ministry of Trans-
port and Communication determine the emission standards based on the laws of which cach agency
takes charge of. The Police Dcpaﬁimcnt bases its emission standard upon the Rcvolntionary Party
No. 16 and the Land Tfﬂhspbr‘f Dcpartment, upon Land Tfansporl Act. Table 1-4 shows the details

of these emission standards.

Table -4 Motor Vehicle Emission Standards

Emiswime Shindhirds

Qrganization Purimeters Mcasuring Aaximum Muasuring Methads
Systems Permissible Eisnit {sunenary}
2]

(1) ONEB (Office of Bhick Smoke Bosch by L} At rapid acceleration uader
the National niv-lowd condition to maxi-
Envirenment, . : mum rolating speed. Use '
Board) maxininn value of the fwo

: Mmessurenients,
or
Hartridge ‘52 23 On tess bench, ronning with
Bosch 40 full-Toad at ¥% oF the maxi-

mum Fotating speed, Use
average vatwe of the twe

nwasurements.

<0 Non-Dispersive [3 §) Thing

Infrared 2} Average vales of the twe
Detection Imeasusemenis
(2) The Police Black Smoke Smuke meter ) At bmpcs retaring specd
Pepariment ’
{3) Deparinent of Black Smoke Bosch 30 The same as ONEB in 1)
Lund Transpuort or
Hariridge 52 The same as ONEB in 2)
Bosch 40
f&e] Non-Dispenive & The swne us ONER.
Infrarcd

Deteerion

As shown in Table 1-4, the emission standards of the Police Department and the Land Trans-
port Department correspond t_b the emission standards proposed by ONEB completely. The sub-
stances objectivé for regulation are black smoke and carbon monoxide (CO) but not nitrogen oxide
(NO), lead compound (Pb) and hydrocarbon (HC). As for the'regulation methods, the Land
Tranéport Department controls motor vchicles registered under the Land Transport Act through
vehicle inspection conducted per year and the Police Department checks all types of vehicles on

roads according to the Road Traffic Act (regérding only black smoke as objective for control).

(6) Other acts

The brcscriptions directly related to the environmental contro! were hardly found in the City
Planning Act 1979, the Poisonous Articles Act, Cleénliness and Ol'der!iltcss of Country Act, Local
Health Administration Act, Bangkok Metropolitan Administration Act, vainci.al Administration

Act, Municipal Act, and Announcement of Revolutionary Party No. 326. The City Planning Act is
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on the standpomt of 1mp10v1ng the dwulimg environment in developmg and promotmg the mty
planning and not on the stdndpomt of diminishing 'md prevemmg the industrial pollution. The
Poisonous Articles Act also prcscnbcs the control of the manufaclurmg, storage, import and ex-
port, and discharge of pononous substanccs but does not prescribe the control of their dischar gc
into the smoke and waste water from manufﬁctuxmg processes.

Further, in the Provincial Administration Act and Municipal Act the prescription rciated to the
public hygienc (securmg of drinking water, garbage disposal, ctc.) as the obhgatlon of the local

administrative agency exists but the definite prescription related to pollution control including that
for air pollution does not exist. '

1.1.2 Present State of Administrative Qrganization

There are eight gove_rmﬁenta! agencies constructing NEB, as pfc,m:ribcd by ICNEQA, including
the Ministry of National Defense, Ministry of Agriculture, Ministry of Transport and Communica-
tion, Ministry of hltcrior, Ministry of Sciellce; Technology and Energy, Ministry of Public Hea!th,
Ministry of 'Industry and the National Economic Social Development Board. From this it is evident
that the environmental adiinistration in Thailand is conducted by many scparate agencics. Confin-
ing the administration to the air pollution control, however, we can consider that the administrative
control for factories as main emission sources is opcr:atcd mainly by the Ministry of Science, Tech-
nology and Energy having ONEB as a subordinate organization and the Ministry of Industry with
participation of the Ministry of the Interior and the Ministry of Transport and Communication
in the function of the motor vchlcles exhdust gas control judging from the study mentioned in
Section 1.1.1.

‘The alloted task of the environmental administration in the central government administrative
agencies is as shown in Fig. 1-1.

Nativnat Environmentad Board

{NEB)
Prime Ministers Blinistry of Public Ministty of Scicnee, . Ministey of Minis_lry of the Ministry of 'i*rAunsij)rt
Office ’ Health Technoloy und Encrpy Industry . Interior and Communication
Puhfic hygicne
© Depariment of ! Dapartmient of- Dcpilr:meni of
industrial Wark Police Lard Transport
Elect ric-i ¥ (}‘-F,u i}!i“:_: . ONES Controb of facteiies Contiol of Exhaust gas
Authority of Thalan motor vehicles control of Bus
’ il and Truck
Contrul of power plants Establishment of Tunmng
s overall couniry cavironmennd policies

Fig. 1-1 Organization Chart of Environmental Administcation in Thailand _
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The local administrative agencies arc sectioned into Province (Changwat) and city (town, vil-
lage) agencies. Samut Prakarn Province which is the objective arca of this investigation is divided
into five countics (Amphoes) of Phra Pradacng, Prasamut Jedi, Samut Prakarn, Bang Plec, Bang
Bo, and cach Amphoe is further divided into forty-five wards. Samut Prakarn City which exists at
Pak Nam Tambon in Samut Prakarn Amphoe and Phra Pradacng City which exists at Talad Tam-
bon in Phra Pradacng Amphoe have a municipal govefnment and the remaining 43 Tambons are
wards directly administercd by Samut Prakarn Province.

Accordingly, the local administrative agencics in Saimut Prakarn Provinee are the Provincial
Agency and iwo'Municipal Agencies but_we cannot understand that these local administrative
agencies perform the administration of the air pollution prevention as shown by the Provincial
Administration Act, etc. in 1.1.1, However, the adminiétrative organization of Samut Prakarn Pro-
vince shown in Fig. 1-2 indicates the existence of th¢ Changwat Industrial Office. It has been
confirmed by the explanation at the interview with the Ministry of Industry and the Industrial
Office of Samut Prakarn Province that this Industrial Office is involved in the provincial industrial
pollution control as the window of the application for the license of the establishment and opera-

tion of factories according to FAC.

Governor

Deputy Governor

Changwat Governors Changwat Industeial Changwat Public Works Changwat Health
Office Office - Office Oftice
Sub-division | ngggj ~ Seetion ] Sub-division
I  Project & Planning ~I Administration = Survey & Design Administration
!
- Administration Factory Inspecti Electricity & Water Lol Pranning & Bvaluati
. ~| y Inspeclion Warks Control Planning & Evaluation
. . Technical Promotion &
i Management K
4[ Special Activities —I Ragen Construction Control Pablic Service
: . Building, Theater &
~| Fing L] - | 4 — i
. inance Fuel Control Changwat Hospital

‘Changwat Labour Office

Administration L+ Commuaity Hospital

Suls-division

Labaur Administration

Facotyr Coatrol

Fig, 1-2 Organization Chart of Samut Prakarn Province
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From the matters mentioned above, it can be judged that the administrative 0rganizzition-in
Thailand related to the emission control for stationary sources is limited to ONEB, the Ministry of

Industry and the Industrial Office of Samut Prakarn Province and the outline is as follows:

(1) ONEB
ONEB, which is NEB’s cnfouement admmlstratwc orgdmnt:on is- regarded as one depart-
ment of the Ministry of Science, Technology and ‘Energy in the administrative o_rgamzatlon and is
composed of the administrative office and four divisions, each of which consists of five to seven
bCLthﬂS as shown in Fig. 1-3. As basic role of ONEB is as shown in 1.1.1 (1) 2), the details of the
role of each division are as follows:
1) Information and Environmental Quality Promotion Division
(D Public relations related to the whole ONEB
(@ Impiementation of education, cnhghtcmncnt and training on enwronmcnt
(3) Cooperation with fo;elgn governments and institutes, and various mtematlonal orga-
nizations - ' '
2) Environmental Policy and Planning Division _ _
(1) Determination of long and short term environment improvement plans and determina-
tion of various policy drafts and of their implementation methods
(@ Surveitiance of activities of government agen'cies, government enterprises and private
sector, related to environmental quality
3) Environmental Impact Evaluation Division
() Examination and evaluation of Environmental Impact Assessment (EIA) on devetop-
ment projects
(@ Investigation and Study for determining plans for overall environmental preservation of
specially designated areas (Chao Phraya river basin, etc.)
4) Environmental Quality Standard Division .
() Monitoring of environmental quality and collection of data
(2 Study of environmental standards and other environmental-quality-related standards,
and representation of opinion on them '

(@ Investigation and examination on pollution problems

(2) Ministry of Industl‘y—ﬁDcpartmcnt of Industrial Work

The Ministry of Industry is a very large government agency, ha‘vingfoilr departments such as
the Department of Industrial Work (DIW), Department of Mining Resources, and threc govern-
ment enterprises including the Industrial Estate Authority. The DIW among thesc'manages the
factory control according to FAC and is divided into several divisions, in which the Industrial

Environment Division exists as shown in Fig. 1-4.
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Seetion
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r ‘Weler Resources
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Fig. 1-3 Organization Chart of ONEB

Ministry of Industry

|

Dépaitenent of fndustriut
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Divisivn of Tndustrial
Environment

l

-

-
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Section
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won Faclory waste water
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[acivries

" Adr Pollution Contiel
Seetion

* Muaitoring of air paliution
» [nstruction and
recommendation for
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Coascrvation Sectivn

@ Muonituaing of waste water

fram offices and factories

arcund river and eoast
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Fig. 1-4 Organization Chart of the Ministry of industry Related to Environmental Policy
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The examginat'io.n of the application for t_hé approﬁﬂ or renewal of the establishment, increase
and opé_ratiori of a factdry according to FAC is controlled by the Factory Control Division but the
judgéfhcnt: on the effect 'ﬁpim the environrriciital quality is asked of the Industrial Environment
Division. This Division is also responsible for im;ﬁ[cmcnting pollution control such as a factory

inspection conducted as required based on the complaint of regional residents related to industrial



The Air Pollation Control Section, which consists of 3 supervisors and 13-+15 inspectors, con-
ducts factory-inspections on nearly 600 cases per year. The inspection standards on which the
control of this Section is groundcd are the environmental standards as ONEB's guideline and the
cmlss:on stanchrds of the Notificat:on of the Ministry of Industry. The data obtained by the

me'\surcmcut for mspcctmn are analyzed at the Laboratory of this Division.

(3) Changwat Industrial Offiée__ln(lustriat officials of Ministry of Industry
Industrial officials are dispat.chc_d'to"??; Changwats.excépt Capital Bangkok from the Ministry
of Industry and this local official controls the Changwat Industrial Office at each Changwat. The
Industrial official is a person in the Section Chief class of the ministry proper in the administrative
official rank, and his statf, comprised of as many as about 10 persons, the number of whom differs
with the scale, ete. of éach Changwat, o;'ganizc the office. Though this Changwat' Indtnétrial’()ffice
is formaily under the command of the Changwat Governar as one deparm;acnt of the Changwat
administrative org'aniiatioh the duties of this office are @lthe execution of the responsibilities as
representative of the Ministry of Industry and O the execution of a part of the various duties of
four dep'lrtments in the Ministry of Industry, and this office substantially performs the function as
a local agency of the Mu_ustry of Industry. The examination of the application for approval of
establishment and the operation of a factory is the main duty of this office. The duties on license
related to establishment and the operation of a factory are items excluéivc]y controlled by the
Department of Industrial Work of the Ministry of Industry proper. The authority to perform the
duties, however, is given to the industrial office within the scope mentioned below:
(1) Examination of the application for approval of the establishment and operation of the
factories belonging to 33 non-pollution type industries.
(2 Examination of the application for rencwal of the operation of the existing factories in
all types of industries (99 classifications)
The result of the examination of the industrial official on the application should be reported to

the Department of Industrial Work and the Changwat Governor.

On the other hand, motor vehicle exhaust gas restrictions are conducied by both Land ‘Trans-
port Department and Police Department. The cooperation between both departments and ONEB
arc performed through NEB which the permanent secretaries of the ministry (Ministry of State,
and Ministry of Transport and Communication) to which each department belongs joins as its
member and the detailed adjustment is performed by the Technical Subcomsnittee on Automotive
Air Pollution Control instituted in the ONEB. Meanwhile there is no stipulation in the Land Trans-
port Act and the Road Traffic Act for establishing and enforcing each emission standards accord-
ing to the recommendation of ONEB, The =c'()op'crati(m between the three parties therefofe is not
backed up legally, which permits the existence of the three dlfferent emission standards at the same

time as shown in Table 1-4.
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1.2 Constraints of Air Pollution Control in Thailand -

As mentioned in. 1.1, in Thailand the basic policy of the environmental preservation is deter-
mined by NEB based on ICNEQA and implemented by ONEB. In this respect, the unification of
the environmental administration has been established and the implementation of the consistent
policy has been poséiblc, like that in other countries. In the stage of the executing air potlution
control, however, the main administrative organ related to the control for stationary sourccs is the
Ministry of Industry which makes FAC 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 poliution but is the control law
related to establishment of a factory.

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

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

(1) The acts to enforce the air pollution control or the existent codes have not been adjusted.
ICNEQA prescribes the establishment of NEB, policy planning by NEB, establishment of the
environmental standards by the Prime Minister, recommendation of the establishment of the emis-
sion'standards to the government agencies concerned, prior examination of development projects
by ONEB, etc. so that ONEB can determine and implement the framework of the environment
preservation administration. It, however, docs not have the provisions as to cnforcement of con-
trol: (1) how, (2) by whom, and (3) based on which standar ds an industrial emission source shouid be
controlled. _

‘In FAC it is prescribed that the examination of the 1pp|1mt10n for 'approval of establishment
and the opcratlon 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 shight 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 cxhaust gas restriction is

not specifiecd in the retation 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 according to ONEB
notification '011t this docs nbt have the legal ground:
CO, NOZ, SOy, TSP, Photochemical oxidant, Pb
2) Emission faullties as the scope of control
To make the obJects of the admlmstratwc control clear, it is necessary to define emission
facilities based on the kind, emission volume and concentration.

3) Control objective personsmcontrol objective emission SOUrCes
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The cmission sources which cmit the substances of 1) from their facilities in 2) are not
defmcd Consequently, the peisons to be controlled became many and unspcuflc and the
data collectlon on cmission sources has not been achieved, thus the effective '\dzmmstxatlon '
has not. been implemented. It is necessary to make clear the scope of the controt objective
persons also in the meaning to expect the cmission sources to take an autonomous attitude
toward the environmental quality prescrvation. -

4) Control measures
It is an absolutcly necessary condition as measures for controlling an industrial emission
source to set up the obligation to the establishment of emission dispoéal facilities and the
emission Standards ('concénti'ation or volume) for every control objective substance and
emission facilities. In addition, it is also nccessary to designatc a control objective area if
considération is made from the viewpoint of more effective administration.

5) Data collection system for emission sources
For implementing the air environmental control, it is necessary for the admmistmtlon side
to collect the detailed data of each emission source. They are, if shown concretely, as fol-
lows: _ .
() Name and address. of factory . _
@ Kind and structure of emission facility (dctails of capacity such as 'burn’ing capacity and

_heating area) . ' '
(3 Way of use of emission facilities (defails of operating condition, kind and volume of fuel
used, cic.)

@) Smoke treatment method, etc.
These arc rcqu1rcd to be sufficiently useful for the judgement of the planning and execution
of policies on the administrative side.

(3) The control of the environmental quality can be performed in the linkage in which the adminis-
trative purpose (environmental standards as an objective or index) is set up, in which measures
such as emission conirol are used to attain the purpose 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 chcck' between the administrative purposc and the
administrative measures. However, there arc no prescriptions in ICNEQA for the obligation to

permancntly monitor the environmental quality on the administrative side.

(4) ICN EQA prescribes that the prime minister has the power to establish the environmental quali-
ty standards and the measuring methods in Section 17 and says in Section 25 that “whoever violates
it shall be liable to imprisonment for a term of not exceedmg one month or to a fine of not more
than 1,000 baht or both”. In other words, the environmental quality standards in this provision ; a:c
judged not to be the concept of the ob_lectlve or index for carrying out the admmts_tratwe; measures
but to be the concept of the control standards. It is considered that application of a penalty is

practically difficuit because it is usually difficult to specify the violator for the environmental stand-
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ards and that Section 17 (2) lacks appropriateness from the viewpoint of a legal theory because the
setting up of the control standards are prescribed in Section 5 (6). Basicaily, it is a problem that the
prescription of the environmental quality standards which are to be the core of the environmental

quality control has not been adjusted.

(5) As discussed in the Part VI, the contribution rate of motor vehicle exhaust gas reached 80% to
90% of NO, concentration at the point where the environmental standard of NO, is exgecdéd in
Samut Prakarn industrial district. Thus, to reduce the concentration of NO,, the restriction of
motor vehicle exhaust gas is important, however, the current motor vehicle exhaust gas restriction
in Thailand has the following constraint to be improvéd:

(1) The substances objective for restriction are only black smoke and CO, but NO, is not

regarded as the objective.
(2) The vehicle types under the control by Land Transport Department are limited to buses

and trucks, but the ordinary passenger vehicles are cxcluded,

(6) The replction of the staff on the administrative side to implement the environmental control is

not enough. ONEB is a system with a sufficient organization and staff to perform the promotion of
th_é cnvironmental administration in Thailand. Moreover, in the DIW of the Ministry of Industry,
the Industrial Environmental Division and the Air Pollution Control Section are also established.
However, it cannot be expected for these staff of the central government agencies to execute
the environmental control administration including the collection of the emission source data and
the smooth promotion of the control measures covering 72 Changwats in the whole country of
Thailand. Further, even in Samut Prakarn Province which is the greatest industrial province in
Thailand, since there is no specialized cnvironment division or department althougﬁ the Provincial
Industrial Office exists, it isiinipossible to execute the environmental administration in close con-
tact with a region. In addition, the technical staff carrying out the permanent monitoring of the

environmental quality is very deficient.
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2. Legal and Administrative Improvement for the Air Quality Management Planning

2.1 Legal Framework on Air Pollution Contrel in Japan

Japan has a rclatively long history of environmental pollution and the first phenomenon
appeared in the 1880s. Industrial poltution in the general sense; however, was not experienced until

quite a long time had passed, and people did not get interested in environmental pollutinln' until

social interest in it rose and pollution control measures were taken by administrative organ in the :

1960s. In 1967, the Basic Law for Environment Pollution Control was established to set up the
principle for conducting pollution control. On the basis of the Basic Law, the laws concerned with
control of air pollution, water pollution, n'oise','and vibration were enacted.

This section describes the Basié Law, the Air Pollution Control Law and the Law for the Estab-
“lishment of Organization for Poltution Control in Specified Factories. We expect that this will
contribute to the promotion of legal framework on the Air Quality Management Planning for the
Samut Prakarn Industrial District in Thailand.

2.1.1 The Basic Law for Environment Pollution Contrel

(1) Objectives ‘of the Basic Law for Environment Pollution Control

The objectives of the Basic Law is to protect people’s health and pre.s'erve their living environ-
ment. ‘Another objective is to cstablish the basic and synthetic measures for pollution prevention .
and therefore clarify the responsibility of enterprises, and nationl and local governments.

Although this law was specified to attain harmony between the preservation of the environment
and the sound che!bpmem of ecdnomy when this law was enacted, this specification was consid-
ered as taking preference over the economy and thus people doubted the attitude of the govern-
ment toward handling pollution control measures. Thus, in 1970, the government eliminated. this
specification and instead, recognized the protection of people in a positive measure and preserva-
tion of the living environment regardless of the influence of cconomic development as the purpose

of pollution prevention.

(2) Dcfinition of environmental pollution

To clarify the objectives of pollution control measures which the government copes with, the
following seven types are defined as environmentat pollution that adversely affects people’s health
and living environment.

@ Air pollution

(2) Water poliution

(3@ Soil polluticn

(#® Noisc

(8) Vibration

(8) Subsidence of ground

@ Odor
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For this reason, radio wave obstruction and health hazards caused by food contamination are

handied outside of the objective for this law.

(3) Responsibility of Lntupnscs

Because of the recognition that the 1csults of corporate activities arc the main factor of environ-

mental pollutlon occurrence, the responsibility of enterprises is stipulated ahcad of those of the

national and local governments. The content of the responsibility of enterprises is summarized into

the following three points:

o}

Taking measures required for pollution prevention such as the treatment of smoke and soot,
waste water, and refusc.

This sector includes the observance of the standards based on the Air Pollution Conirol
Law, Water Po_lllition Control Law and other laws; and installation of a smoke and sool
removal facility and waste water treatment facility. In addition, the responsibility of assign-
ment of a person in charge of pollution prevention is included due to the Law for the

Establishment of the Organization for Pollution Control in Specificd Factories.

Cooperating with the pollution control measure conducted by the national and local govern-

ments _
An example included in this sector is that entreprises should bear the expense of public

_pollution preventive construction (constraction of a green belt, dredging of rivers, construc-

_ tion of sewgrage, ctc.) on the basis of the concept of the “Pollution Pays Principle” (PPP).

The details are spcci'ficd by the Law concerning Enterprises Bearing the Cost of Public
Pollution Control Works. In addition, the responsibility to cooperate for a varicty of poliu-
tion control measures to be executed by the national and local governments is included,
Efforts to prevent pollution by the use of material for production and processing of prod-
ucts |

This sector includes an cffort to produce no product whosc waste is impossible to dispose
of, concrétely for example, fulfillment of unicaded gasoline project for oil refiners to pre-

vent iead pollution from automobile exhaust gas.

(4) Rcsponmbihty of the nationdl government

This law stipulates that the national government should establish and fulfill the basic and syn-

thetic measures to prevent cavironmental potiution. In this law, the following nine articles are

specified:

@‘@@

®

@ .

setting and securing the environmental quality standards

Estabiishing restrictions concerned wifh discharge such as the Air Pollution Control Law
Fulfiliment of the restrictions related to [and use and arrangement of a facility producing
pollut:on

Promotion of the arrangement of poliuti'oh preventive facility such as the arrangement of

sewerage

‘Arrangement of the surveillance and measurement systems
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(6) Investigations of pollution

() Promotion of the R&D of pollution preventive technology
(® Spread of the knoWledge about pollution prevention

(@ Consideration of pollution prevention in local development measure and protection of natu-

ral envitonment (preservation of green area, ¢ic.)

(5) ReSponsibiiity of the local government _
As compared with the responsibility of the national government to establish and fulfill the basic

and synthetic measures for environmental pollution prevéntion, the local government is s'pecificd to

have a responsibility to take its measure in parallel to that of the national government; and estab-

lish and fulfill measures corresponding to the natural and social conditions of a given area.

(6) Responsibility of people

The responsibility of pcople to pollution occurrence and the countermeasure is small as ‘com-
parcd with thosc of cnterprises, and the national and local governments. Pcople are, howev:er,
members of a country and local community, and stand on the position to advance pollution preven-
tion together with cnterprises, and national and local governments. Further, people must take
responsibility for the generation of automobile exhaust gas, flue ga‘é from household heating sys-
tems and effluent of waste water. From this recognition, this law specifies that pcopl%: should
cooperate in the pollution control measures conducted by the national and local governments as the

responsibility of people for pollution control activity.

(7) Environmental Quality Standards

'The article 9 of this law specifies that the national government shoild determine the environ-
mental quality standards concerning air pollution, water pollution, noise and soil poilution and
make efforts to secure them. The environmental quality standards related to air pollution are

specified as shown in Table 2-1.

In the case that many factories are gathered, even if the emission volume is controlled in an
individual factory, the accumulation of individual emission pollutes the environment remarkably in
composite effects. To avoid such phenoménon, the environmental qua!i:ty standards arc specified as
criteria desired to maintain human health and preserve the living environment. Thus, the environ-
mental quality standards specified in this law are not based on the concept such as allowable fimit
and ideal value, but objective criteria for reducing pollution by taking a variety of measures such as
scttmg emission standards and factory location restrictions.

As mentioned above, the environmental quality standards are spccmed from two standpomts of
maintenance of human health and pleservat_lon of the living environment. The air cnvrrqnmentdl_
quality standards are determined for the first reason for maintaining human health and the pre-
servation of the living environment is secured within the standard value. '

Considering the explication of a new substance adversely affcctihg the human body in future

and the development of technoldgy, this law specifies that the government should always make an
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Table 2-1 Huvironmental Quality Standards in Japan

Substance

Sutfur dioxide

Carbon monoxide

Environmental
condition

The daily average of

hourly vatues shall be
below 0.04 ppm and
the hourly value shall
be below 0.1 ppin.

The daily average ol
hourly values shall be
below 10 ppm and the
average of houtly
vatues in eight (8)
consccutive hours
shall be below 20

ppm.

Nitrogen dioxide

Suspended particulate
ntter

The daily average of

hourly values shall be
within or lower than
the range bétween

{LO4 ppm to 0,06 ppm.

The daily average of )

hourly values shdll e
below 0,10 mg/or* and
the howrly value shall
be betow 0.20 mg/m?®.

Photochemicat oxidant

The hourly value shall

Ire below 0.06 ppm.

Conductometric

Absorptiometry using

' Suspended particulate matter: Airborne paruclcs of 10 microns or tess in diameter.
2 Photochemical oxidant: Oxidizing substances such as ozone and peroxyacetyl nitrate (PAN) praduced by photochemical reactions
(only those mp'lhle of isokating iodine from neutral potassium iodide, excluding nitrogen dioxide).

Measurement Method using non- For a place where it is [ Weight concentration
method method i dispersion infrared-  § judged that its air measuring methods neutral polassivm
' ray analyzer pollution by nitcogen | based on filtration iodide solution, or
dioxide can be collection, or light coulometry.
grasped, light scuttering method, or
absorption luminous [ piczoclectric
intensity method microbatanee method
using Salzman reagent | or S-ray attenuation
is cmployed. method yielding
vitlues having a linear
relation with the
values of the above
method.
Remarks:

'1pptopuatc Judomcnt from scientific vaewpomis and revise the environmental qmilt y standard

value as rcqmred

8 Establishment of pollution prevention plan

From the same vicwpoint mentioned above, this law also stipulates that the Government should
cstabllsh an environmental poilunon control program to prevent positively pollution problems in
the reglon where mdustnal development is pr omoted since environmental pollution prevention in
such region czmnot be altamed only by 1mposmg an emission control on an individual factory.
Aithough an cnvnmnmenhl pollutlon control program should be established and fulfilled by local
government corrcspondmg to the actual situation of that region to prevent poliution, cooperation
befwecn national and tocal governments is indispensablc because of the closc relationship with
national measurcs such as the national land utilization program, industrial location policy and cner-
gy policy. For this rcason, an environmental pollution control program is establisbed in the follow-
ing manner.

(1) The prime minister produces the basic policy of the pollution prevention plan.

(2 The prime minister requests the Conference on Environmental Pollution Control to ex-
aminc the plan and hear the opinion of governors of a related prefecture. After that, he
Shows.thc basic policy to the goxferriqr of a related prefecture and instructs him to establish
the po'llution pfevention 'plan. | o

® Upo_ﬁ receiviﬁg the plan, _the governor produces a pollution prevéntion plan on the basis of
the basfc policy zihd"subx’nitq it to the prime minister for qpproifal

@ The prlme minister appmves that pollution prevention plan through an examination of the
Conference on Envlronmcntdl Pollution Control and submit its approval to the governor.

Up to 1989, the t'lsks for establishment of the enwronmentdl pollution control programs were

conducted by the govcrment seven times, and 41 programs in total have been established.
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(9) Conference on Environmenta! Pollution Control and Council for Control of Environmental _
Pollution '
1) The Contmcncc on Envnonmental Poliution Control _
Because a problem concerning pollution is very comphmtcd the administrative organ
cmresl)ondmg to it ranges over some government agencies in multiple aspects. For exam-
ple, it relates to administration of hygicne and welfare from the vicwpoint of human he'llth
administration of tra(le and industry from the v1ewp0mt of industrial cultivation and admi-
mstranon of construction from the st‘mdpomt of urban development and environment. To
correspond to this condition, in 197, the qnwronmentdl pollution related burcaus of indi-
vidual agencies were unified to establish the Environment Agency. Although the adminis-
tration of cnvironr_nental pollution _cbntrol was unified, there were still a great number of
matters related to the administration of cach agency and the necessity of communication
and adjustment between agéncies existed. In addition, to set up an Environmental Pollution -
Control Progmm' to promotc a synthetic poliution control policy, an organization to pro-
mote that synthetic administration was required. From this backgroun'd. the concept of an
administrative committce having strong authority to unlfy poliution control '1dmlmstrdt10n
was generafed. However because pollutlon phcnomenon was compllcate(l and ranged over
many ficlds, the administrative organ could not help but become specialized in multiplc
aspecté. For these reasons, as an organization to secure the consistency of govcrnmenfal
| pollution control while making the best use of the administrative efficiencics in the special |
fields of each agency, the Government finally decided to esta:bilis'h' the Conference on En-
vironmental Pollution Control headed by the prinlc minister as .chairman and consistihg of
the ministers of the concerned agencies. That is, while the Conference examines and deter-
mines synthetic measures, each determined measure is executed under the authority of the
concerned agency. The synthesis and matching of individual 'adn'"tinistr_ations' are secured
sufficiently through examination at the Conference because the ministers of the concerned
ag,enciés act as members of the Conference. Although the Conference looks like an inner
~cabinet, it has no authority substituting the government and is subsidiary or ganization be—
longing to the Prime Minister’s Office while m’maged by the Enwronment Agency.
2} Council for Control of Environmental Pollution
(1) The Central Council for Controi of Eavironmental Poilution
A pollution problem is related often to mu'ltipie. ficlds and.scientif.ically unknown to the
public. Thus specialized knowledge, research and judgments on a wide viewpoint are
necessary to establish a countermeasure. For the solution of a_problehl and taking an
appropriate countermeasure, it is necessary to listen to the opihioné of scholars and
experts. The Central Council for Control of Environmental lfollution_ was established in
the Environment Agency as an advisory organ for the prime minister, _the' minister of
the Environment Agency and the ministers concerned. Currently, the Central Council
comprises synthetic, planning, contiol paluning, air, water divisions, etc., totaling nine
divisions and about 80 personé, mainly scholars, are abpointed és members of the
Council. |
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(@ Local Councit for Controt of Environmental Pollution of cach prefccture
This Law also stipulates that cach prefecture has to set its own council, corresponding to
the Central Council. Since a poliution problem is strongly affected by natural, social and
economic conditions in an arca, it is nccessary to reflect the opinions of local people and
'governmcht in formulating a concrete countermeasure. That is the reason why establish-
ment of lht, Local Councit was obligated to each prefecture as advisory organ for its
govcmor investigating and cxamining the basic matters of pollution control on its pecu-
fiar stdndpo_mt. As of 198_9, all the prefectures have this council.

(3 Municipal Council for Control of Environmental Pollution
Although the purposé of the municipal council is the same as that of each prefecture,
the establishment of this council depends on cach city while cach prefecture is under an
obligation to establish its local council. The main role of the Municipal Council is to
examine the corrchtaon between construction of a new plant and pollution, and advise a

city of its fmdmgs As of 1989, about 100 cities have their councﬂs

(10) Settlement of environmental disputes and relief for victims of pollution
To establish the administraﬁvc system for settlement of environmental disputes and relief for
wctlms of pollutton after damage has occurred from pollution, this law specifies that the govern-
-mcnt should take required measures. Although it is posubie to apply ordinary laws to handie
d:sputes and rellcf to a pollution problem, often these laws cannot copc with this issuc because
there are a great numbei of unspecified victims and assaulters in most cases, and the relationship
between the cause and effect is difficult to clarify and victims often stand on a socially weak point.
From this recognition, this law specifies some provisions to solve rapidty a dispuie related to pollu-
tion and provide relief. : '
According to this spsecification, the Law concerning the Environmental Pollution Dispute was |
cnactcd in 1970 and the Environmental Dispute Coordination COmmlbbl(J!] was also established. In
1973, the Law concer ning Special Measures for the Relief of victims of the Pollution-related Pa-

tients was established to assist victims whose health has been damaged by poliution.

2.i.2 Aljr Pollation Comrol. Law

In December 1968, the Air Pollution Control Law was enforced to replace the old “Smoke and
Soot Regulation Law”. This law was established on the principle of the Basic Law established in
1967, that is, the government should protect human health and preserve the living environment
synthetically and positively thl‘o.ugh restriction of exhaust and sctting of environmental quality
standards. Upon establishment, the following points were discussed concerning whether they

. should be included in the Air Pollution Control Law according to the tenor of the Basic Law.
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(D To introduce the coneept of poltution control for an overall arca by setiing environmental
quality standards in contrast with the old law intended to control only individual emission
sources. | ' |

@ In addition to the stipulations of the “prior report system of smoke and soot cmitting facili-

ties” in the old law, to introduce into (he new law the concépt‘of a pef:nissiou system for the
instaliation of a smoke and soot emitting facility (restriction of factory establishment).
To stipulate the maximum permissiblé limits of motor vehicte exhaust in the new law.

To enable the new law to control air pollution from a preventive prospe:c-t'.

ONORO,

To introduce into the new law the stipulations concerning emergency measures in case-the
air pollution reaches the extent which may cause damage to human health or the living
environment. - ' '
OF the matters mentioned above, a discussion was concentrated-on item (2), that is, restriction

of the installation of a facility, in particular. The point was that although the necessity of a factory

location restriction could be recognized from the spirit of the Basic Law, if restricted froin only the

viewpoint of air pollution control, it provided an excessive restriction because (i) not only air

pollution but also water pollution has to be considered for restriction of factory location, (i) the

viewpoint of preventing overcrowding of a city is required as well as pollution control measures, -

and (iii) synthetic countermeasures such as dispersion of factorics and construction of industrial

parks are required. Through these discussicns, the restriction of a factory location fell under con-

trol of the Plant Location Rationalization Law whose purpose was to @event concentration of

plants without order. Only the prior réport system of a facility was specified in the Air Pollution

Control Law.

(1) System of the Air Pollution Control Law
This law consists of the foi!dwiné chapters: _
Chapter I: General Provisions (purpose, definition)
Chapter II: Regulation of Soot and Smoke Emission
Chapter 1I-2:  Regulation of Particles |
Chapter II1:  Maximum Permissible Limits of Motor Vehicle Exhaust
Chapter IV:  Monitoring of the Air Pollution Level
Chapter 1V-2: Compensation for Damages
Chapter'V: Miscellaneous Provisions
Chapter VI: Penalty Provisions

Fig. 2-1 outlines the system of this faw.
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(2) Substances under control

The following substances are defined as the substances under control of the Air Pollution Con-
trol Law, '

1) Soot and smoke

@ Sulfur oxide gencrated as a result of combustion of fucl 'm(l the like. _

(2) “Soot and dust” generated as a result of combustion of fuel and the like or of the use of
electricity as a heat source,

(i) The components of soot and dust include unburnt CdlbO]‘l (soot) 'md a variety of
orgamc and inorganic metals.

ii) “Gieneration by usc of cicetricity” means the phenomenon that soot and dust are
gener'lted through high temperature heating reaction in the process of combustion,
by using clectricity. ' '

(@ Of the substances generated as a result of combustion, synthe513 resolution and other
treatments (excluding mechanical treatment), the ones which may cause damage to hu-
man health and the living cnvironment are referred to as hazardous: substances.

(1) As of 1989, the substances Specified'as hazardous substances are:

Cadmium and its compound

Chlorine and hydrogen chloride

Fluorine, hydrogen fluoride and silicon fluoride
Lead and its compound

Nitrogen oxide

(i) The reason why mechanical processing is excluded js that the substance generated
by mechanical processing such as crush and selection is restricted as particulates.

2) Particulates
Particulates mean any substance generated or scattercd by 111ec11§111ical treatment such as
crush and selection or heaping of material. Although “soot and dust” are sometimes gener-
ated in the form of particles, in most cases they are generated in the form of gas or mist and
their sizes are relatively small. As compared with “soot and dust”, as particulates are gener-
ated by mechanical treatment such as crush and cut, heaping in a stock yard, transporta'tion
with a conveyer and selection, the size of a particulate is larger thah “soot and dust”,
thereby affecting human health less. As for discharge style, there is no special discharge
port equipped on most plants. For these reasons, particulates arc restricted separately from
“soot and dust.” '
3} Motor vehicle exhaust gas

Of the substdmes generated by driving aulomobtles the followmg substances are specified

as the oncs under control and the maximum permissible limits are determined except for

particle substances.

Carbon monoxide

Hydrocarbon

Lead compound
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4)

Nitrogen oxide

Particle substance
Specific substances
Of the substances gencrated by chemical treatment such as synthesis and resolution of
material, ‘some are designated as specific. substances and the countermeasure for the
accidental case that such special substance is discharged in large quantity is specified. As
long as a specific substance is discharged from burning, it is restricted as soot and smoke. A
large amount of a specific substances, however, is discharged when an accident occurs. Thus
only the obligation to take a countermeasurc against an emergency is specificd but no re-
striction is taken with an e'missicm standard, As of 1989, 28 substances such as ammonia,

hydrocarbon and hydrogen cyanide have been specified.

(3) Soot and smoke emitting facility .a:nd particulatc discharging facility

1)

2)

Soot and smoke emitting facility

For soot and smoke emitting facilities, the facility types objective for control are specified
with the application, raw fuel type and scale limits. This nét only clarifies the range of
objectives for cohtrol, but also is based on the reason that it is impossible to control all soot
and smoke emitting facilities and a sufficient effect can be expected by restricting facilitics
larger than specified from the view.poil.lt of air pollut'ion prevention.

As of 1989, the number of facilities specified as a soot and smoke emitting facility amounts
to 26 including a boiler.

Particulaic discharging facility

On the same concept as a soot and smoke emitting facility, with the application and scaie

limits, a coke oven, stock yard, belt conveyer and bucket conveyer, crusher and grinder, and

sieve are specified totaling five types as a particulate discharging facility.

{4) Restriction standard _
.A' variety of restriction standards are specified for the substances under control mentioned in

(2) above. The restriction standards are the general emission standard, special emission standard,

total mass emission control standard, fuel use standard, structure/operation/management standard,

maximum permissiblc limit, security standard and more stringent prefectural standard. These

standards are considered in relation to the environmental quality standards upon their establish-

ment.

For example, the emission standard must be set so as to maintain and satisfy the environ-

mental quality standards.

1)

Emission standard
(1) General emission standard
The concept for setting the emission standard so as to maintain and satisfy the environ-

mental quality standards is divided into the following two types:

First, if pollution combines due to excessive conceniration of plants, the

reduction of total emission volume in an area is considered to control
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poliution concentration below the environmental quality standards.

Sccond, if facilitics discharging pollutants are limited and the possibility
of combined pollutions is negligible, a specified dilution rate between the

emission concentration and environmental concentration is considered.

In' the Air Pollution Coatrol Law, the emission standard of soot and smoke is specified
~on the basis of the first concept because emission sources of sulfur oxides and soot and
dust are concentrated locally in most cases. The emission standard of hazardous sub-
stances, however, is based on the second concept because the emission sources are pecu-

liar and the facilities are seldom gathered at one place.

As the method to control air pollution, either the concentration control method or the
emission volume control method should be taken. The control methods adopted in the
Air Pollution Control Law are as follows: ' '
(i) Sulfur oxides: Ground concentration contro! method depending on the effective
stack height determined for the specified area (K—value control)
This method aims to disperse sulfur oxide by making the stack tallm S0 th’it the
ground concentration satisfies the environmental quality standard value. This cannot
“be called a genuine emission volume control method, but it is necessary to reduce
the emission volume unless a making-stack-tallcr is attained. This can be, therefore,
classified in the emission volume control method. For the details of the K-value
control method, see PART VI “Improvement of Discharge Source and Considera-
tion of the Effects.” '
(i) Soot and dust: Conceuntration control method depending on the facility type and
scale
Because the emission concentration of soot and dust is determined by the perform-
ance of a dust coilector, the concentration control method is adopted. Even if the
emission concentration is the same, however, as contribution rates of bigger emis-
sion sources to environmental concentration is larger than that of smaller sources, a
strict emission control standard is applied to larger facilitics. Thus the concept of
cmission volume control is employed while concentration control is apparently ap-
plied. |
(ii)Hazardous substance: Concentration control method depending on substance type
and facility type a _
The concentration control method is employed from the same reason as soot and
dust. The reason why a factor of facility scales is di'si'egarded in this is that the
sclection range of hazardous substance removing equipment is limited and it is
necessary for facilities discharging such substance to suppress its concentration be-

low a specified level regardless of the scale of facility. Meanwhile, of hazardous
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