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B*AU 9, El @Btrrl9eiB$:$rK$xTteltLZcgRto3i7n-co-AJ^Si!S 

Ltc (SI) ,

@0c

T
ftffiftai 4------H2S04

f 1

5®

PbS04 (Au,Ag) * 1 4------ Na2S * 3

▼

6®

Cu+As 4s 2 4----- Na2S

As2S3

60-70%

I
6®

#®

1 B*(IJ#S©SK®S7 □ —

(2)B*#j#mt:*1-6C I MM® =17 > h

_h0© H7 7 h (4ik©li 9 T& -o fc„

- An5TT©#aiT'Fe tcHK FeAs04-2H20*OAf 6 (* 1) „
• 9 As30~-40%#A& (*2) „

•Na2Stt®ftV'*Sffi@J&©TffifflL/=<&V' 03) „
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(*3) „
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&:];< > h##, C I

(EI2) o

CltiMU BAHJ<£ £90^Ltzo

toEiim <------ H2S04

PbS04 (Au,Ag)

Cu+Zn Fe3+
◄-------
i 02

FeAs04*2H20 

(As 00® ▼

El 2
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Iffiltt, Mnz h tJntttT4ft7D-©*a-(t©^W*s^®T-fe2>0
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• 6S:tol3l,^d7k6tf$S, ®§St[5IJlXL*V\

• (^56fj) ^iShSEX'cf -5 <£ y ixX"-5o

• k-e*s^e©^4i0iR®jie**A:

(2)/W □ -y h T°7 y h
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-So
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©«£-, SSttlaUReS-S-J: PbS04 tttZ, fl-Jg-fSZ;»Cti As 0^*11:

$2 : Au, Ag BiKO/ribCKESrceDSI-

Buzz1*5, i^-c£tis»v'kg$6snTV*k#x6n^) o 

(DMaV^E-f-5(rntj#ai:|Bl#C*iiitiz)smai:A=C6)0SStt ZnO tt<IJ Zn(0H)2„ 
ft-m-tzizit as 

e)as : HTffl2I0J^5„

51 : FeAs04 • 2H20 t LTHIffif -SZTiS (f VM!: LT«C0^&&mAT^6)

52 : 98%ti._h®$iE$0 As203 1: L.T^6S1-5 O U CtiikJlTS-r^J^BS-E

at n zz iz © a? tg fr $> a ® fr sare
"C&Sl!:(iofrtoTV'>ZEV'0 C I r t: Ctc^ TV dfr, IW

euttTascitiTsiirr &&-$$> 9) „

6-4. ttX®Tf?i§CoVT

Ilt*©rU*!3-yV'T, C lMMI:#gLZ:l:Z5, UT©0S»5#^h.Zc„
• ^ V C*5V'Tt±a*©E$li'>Zj:V>0

• *#& As203 t LTBJKLKrctS V ■Za-ZS: ENAMI (iSfo TVZtVv
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6 SSL TV-S.
• itoSI± 97%K±&('mtflg5BTg'&V'l:©;: t

Cu3AsS4 -> CuxS (S) + As203 (g)

(Au.Ag) (Au.Ag) -*As203 (s) i: LT0JK

7. yH n .7 h^Sra^'i' h ('<>{'®tE$

7-1. IJCfeC
^>7 7-xSE9fti, +VyA + dZIfcaft 120km, Afr/i? A V©IfcTj 25kra ffl±W 

ENAM I (ffilll&a) &^TIi#tm#©*#Vg#BrT&

6 (03) „
1964 ¥Cit* (ismmtl 15 73 by) £MfeU US T n-t: x B 1966 WbSBiS 

c<fc9£* 84.000 h y@* v- Kffl®£S£fflteU/i, ■%©$, -*©Sc*i;ffS« 

#AI: j: 0, tgS|gT7 42 )5>yC, USTn-bXB* V- K# 33 5 h y$Ti|SS 
H4-BCg7TV6.

$7c,#ffl5n5.E«tE*'7.C-yV^T(i, 19904FJ:O«t®Ty y h ©Ste&Mte L, 

1993 86TB 9O%©ES0)R*C $T|A]± L

L^Ltc^e., Z y LA#mi:#V, ±#©@K^*6T6 Z A:I:%9, ir©mm 

ClA|177:*p*^&Sl:4i:-3T@TV6.

d .7 )75yh B, RIK#BrM^©#M&?SLTV&.
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(/WO'y {&
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7-2. ^y?7XK#Br©#g

40©^y X 47j=t OAMUASERrE

l±ti.T©i:j3DT%6„ SSW?r£ftffll2Btil24CSTo

420.000 t Z¥

254, 000 t Z¥

330.000 tZ¥ (Paipote.Caletones,DisputadaStilt 

ffifrb 11 7j tZ¥7X- Kit A)

320.000 t Z¥ (S©E1JK*B 90%, rmvmHS)

8.000 k gZ¥

150.000 tZ¥

(2)iI7ot7

SttZo-bx&WT V 7AA7yxi::-xv-mB15®i:j5l9„ fcfc'U i64=©7 

t V TAA'^y X»5@Zh7j:V©"C=t3PHilffl$ScflC'DVTti:$l!g:£:Bt"5,

&*5, ^BZn-bxlikVFrokjoZCab-Eio 

©§£*1X8 : 36BBT«!£%6tl (*«■ 8 %->0.2%)

©r'xyffilP
75%6# (A7Z h X X A) , ##X (8%©#%KAX) i:X7Z (8~10%Cu 

##) A54fiL 
©PSIstP

Mxxtt, psctPciSBn^o ttz, ?-iyf-k*p 

&e©x7Z#=##x&*A&«mp-c04%L, p 

;ffl8®fX7^+0C ufe 0.1%WTCIt*o P S lstPT®*Sr3IS, L, »© 
7'J xX-SrXS,

©ttSiP

Cu nanft99%®77-K£4S<, 7/-K(i,yWtfr, 7 - x y 7& £fte©EEllf 
-5. Wfc, e<S®XX7vZl 0^ P yZ¥6$A<> ^-g|U:9ZV 

xy-35 p y§A) o 

©musts
7 V — K

®%mzxyh

fxiyfKHZi!liSti5*,Xi'31 KmeBSTtS : i: C J; 9, 2 5

h yZ¥£4S (9aStffl0®^9 0%) f 6.

(1)46* (§6101

7 x - K4i 

* v- K4i

R#46* 

:4S* 
!46*
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K* 420,000 t 

8% -> 0.2%

( S 90% )

Cu 28% A'fp S02 8%
As 0.18-0.14%

T — J-'S7-tP (tetP)

05 -of o-0 (4Eeti/¥)

7-3. -Of4-xSEBrCj3tt58K©%4ttSCoV'T 

(DSRIS4S

@Rtt, 7"-xy-fetP5.UiPSlGF*>e>©#A*AS:«t®f t-oKaA#:#

esmosesjie® (06) -esesns.
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(3)
@R©#64*«, 270~300t/E (r^xy^lstF) RZfm/M (P SCF) Tab

-So

**:, #»B«c#s£ns@E®-fM6efito$ 1 stf*2cst,

*1 be©/!(fixyfgp)
1/00 2/00 3/00 4/00 5/00 6/00 7/00 8/00 9/00

s % 11.5 12. 1 13. 1 12.4 12. 1 12.9 12.5 12.6 12.5 12.4
Fe % 1.5 1. 1 1. 1 1. 1 1 0.8 0.8 0.9 0.9 1.0
Si02 % 0.9 0.8 1.4 0.7 0.5 1 0.8 1.2 1. 1 0.9
CaO % 0.4 0.2 0.5 0.3 0. 1 0.3 0.3 0.2 0.7 0.3
A1203 % 0.3 0.2 0.3 0.2 0.2 0.3 0.3 0.4 0.3 0.3
MgO % 0. 1 0. 1 0.2 0. 1 0. 1 0.2 0. 1 0.2 0. 1 0. 1
As % 13. 11 9.8 8.4 9.09 10. I 10.07 9.93 10. 15 9.67 10.0
Sb % 0.3 0. 194 0.21 0.27 0. 14 0.33 0.35 0.32 0.28 0.3
Cu % 6.7 11.05 7.15 9.6 10.8 8.46 6.7 7.8 9.5 8.6
Ag g/t 93 172 160 140 160 160 125 150 135 143.9
Au g/t 2.3 3.5 2.5 2. 1 0.2 1.8 1.2 1.6 2 1.9
Pb % 20.7 17.29 17.2 20.75 22.08 20.83 20.3 17. 15 16.2 19.2
Fe304 % 0.5 0.5 0.5
Te ppm 490 450 235 130 75 83 243.8

t/n 67.9 289.7 309.7 342.9 298.8 284.7 307.0 245.2 269.4 268.4

S2 @R®^3ii-(b#ma&u:*t* (pseip)
1/00 2/00 3/00 4/00 5/00 6/00 7/00 8/00 9/00

S % 14.8 14 15.8 15.4 14.9 15 15 15.3 15.2 15.0
Fe % 0.1 2.4 0.5 0.4 0. 1 0. 1 0. 1 0. 1 0. 1 0.4
S102 % 0. 1 0.4 0.7 0.5 0. 1 0.2 0. 1 0.2 0.3 0.3
CaO % 0.2 0.6 1 0.6 0. 1 0. 1 0.6 0.5 0.7 0.5
A1203 % 0. 1 0. 1 0.2 0. 1 0.1 0. 1 0. 1 0. 1 0. 1 0. 1
MgO % 0. 1 0. 1 0.3 0.2 0.2 0. 1 0. 1 0.2 0.1 0.2
As % 2.61 2.37 1.46 1.42 1.43 2.3 7.47 2.82 1.38 2.6
Sb % 0.06 0.07 0.08 0.08 0.05 0.13 0.13 0.26 0. 11 0. 1
Cu % 3 3 5 8.8 8.7 4 5.6 8.4 6.3 7.9
Ag g/t 4.6 12.5 12. 1 220 200 208 220 305 235 248.7
Au g/t 240 2 295 1.4 0.3 0.3 0.8 0.2 0.3 0.8
Pb % 0.6 315 1.2 29 22.4 33.3 29.1 26.9 28.0 27.6
Fe304 % 30.3 2 24.9 0. 1 0.7 0.4
Te ppm 24.8 220 250 130 75 55 64 132.3

t m 18.2 50.3 59.2 50.8 84.5 54.0 58.8 46.8 57.4 53.3
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Project proposal
1. Project Title

" Industrial Wastewater Treatment and Re-use Technology "

2. Type of Assistance

Experts / Technical assistance, Technology transfer / training and equipment installation

3. Subject

A. Application Project for Water Re-use Technology

B. Research Project for Re-use Technology (Dispatch of Specialists, laboratory 

equipment supply and Training In Japan concerning Re-use Technology)

C. Follow-up for "Research Cooperation Project on the Practical use of Industrial Waste 

Water Treatment Technology for Prevention of Global Warming"

4. Objectives

» Reduce industrial water usage'by reuse technology

* Increase water recycle ratio of the pilot factory

# Introduce integrated groundwater usage policy based on regulated zone and water 

recycle ratio where economically feasible

• Produce UASB granular sludge in Thailand

• Technology Transfer of Japanese engineering technique in reuse of industrial water to 

Thai counterparts

5. Sector

Food / Textile and other Industries

6. Location 

Kingdom of Thailand

7. Duration

Total: 2001 - 2005 (5 years)

Phase I: 2001 - 2003 / Research with bench scale units for Food industryi(CHOHENG

Model Riant) and Textile industry
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Phase K: 2003 - 2005/ Pilot plants for Food industry (CHOHENG Model Plant) and 

Textile industry

8. Executing Agency

(1) Main Executing Agencies

• Department of Industrial Works (DIW)

• Thailand Institute of Scientific and Technological Research (TISTR)

• Department of Mineral Resources (DMR)

(2) Supporting Agencies:

• Industrial Water Technology Institute, Department of Industrial Works (IWTl)

$ Thailand Textile Institute (TTI)

» Association of Textile Dyeing and Printing (ATDP)

» Federation ot Thai Industries (FTI)

9. Project justification

(1) In recent years, Thailand has been focusing on abatement of environmental 

problems by introducing a so-called "Cleaner Technology (CT)" approach - or pollution 

prevention at source before wastes are generated which is more-promising than the end- 

of-pipe approach,

The existing 8,h National Economic and Development Plan (1998-2002) of the 

country has initially stated that CT shall be introduced and implemented in industrial 

sector with a public subsidy using economic instrument e.g. grant, fund, privilege etc. Up 

to date, Very limited action plans on national scale have been started due to the budget 

shortage resulting from economic crisis in 1997.

At present, the next 9^ Plan (2003-2007) is being formulated as the immense 

technology-upgrading scheme, particularly, for industrial production processes. The 

technology upgrading in this context means more efficient use of resources, such as water 

and energy.

A number of various sizes ot factories are congested around Bangkok and its 

peripherals. Most of them have over-utilized groundwater for their production. This 

accelerates land subsidence of the' area; in some places, the ground level is 1-1.5 metre 

below Mean Sea Level. Moreover, contamination of groundwater by wastewater seepage, 

Improper use of wells, and incorrect drilling and covering of wells, has rapidly degraded

1 -11



this national resource. Hence, the regulating of groundwater consumption imposed by the 

Government has been Implemented since 1977 by the Groundwater Act B.-E. 2520 (1977).

With respect to the use of groundwater for industrial sector, the National 

Environmental Board has promulgated that 50% of groundwater consumption in 1996 

(534.7 million cubic meters per annum) shall be reduced by 2016 (282.4 million cubic 

meters per annum) for the Chao Phraya Basin (Zone I). This prompts the industry in Zone I 

to consider how they employ the groundwater in terms of economics and environmental 

Impacts, simultaneously. At present, the price of groundwater for industriel'use ranges 

from 1.05 to 3.50 Bahts per cubic meter, while the price for tap water ranges from 9.20 to 

14.31 Bahts per cubic meter. The charge of groundwater will additionally be 5 Bahts, by 

gradual increase within 3 consecutive years starting in the year 2002. (A0 Bahts is 

approximately equivalent to 1 US$)

In order to support industrial competitiveness and to alleviate land- 

subsidence problem in Zone I, Department of Industrial Works (DIW) and Department of 

Mineral Resources (DMR) are establishing a specific scheme to study and demonstrate1 

agro-industry, in particular, howto' utilize water in a more efficient way by using more 

advanced technology. This result will be considered and used as a supporting tool for 

ground water-regulating program.

The target sectors for this project arc food and textile because those two sectors 

are major water consumption industries both in term of number nf factories,and quantity of 

water used in individual factory. The numbers of food factories registered with DIW in 

1999 are more than 13,000 factories, where the numbers of textile factories'are more than 

2,000. In addition, textile industry is one of the most difficult areas and Japanese 

experience on wastewater reuse technology in this sector shall offer great benefit to the 

industry.

(2) At CHOHENG factory, the model wastewater treatment has been 

successfully established In 2000. This facility adopted UASB technology to treat 

wastewater and to recover energy from the waste in blogas form. It has a capacity of 

2,000 m3/d and renders appx. 2,000 Nm3 as CH4 per day. The final effluent has good 

quality with SS (suspended solids) less than 30 mg/I and BOD (biochemical oxygen 

demand) less than 15 mg/I (better than the regulating standards). The factory becomes a 

central point of interest of many manufacturers and professional engineers 'in Thailand.
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OIW also would like to use the model plant as the major technical demonstration center for 

industry.

To extend the success of this model plant and to further demonstrate and attract

other Thai manufacturers with Integrated technology concerning energy and industrial

water resources. DlW and Thailand Institute of Scientific and Technological Research

(TISTR) foresee that some additional research and installation arc required in order to 
)

ensure and prove that:

1. Reduction and reuse of industrial water can be economically practiced,

2. Recovery by extracting of biomass energy (biogas) from solid waste and 

converting into thermal and/or electricity is also feasible, and

3. UASB granular sludge can be locally produced.

10. Activities and time schedules-

Activities 2001 ' •2002 2003 .2004 2005

i. Follow up activities at CHOHENG mo^el plant 4---------- -------- k-

2. Research activities for Re-use Technology 4--------►

3. Activities for Food industry

3.1 Design and procurement of necessary equipment

for wastewater reuse technology (bench scale units)

3.2 Operation or bench scale units 4--- —---------»

3.3 Design and procurement of wastewater rouse

technology pilot plant

3.4. Operation of pilot plant ■4-- »

4. activities for Textile industry

4.1 Site survey and Investigation orotner potential

factories in textile sector and other industries if

applicable

4--- -----k

4.2 Design and procurement of necessary equipment

for wastewater reuse technology (bench scale units)
—

4.3 Operation of bench sualu units

4.4 Design and procurement of wastewater reuse

technology pilot plant

4--- ►

4,5 Operation of pilot plant 4---- ---------- ►

5. Training in Japan
4-*- 4-» 4-> 4-»

1 -13



Activities .2001 . 2002 2003 , 2004' 2005

6. Data collection and analysis 4----------

7. Dissemination of the project result .4-------- ----------►

8, Reports ■44 ■4-*

Estimated budget (in million yens) 100 100 200 200 100

11, Correspondence 

Department of Industrial Works (DIW):

mru srynv yiopif ndjj^ntitvi^T'uMnnywacRviRr'tnpi

Dr. Jullapong Thaveesri, Engineer 7, Cleaner Technology Unit 

Tel. 66?-?fii-?0l0. 662-281 -8Q&2 Fax. 662-261-7267

e-mail ctu@diw.oo.ih

Thailand Institute of Scientific and Technological Research (TlSJR):

f^ruvlfliTu womotimT Cnmoyitn,

Ms. Peesamai Jenvanitpanjaku). Director, Environmental, Ecology and'Energy Department 

TeJ. 662-579-6517, 662-579-5515 exl. 2103 fax. 662-561-4771 

e-mail oeesamai@tistr.nr.th 

Department of Mineral Resources (DMR)y

f^ru wanunthtmom?

Ms. Somkid Buapeng. Senior Hydrogeologist, Ground Water Division

Tel. 662-202-3815 Fax. 662-202-3816, 662-202-3781

e-mail somklri@dmr,oo.ih
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Evaluation of Membrane System in Case of Application in Thailand
Rev.(1): 10/5/00

Pressure type MF Pressure type MF + A/C Vacuum type MF
500 m3/d 1000 m3/d 500 m3/d 1000 m3/d 500 m3/d 1000 m3/d

1. Fixed Cost
(1) Equipment cost: X103 Baht 3,520 5,700 4,000 6,900 5,300 9,800
(2) Depreciation (15y): X103 Baht/y 235 380 267 460 353 653
(3) Interest: (8%) X103 Baht/y 141 228 160 276 212 392
(4) Yearly expence: X103 Baht/y 375 608 427 736 565 1045
(5) Total fixed treatment cost: Baht/m3 2.1 1.7 2.4 2.1 3.2 3.0

2. Variable Cost
(1) Chemical cost: Baht/m3 0.3 0.3 0.3 0.3 0.3 0.3
(2) Electlicity: Baht/m3 1.4 0.8 1.9 1 0.6 0.6
(3) Membrane exchange (once/5years): X103 Baht/y 512 1,024 512 1,024 1,230 2,460

Baht/m3 2.9 2.9 2.9 2.9 7.0 7.0
(4) Carbon regeneration (once/Month): X103 Baht/y 445 890

Baht/m3 2.5 2.5
(5) Total variable treatment cost: Baht/m3 4.6 4.0 7.7 6.8 7.9 7.9

3. Total treatment cost: Baht/m3 6.8 5.8 10.1 8.9 11.2 10.9
¥/m3 20 17 29 26 32 32

Note: (1) Equipment cost excludes membrane cost because membrane cost should be variable cost. 
(2) NaOcI price: 9.6 Baht/kg, NaOH price: 12.5 Baht/kg, Electlicity: 1.75 Baht/kWh



%12#5^ 1 9 0

1 . ffi^WitKD g ft

^ ^ LT§#% L, |p]_h HT, '-^$}\^f^Mt^
DIW (f/Z

##%#^) -OMR -TisiR

2.

0 y f M02-M3_ Z#mzK^±<!: LTt&TzK^i&^LTV^^^ ±&TzK^
i&TzK^GOj&lx iATzK(Dm^, ^zKib, %^T^±ATzKP$#

1 9 7 8 W'6 1 9 8
7^(D10^^T#^7 5cm^#i-6^6% #^0m%^^$6AL. ##.

m^cgizm , %T7K%7Kmijpm (2oi6^$-m. i996^(Dm#m#(D5o%^g# 
&#^LTV'5o ±ATzK^#mLTV^Z#T^,

c^u^z ^zKowmm, #zK#^A(DAit:@

#§0^^<x

L gB(7)#{kif^^Z "9 ^#i"6 
2#$:h,5.

TV'S, ##(:Z6myM'7KyM

5zK(Dmummm&m^f6Ag^*)5o $yb,

© m:mmm#&tA&&aoz#:L zmm^ mzkemm&^zK^m#

1 -26



gp^,,
-r^ %. mzKf (7)6# - m# -e^^&i;mw[]%(7)i^^m^i-6##^#i±#E#

^yc, ^ooAD%#(D#6^. f%##±(7)#^:^g# 

T& tk c (Dy: T y T#(7)##^m^ L

d» %o-C,

0 f/g|/<^=]^;:j6V'-nj\ #RLycZ-)(-2016^$T(c%T7K#%#^1996^(7) 

50%^^J#i-6C^^^:^LTV^6o %-oT, #7K(D#:6#^^J^^. %#^7K(7)

A#^7Ki#7j< (%T7K(7)3^%) -(7)#i)#x.%'[E]^T#6 
^c%m#T#^300#M(7)='^ hyr>^)

5 t)(7)-r&6,
(8) $7:^ #;#%m^(7)#&^«h:L-C(l. DIW-D^R-TISTR^f^^-f^^^ISm#

3.

¥$ H13 H14 H15 H16 H17

1.

2.

3.

3.1 -V yfM-H'U^
© m\m*F 
© *6W9E

3.2. /'• iuyYT 72!'

© ri+iw

© 1695E

4. 7i'"-y*$':
4.1 V yf^-frpt.^,
© xtSiXSiSS

© mmw 
© aew?E

4.2 /'’ -{vy \T XI-

© Kl+Kff

© ;ie»%

1 -27



5. WSXtgUAn — —

6. «S?S»

7. $!%## — — — — ■—

9. SHE® (SJR) 80 80 200 200 100

1) JfiftEilE

ghttiOTXS (At:, B#Stefi.XS • AMXXS) LT,

2) A—/i4£6(

(T) ?5ttr5ZES* (t£,IS5r8E) t&S/K&*#!:, Z)aE$!SVg#$i|*®#iai$K 
itAHJEL, ftjg^tlSjSiiCiSzkSAWdAo-fe^AjlA • M?SL, /<X o y HA 

?x H:mmaAR?. S^^aT/AMLT, * 

W%®^j£l:oV'T^EB9f%SA®i$A50 
(A) 7A->HtK GKIflftfiXSA-BjE) &**(:, (MiAilBK, 38365to

<t") AAAj: Lfc&fiX77At:P^X5telis«3fS$6LT, =S6lSt:*S^8XAx 

#S#fAfflvAc7kRA7‘D-k^4'M5gL, k7°7 > M: J; 5©f9E(:**/iS

W-7rofflg£fi ?„ gff? = = 7E^MLt, S«S©fScogj£f:oV'T7Xll

3) A/ o 7 b/7> kM#

mimrtttm?k (Ao^xes-iB® , 7 A->%a* (*«x@Affl-S) 
-<xA7^-7H**t:J;oT»btiZcg» ■ *«7-7(:#X£, *;87"dX7 oils, 

$*RI+5rfiv\ /A d 7 (757 HoRi+Iff4**t5.
ZSttSiEige £ WA 5 x t>XS, 7 A - x -> 7 X x A*-7x 7 x$l: A ti A'M$« 
U SHE zk l: J: 5®E9f % Av \ 8$5>ltS*AfflvXc*S<t7kSA7‘o-te7(Ojtn.Stt
EASEX-S, iZi, SEiiecJ: 0, *ffiftrotfc»SSt7-# • il*£*#<73*A,
sssisi+s* • aiaa-x • xs 74iswsessszsacm

x 5 7 ^ - x f y x 7 7 ^ xa xsmxs.

4) irtiS»5E

gmxssx'#/#v'ttaef-fERvxwea0
»X2>„ («»«ttfeKco»W • KiJIUtlX RXzkl:Z6%6'K#*#)

5) *%#gA (0*TWSffl(tK«4-fflX/c;W(f)

6) e-ssit (xt4ttr0i«®$i:x5.7‘D-i:7 • ssttwe, xxx-omm#)

7) SIeJs# • TzA $R‘aSS<y#B6

4.

(K»SIC it>5 S@W9ES*)

?5ttysieyyi7k, 7 7 - > »g 7k a x xix t: r»a x 5 b x « s « a fix xc e 3 xe zk s x

1 -28



(-Y)

(9)

d ^ (mm^A%#(7#^) (Dm# - - 6# -
(Dima

s. #%%;%(Dmm#$ij

1) 8##j:

0(1, —<h:f6o
(D (M)

d ^AAOZZ#)
d ^#%#DzK#m^#4l:3i^

d (%) 8^6%^ 
d

n. mumzK(:j:6^6K#(D#m

2) f/#J
0 Ilf Hi (DIW)

4. f-T#J IVI.O.U.mo

'f. #TzK(D7K!K'#(:^i-5'(#### 

d (TISTR)

/\ e#

(4) tot9T%9r (Thailand Textile Institute: TTI)

/f.

(5) Z[.##ZC#^zKR%#%BT (Industrial Water Technology Institute: IWTI)

1 -29



- ##

(6)^ -Y ^6#^ (Association of Textile Dyeing and Printing: ATDP) 

/f.

p.

1 -30



i. ^HicWsSizktofS^itoS!®
1 9 8 7 1 9 8 9f l:WT JICA iklti&CD t H 9 „ *

fflS(i?'l'®-SI3*(7oi/'T^ffiL7cCO>b-Cfc5/jHi|o]l±o^^5,„ /.CiX -frdto^S 
tti. zt®, HHEPMUirJ; diaSTfc 9 ,
l$-oT, #ma<ma6A,6'@a-@r-flC*&LTV'5*#IC&'5.

xse w£
7 4"-y*$e 1 2 2 0
gttr4JS*5t 1 8 3 1

2 3 3 9
6 1 0

^ :+ 5 9 100

2. *aD0 • ESl7jBl75®ig= A HC6A5*3^ h toffl-g-

3. mm) tmmmMitm (*&) tomes©*'J-&
^a-yyjSSroS^tut.toSyketoE#^®®

BXIl MF litck 5f]«iaga^£'5t &£„ -7?, ?St4SE77£5J®S-S-l7liluiS
a®s^/pgx'fc5„

^ro/isx itsltt)7 a"-yyrsgj^Hitoage^S'litk7e5„ 4-0
seen-roLTV'dEseftT'ibK'tntf. B#$!-msoot/d
mil 8 9 0 05R, Stt^SfE»f£;ffltt7 0 0 0 5RS14&

4. 7'4Ht74ol'15liaSiM7k*ttiXilc7)^l+T-^

1) *fflgUS7kSl±iIS» (1996)
# m (*73S) (%##) (%>
*oDn • ttS 2.376 23.5

- ^$4 2.005 19.8
1b# • 3 A • mm • ittsi • 1,362 13.4
$!k0.1 • S'EixM 862 8.5

456 4.5
390 3.8

ir(D# 2,656 26.5
(^:t) 10,107 100.0

2) SfigiJE7k#i±lXS(DBOD?5SAlwtt.?6±l:)«(±e 15 *® (1996)
m# M'##) (%##)
iS® • BWDX*a== 203 i
m*# - 299 2

80 3
#$# - ^6( 9 ^^6%#) 1.441( 414) 4_
tmms, ■ m# 390 5

346 6
769 7
306 8

1 -31



mm ■ nftjoiAfp 272 9
=>Z|pDp 685 1 0
SSS • tr-x • *%S 34 1 1
$:#zK - —^ 97 1 2
*# • mums, 564 1 3
ik#%# 152 1 4
surest 146 1 5

3) (%#GDP)
(Z#A#:) ##%#) (i^^nz#)

Hrt«X#ijg« 
SfiZ : WV-7

1,305,772 239,963
(18.4%)

187,531
(14.4%)

4) 200- 300)
f: 578,800 |V# (1998)

mfe) 578.8 Zlv/^x 200 = USJ^OJfkW (SSG^hy/B)
mi o^A^(D^zkm)

5)
A&& (-zl - BWo) 40 % (zx#m#^#v\)
tK ]) ^7-J-j 35 %
^—/l/ - V 25 %

7##dS7 $ii,TV^6(7)T\ (cj3(76zK#^#—^
#zK#^#mLTBOD

#W4i" 6 o

zK#

X. 6^1,60

#w4i" 5o

7. ^ (%###{##

DTISTR (D#%#gA
TISTRd. #%(D7]?T^^/Wl^#K:#oTV''5o
TISTR 6 NEDO j3SV\&Z

*W\ TISTR^#@6^##T^)6C<k^^.
t^yy9^TM?#(':m7T#6ij(7)^#A6^6o

1 -32



VTSrTjsy, SizKitol^Sf-eroXJiiga^ soo-eoo ttgiffc y, 6a, ±zk • 
ISDBTkO^iJTfc 200 E< roS*^fc5„

rroW%M3S£3!#LT, K^8l5rfflV'/cE7kisa • JlTk^S-yy ¥
5lUt, An¥#<, ifi¥lS^*.$Ki9iDLT, iBT*BSSroHH^^CTV'5 
j'¥»s*iST-fc5i*xe.n5„

3) 0*c41OiS^T¥5i>?
K^StSiffiC^ifT-te, , +7'oi7i^ hSrjtiILT,

¥jatj6&*#&&05 z k I: j: 0 , BAfflrtroflSy — »—•y i/=T y yy" 
y-»-o*ST-yTieajiz*KT-s s kxmsi-is,

4) S-g-HIzMLT
Akkli, TISTR/kAe-ea^AtlTV'SA—^TfcdroT, B*¥8¥ L^i'S-S-iA
mmzw,ti^mMi-6zb Axsirosxwa^xat-jBXki^fc^

5)
I*ffi7kro«»J)McO[S]A(;ii, TE<D J: 9 AK5ax#¥ffiv¥^i$*¥fc5 
roxSP$£Xi6L, yyf77-y*«, /<X a y FXyy k#izZ-5M##%e 
fi-oT, <77Hffi(z¥-oAg«¥S^U. zkub(DSg»»K«co*^S« (%*# 
roi$ero|$:i+$AS«, S«iie¥ft, ififa?S«) roK«»ie*fi'5 b<0Th

O
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(WS) .

Blci3V'T®R-(l:toiSg/jS$#^ro$-(k^l:L<, #tc*AX@^»6(0#7kliM 
jiK<7)7kKT5S<o$$/x (jl'-y) (;j;5^y#^o

ttttiSi'fiPl-lfcroJlElTt)fed„ f ^ B&U% 97 ©GAP&SyigSriiCT
E/ktoSSEroWS-SA^SIlo

^^BlcjtiitdrntTcoWFEe^VEli, ¥S4^$*>B¥^8¥Si7) rgugg* 
»rofSg#-(b->ATA|-M1-5W%m*j &im$9¥$/)>6¥f$; 10 5FSro9f%®A 
O7^o-777"*li!fc5„

1 . B to
r? A HKH-& LAS1ifl7k®3IK«cD JMItSr BJg-To

1) SHJSzk'ProWttfe£M'3IU TkKSS^M ^rSlk5-li5RE

2) k f >kfA Sr EUR • Waf'Jffltsa*

3) 9 A Hl;3f 8Stt>M'>77A
(tog/^sff, vk*m%.u&mte7Wi*k -monism.)

2. SSfSS

*W9E®7lS$tt, NEDO j: y$K*kLfc (») ifi7kffiiHr rk^fBX*
H'X#j» (DIW) (TISTR) I: Til S= SEtHIS
s<Dmm7'7>h£msio ^4,iiFk3^jyv'T$#. toss.tk$Eaesr)-7V\ ess*

tXgo*Rl£il£IS.5„

ms ¥$ Vfifc 10 ¥$ ¥e£ 11 ¥$ M- 12
i. a#is I
2. v h

(l)Elt |
(2)$HT |
(3)X*
(4)*EI6

3. 0*BfS.$$W%
4. 9fFE#M:AiL 16! 6 | 1 o |

3.
#% $K

a®**€ — *i$#"-E#K#mAIM%##(NEDO) -> (M)$7kffiiStyi'-
1 ti§5E IT #B9T%

i*€x®ffi(Diw) (TisTR)
1 T

Cho Heng Rice Vermicelli Factory Co.,LTD.
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4 .

Msz##. NEDo ds#^#^^#^#^:/^^ h7#

Cho Heng Rice Vermicelli Factory Co.,LTD.
Executive Director Dr.Varatus Vongsurakrai (Dr.Tony)

19,Moo l,Petkasem Road,Yaicha,Sampran,Nakhon Fathom 
73110,THAILAND 
2# Baht(&5 6. 7#P3)
9{# Baht(^3 0#M) 1997#

1933 #

Q Rice Flour (!) 5 7# 28,500 ton/#

Glutinous Rice Flour (L 28,500 ton/#

##
®+® 3,000 ton/#

it 60,000 ton/#

1)

':^am

2)

3)

4) EV:
5) ^Moo

6) &t) 1,100^ (3#{tm#)

s.

ZL#^)^ 6%## £>& # @(Industrial Effluent Standards
of Thailand)$T^#i-5yc^. L

K- o
)K:(D%##ZK

^zk 2,000
zK%^14 ®7k fcQdizk

BOD mg/1 2,780 20
COD mg/1 3,870 —

P h 4.6 — 6.0 6.5 — 9.0
SS mg/1 1,200

27 — 33
30

y f ymlx* 2,050 (%#(D^H7-::##)
2,650 kWh/B

UASB
t&mt A/0&

$tl 18,000 m
Ell ^ % h 4<ss=F^n (iC®XS£IW< )

6. k&Tiy —# —

S±Ibzk
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7. -Uco#

1) #%&&&#

(m#, yob^^##) ^ke#

UASB U7f f —m(Df"7:^-/i, (^^>^#)

UASB : Up-flow Anaerobic Sludge Blanket

2) £FxVtii&13$

(Anaerobic Tank) k (Aeration Tank(Oxic))^,W aUTT'Stito lu
u, a^#<0#
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^ -f xSffl7kS«E%pJrP°n vi ^ HcoiriT

2^5^ 1 7 a 
lltihitte/li it StSSiSB

1.^Pvi7 h^KF : The Project on the Industrial Water Technology Institute
(IWTI) '

:7x-Xl ¥)3E1 0$6fi l 2#5^3 1 B(2$Pb1)
7i-7,'H ¥/$1 2^6^ 1 E~¥J$ 1 7 if 5 3 3 1 0 (5

3.W # : 5-f SI-fc'L^TIi. X$lt(7)iigl=#L'XSffl7kCDl|SliiilDro-
t>TfcU.. iftlz/Ozi 'y^&V^roJEaSISlcfca'Tli, I 

!S(Dlt!lT7kj$ffl*mll*i:1j:-S16SaT^XlSgf7j<l3ck^7kS;t;S 
WroiEfi-Tb^ L < ,
CCDfcft. VS7 ^7M5d'@$USl±s i£7ikBlz£l LTXXffl7k<7) 
ES. x*E7kro®a^Sfijffls.yx*ffl7k<T)fijffl->xTLA$E 
XL. ###!%#& LXL'< 7:A. X*ffl7kS#i9l^RlTtDl$XlC)bx 
7b'-5Xnvx-7 0)5Ii$ LT#fc„

4 ,tl#S3lj561SS : £ -f il (Department of Industrial Works)
XSffl7kSffiM^FJT

S.XdvxX hcoiW : X#m7k#gEF)rA<#$@#^l:^LX. X*ffliif7klSliK«0)
*M»£fTX-5=k5.
ticjtu, 6.

6.1SAAS
(D7I-X1 (¥E1 0 ^ 6 1 B~¥Jt 1 2#5fl31 a (2^FbD)

h-^®x*ffl7k«$S©7kffiffl^@'(b(DxJiS7k@a • WMmiz# 
&*tma*o)#$z at* • xi#%##)

2)xsffl7k9f%@j(7)Eie^ u opsm+ssts:)
(217I-X2 (¥)$1 2#6 ^ 1 B~¥J$1 7 $5 3 1 B (5#Fb1)

1) %mMK*0)#$5lz j: &Bj^Br@#0)X%
2) m##^0)&#0)#&

m. m. i 7<i S B

xSffl7ktt$g, 7kj$ffl^Sjb. XI# 
S7kffiS • SflJfflO)3»iflZfclf^,
*m#*o)W#

• filteiflfroflS ■ KEtiftXSBEfi 
£ Lfc9H6S*0)5ljE 

■ x#&##lc7^X -SSSj9H6o)$$6

2.3>-y-;uT-< >(7"-y—tfx 
±R3^eizm&m^o):+®. a@ 
lZx4T-5n >-y-;bTd

* ^Ex(7)$Jrlllx"Ss -a)}ll$
• > UCck n-izXCDiS

5i

3 tf fstf — tfx
±IE3 5dl7lz®^,M5ISSf*$gO)S 
atintt

• -t—xroftSixii-NroiffEJUit
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ARTESIAN WATER

Industries will fight 
rise in supply charge
Suwat says they had 
two years3 warning
Yythana Priwan

Local industries will fight plans to 
more than double the cost of 
artesian water.

The Department of Mineral 
Resources will ask the cabinet on May 
23 to approve a new rate of 6.50 baht 
per cubic metre, compared with 3.50 
baht charged now.

The Increase Is intended to reduce 
* he use of artesian water because of the 
growing risk of land subsidence in the 
Bangkok region where ground water 
levels are falling. Authorities want 
manufacturers to switch to piped water 
from reservoirs Instead,

However, more than 100 textile and 
food and beverage manufacturers insist 
they cannot use tap water, and the new 
artesian water rates would send their 
production costs soaring, said Kiat- 
phong Noijaiboon, secretary-general of 
the Federation of Thai Industries. 

Chlorine-treated tap water will also

affect the bleaching industry and beer 
brewing as it will downgrade the fibre 
quality and beer taste.

The department said the new charge 
would affect seven provinces: Bangkok, 
Nonthaburi, Samut Prakan, Samut Sak- 
hon, Pathum Thani, Nakhon Fathom 
and Ayutthaya.

However, Mr Kiatphong said the 
switch was not easy as tap water pres
sure was too low for reticulation to be 
efficient and consistent, which could 
damage factory production processes.

The industries want the charge 
increase to be phased-in, giving them 

, time to relocate their factories to the 
areas where use of artesian water is not 
restricted.

Industry Minister Suwat Liptapallop 
said the Increase was inevitable 
because over-use of underground 
water had worsened land subsidence 
and some areas were prone to flooding. 
Industries had been advised two years 
ago of the pending increase, he said.

Artesian water use in critical areas 
totals 1.47 million cubic metres a year, 
short of the licensed 2.5 million cubic 
metres, due to economic problems.
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Suwat

Yuthana Priwan IE#

23 B [Z%T;X(D^jm$4±^m^(D3.50/\'-7/m3^b8.50i\"-''Jlm3lZ^\£±\i&Zt

#3z(D#±lf(WmL\|j\ %T7XtiA<TA<oTL^ycAlZ/<>=i^%#K'C. feJgte^igzfcLTO'&iMftT 

i&T*(D&mm:£:MtZ>zt\zfoZ)0 ^^ltE5SSSl37K5l7K0^^l3tj]U^x^c

t&muLxi'&o
L*hU 1 00)il±<Dffim. tnDp, IX^CDEiSSSI*, 7km.7k%&mtZ)Ztlt&5fctel't3E^LXl'&0 fr

Mr. Klatphon Noijaiboon liitf

\l—)ls(Dl%(Di&T\^'OUl3<Z)0
Bangkok, Nonthaburi, Samut

Prakan, Samut Sakhon, Pathum Thani, Nakhon Pathom, Ayuthaya (D7±fciiE0

L^L Mr. Klatphon \z£Z>t, il^07Kal7KCD7KEIi®<> ik^±W^(D%W£^(D\&1fe\Z%LMtffoZ>(D 
X, 7K5M7X^(D$%(!##,-Cll7j:L\(b(DC(!:o

Mr. Suwat Liptapallop l^m±lflimit6fL^L\&#oTL^o %T7K(DA#iJ^^m/)<%#;t 

T(D%;jE^m<LT$T^V, j^KCB^CiU*U£M.n-fo*iX\,'Z>tZbtf\tiX%X\.'%>0 ±#1:1^2##

^M<k^3TL^jA#lc0%T7X(D#m#ll"l m^:̂ C0tz^lZt^M(D2507j
m3/£p|££S*_TI3:l':&0'o
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4.2#*tKKS^

4.3^#l^ih#m#

4.4 X#^^

4.5

4.6 0mmij^ -

4.7^i£y>S!)fnJ

5. xsom

6. f&mmm

6.1 xSS

6.2yyxsii^ (FTI)

7. X#^7K#$» ^ #X7K#7K(7)^.^

s. x#m7t^mb(%sT#m

9. X##7K^#(7)m%

10. X##'Og[%5

11.

12. x#m#7k-(:? f

13. ^#(Dm^#m 1 2 3

1) X#i& (Factory Act)

2) X##e^ 1996 2 ^ (#7k&#)

3) xB^c#6x##e^ (#7Km#mmu)
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1

©XSEBtiti^^AZlftl LTX> 9 > X#^X## (Department of Industrial Works: DIW) (C 

##$tb-CV^X#o CCTV'9X#4#(DX#(0^#13\ X#& (Factory Acto 1969 

1992 WuE) 5mA^X(D##^#mi-6A\ tL<(j:7

©DIW dSBi# L T ^ 6 Industrial Zone #LTt'6X#« X#&# 30 ^ (C Z c T,

Industrial Zone (C^f5CEdST#6E^&6;h,T#%\

1996 M f

(Industrial Estate Authority of Thailand: IE AT) fopjf'&s ##© 6 

Industrial Estate ^IliULTl/'5If, 1997 23 *rfft(D Industrial Estate

1996 &U#7k#m:E#mf3\

Industrial Zone X1 Industrial Estate <Dfr\'<DiLi$i'i~-5 DIW ^#X#X$)6 C t

1 1996

^7 7"rfiJ- X#^[
#A#mx x#mm^

(%)
x#mm^

(%)

r»(c^ti-5
J6*#itiisro

»l-e-(%)
©DIW^EXS 98,977 9,831 98.19 92.52 9.9
©Industrial ZoneXX# 329 185 0.33 1.74 56.2
©Industrial Estate XXjS 1,491 610 1.48 5.74 40.9
kn-

100,797 10,626 100 100 10.5

1998^9^ 15 B%(DXE^T^9-©(c^^^,6

127,634

2.

National Statistical Office (NSO) 1964 Xt!)* b Industrial census LT$o *9 ^

^ 1997 ^1^^^^^ X#(D9^bT^y^l996 #^6^^$^LTV^^:&b. "(D#g"C 

1997 ^ 7

Municipal Areax Sanitary District {^al^©-5^:"C~Cfc><5z)\ -5

X#(^A/-CV^V\ CZTV© Municipal Area ^11, 1933 —:X

(Theetsabaan) B C: <£ 5 ti&Jj § MX £*b X t<0 t &frfrls APM 3,000 A/km2 tUiTAP 

5 AfAJ-AA^ § ?pX (Theetsabaan Nakhon) t A P 1 JoA^XJiCO U ?pX (Theetsabaan Muang) ^ 

6h)c6o X/X Sanitary District E IX 1952 XXJiXtDxyj —1°/<—y (Sukhaaphibaan) Z S

Ao ixAX#(DAo^#m^#^L#6«>$^-c^6o @MX
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/c9,

Ems'j%##k (1997#)

1 /<2/=i f Municipal Area Sanitary District ^#1
z#m % z#m % z#m % Z## %

*p=p, mm, f/<= 2,250 4.8 7,773 19.1 13,804 19.8 23,827 15.1
mm, 3k#, 20,793 44.2 15,464 38.0 28,380 40.7 64,637 41.1
*$ma, s-s 2,895 6.1 2,628 6.5 9,479 13.6 15,002 9.5
K*S, TO) 3,559 7.5 1,476 3.6 909 1.3 5,944 3.8
<b¥i*, 5«»0dp, ?
mms,, =-A, ^wjb

2,554 5.4 866 2.1 1,313 1.9 4,733 3.0

#&mnm (jsmt&ik 
eimo 396 0.9 1,287 3.2 3,522 5.0 5,205 3.3

Bigi&JgIS 316 0.7 510 1.3 465 0.7 1,291 0.8
mm, ^ 11,797 25.1 8,470 20.8 8,139 11.7 28,406 18.1

^<d{^(DM'^M 2,476 5.3 2,175 5.4 3,667 5.3 8,318 5.3
l-s-n- 47,036 100 40,649 100 69,678 100 157,363 100 1

7-e^i-o

4 #L ^v^m^Amz^ -

## - ^@#mws#i i8%, ^ - m:# -

3 4 ^(7) 3 &^#)6o

iwi cm^-e%#mmm'j(7) %##<&:$

^como® it Us
St Add, mm,
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/<> 3 ^ Municipal Area Sanitary District

X##C % %## % % =E#m %

1-4 23,882 50.8 31,687 78.0 62,019 89.0 117,588 74.7

5-9 12,430 26.4 5,333 13.1 3,903 5.6 21,666 13.8

10-19 5,770 12.3 1,725 4.2 1,402 2.0 8,897 5.7

20-49 2,884 6.1 882 2.2 896 1.3 4,662 3.0

50-99 1,014 2.2 377 0.9 505 0.7 1,896 1.2

100-199 573 1.2 255 0.6 367 0.5 1,195 0.8

200-499 323 0.7 225 0.6 325 0.5 873 0.6

500-999 88 0.2 102 0.3 177 0.3 367 0.2

1,0001^± 72 0.2 63 0.2 84 0.1 219 0.1

47,036 100 40,649 100 69,678 100 157,363 100.1

|*S 4 (D t £> V #\) 1 7jJL.Wa~Cfc>&5o w CMS Engineering & Management Co., Ltd./^'XS-W

JLWiJ%(DW}jj £r#~C3l£ti L 7h C> <7> "C 9 x %#^(7) Industrial Environmental Monitoring Division 

1993 Xi-fT&o £ m±/^ 1996^1:1^03

4

3- K x»
203

(kg/X^ft b >)
170.15

_ -

9 -e/u^/u -
1 13 asm, 299 36.24 2

U
J 00 m • 80 24.41 3

I 22 ***mm 1,441 5.26 4
4 390 90.53 5
6 *ffijnx£,$l®S 346 63.77 6

10 'l'*©«UDXftpDnB!ifi* 769 125.31 7
92 306 9.06 8

8 SiF3R • $Wnx*DaBE$S 272 15.73 9
52 685 8.73 10
16 mism 22 29.46 llj
20 sm*. i>x-^gigs 97 8.22 12
24 mx 564 76.52 13
42 152 7.41 14

7 ttSMS,SiS* 146 9.6 15
11 »»Ss 93 1.39 16
29 161 150.58 17

1 44
55 6.81 18
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19 7 7.51 19
46 tmm 252 5.51 20

5 64 3.5 21
15 «»*** 456 0.8 22
72 292 1.99 23

12
=2 — t —, 23 3/, ^ g 3 U— h ,
TJ-A'S y-AWEiSS

199 46.81 24

47 127 5.85 25
45 m#sm# 186 9.31 26
71 379 0.22 27
55 ## 342 0.24 28

101 306 0.03 29

48
mmm. #&m. *#*k v-,
?ey<, m, ■i's?, was. 126 0.9 30

98 77 18.22 31
18 5 0.82 32
54 78 0.032 33
59 mmm 392 0.007 34
49 7 0.0002 35
60 ##&##]## 475 0.02 36
50 TiisKs,, %mms,mmm 60 0.001 37
30 9 0.03 38
43 83 39
75 4 40
88 5 41

100 92 42
17 ^ ^-;VT/v n —/1/S is S 3 476.54 -|

•a-n- 10,107

5 (z#mm

3- K %## (kS/±mm. b /) 7^
22 1,441 5.26 4
10 /h»e^yrai*Dc=®®* 769 125.31 7
52 A lift,Kits 685 8.73 10
24 564 76.52 13
60 475 0.02 36
15 456 0.8 22
59 mm# 392 0.007 34

4 390 90.53 5
1 71 379 0.22 27
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#6 (1996 fp)

^7-^9 —(D y —<D 9-®

Jtil Industrial Zone Industrial Estate

mxm taxm

Bangkok 13,911 2,328 107 10 285 102 14,303 2,440 17.1
* Samut Prakan 4,885 1,601 152 148 468 178 5,505 1,927 35.0

Samut Sakhon 2,402 1,078 79 42 2,481 1,120 45.1
Pathum Thani 1,327 346 1 0 1,328 346 26.1
Nonthaburi 1,135 164 1,135 164 14.4
Kanchanaburi 1,299 78 1,299 78 6.0
Chainat 303 3 303 3 1.0
Nakhon
Pathom 1,532 565 1,532 565 36.9

Nakhon Nay ok 184 33 184 33 17.9
Prachuap Khin 
Khan 496 88 496 88 17.7

Prachinburi 291 76 16 8 307 84 27.4
Phetchaburi 625 53 625 53 8.5
Ayutthaya 575 95 3 123 43 701 138 19.7
Ratchaburi 1,492 309 1,492 309 20.7
Lopburi 489 36 489 36 7.4
Saraburi 670 103 14 3 4 4 688 no 16.0
Suphanburi 981 63 981 63 6.4
Samut
Songkhram 215 49 215 49 22.8

Smgburi 258 14 258 14 5.4
Angthong 241 13 241 13 5.4
Chanthaburi 558 44 558 44 7.9
Chachoengsao 834 145 12 0 114 43 960 188 19.6
Chonburi 1,314 295 2 0 232 82 1,548 377 24.4
Trat 500 26 500 26 5.2
Rayong 686 129 22 16 103 79 811 224 27.6

4b Kanphaeng
739 23 739 23 3.1

g; Phet
Chiang Rai 1,699 63 1,699 63 3.7
Chiang Mai 1,882 187 1,882 187 9.9
Tak 356 25 356 25 7.0
Nakhon Sawan 1,226 63 1,226 63 5.1
Nan 488 21 488 21 4.3
Lampang 1,807 66 1,807 66 3.7
Lamphun 685 21 82 37 767 58 7.6
Phayao 459 20 459 20 4.4
Phichit 629 24 629 24 3.8
Phisanulok 1,335 52 1,335 52 3.9
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Phetchabun 1,705 41 1,705 41 2.4
Phrae 521 15 521 15 2.9
Mae Hong Son 117 0 117 0 0.0
Sukhothai 618 15 618 15 2.4
Uttaradit 885 25 885 25 2.8
Uthai Thani 323 5 323 5 1.5

M Kalasin 1,807 21 1,807 21 1.2
4b Khon Kaen 2,327 81 2,327 81 3.5

Chaiyaphum 1,505 21 1,505 21 1.4
Nakhon Panom 1,606 8 1,606 8 0.5
Nakhon
Ratchasima 6,994 247 6,994 247

3.s|

Buriram 1,481 17 1,481 17 1.1
Mahasarakham 2,322 5 2,322 5 0.2
Mukdahan 17 1 17 1 5.9
Yasothon 790 8 790 8 1.0
Roi Et 3,248 26 3,248 26 0.8
Loei 701 10 701 10 1.4
Si Saket 1,908 10 1,908 10 0.5
Sakhon Nakhon 2,084 19 2,084 19 0.9
Sunn 3,340 40 3,340 40 1.2
Nong Khai 1,046 25 1,046 25 2.4
Udon Thani 3,458 66 3,458 66 1.9
Ubon
Ratchathani 3,709 52 3,709 52 1.4

S Krabi 260 20 260 20 7.7
p Chumphon 627 86 627 86 13.7

Trang 414 72 414 72 17.4
Nakhon Sri
Thammarat 1,152 53 1,152 53

4.6|

Narathiwat 540 18 540 18 3.3
Patthani 754 42 754 42 5.6
Pang-nga 287 14 287 14 4.9
Phattalung 839 6 839 6 0.7
Phuket 384 48 384 48 12.5
Yala 312 47 312 47 15.1
Ranong 258 30 258 30 11.6
Satun 174 17 174 17 9.8
Surat Thani 596 122 596 122 20.5
Songkhla 1,360 199 1 0 1,361 199 14.6

98,977 9,831 329 185 1,491 610 100,797 10,626 10.5|

y<h, T*©ifc'*)i4’50
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3^7 (1996^)

^7 7" ^ —(D
Diw#m%# Industrial Zone

^7 T zf 9 —® 
Industrial Estate

%## #7k#Uj
%#m

#7K##
%##

%## m*wm 
x mm

#7K## 1
%#(7)

m^(%)
33,311 7,095 293 169 959 369 34,563 7,633 22.1

SliHS 3,892 639 36 16 449 204 4,377 859 19.6
15,474 666 0 0 82 37 15,556 703 4.5
38,343 657 0 0 0 0 38,343 657 1.7

7,957 774 0 0 1 0 7,958 774 9.7

all 98,977 9,831 329 185 1,491 610 100,797 10,626 10.5j

ZL <Z)^ck 9 x Industrial Zone ^ Industrial Estate ^ ###

C(DA^^7 7T^L/c(D^T|g]-e$)5o

gi2 gis

10 73%&^y)TV^5o
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8 X»&i;m7K#{ilX##(7)Xftl0m

HIM
itL

X#m#Xft 10 !# K*#tiji.!S$&:<z)Jdi 10 #

#% x#m 16%
xs$c

1 Bangkok Was 14,303 Bangkok Was 2,440

2 Nakhon
Ratchasima

m^kas 6,994 Samut Prakan m^as 1,927

3 Samut Prakan Was 5,505 Samut Sakhon Was 1,120
4 Ubon Ratchathani m^kas 3,709 Nakhon Pathom was 565
5 Udon Thani m^kas 3,458 Chonburi mas 377
6 Surin m^kas 3,340 Pathum Thani m*as 346
7 Roi Et m^kas 3,248 Ratchaburi was 309

8 Samut Sakhon Wa$ 2,481
Nakhon
Ratchasima

mti 247

9 Khon Kaen aukas 2,327 Rayong j*as 224
10 Mahasarakham m^kas 2,322 Songkhla mas 199

XftlOS^H 47,687 xftiom^M- 7,754
SI-& (%) 47.3 (%) 73.0 |

±{&10m^T#(D^jol9-e$)6o

9 BOD i^«l»EXfi;±ft 10 m (1996 ¥)

IE
ft

#4 16%
(Doiwm# ©Industrial

ZoneF^XS
©Industrial 
Estate P9X#

”ff

1 Samut Prakan was 416.93 14.68 28.30 459.91
2 Bangkok was 398.74 N.D. 5.27 404.01
3 Samut Sakhon was 277.13 0.00 10.50 287.63
4 Chonburi 3KSS 249.86 0.00 12.02 261.88
5 Nakhon Pathom was 261.19 0.00 0.00 261.19
6 Rayong mas 174.94 32.75 13.00 220.69
7 Nakhon Ratchasima m^kas 195.58 0.00 N.D. 195.58
8 Chiang Mai jkas 169.83 0.00 0.00 169.83
9 Ratchaburi mmas 132.21 0.00 0.00 132.21

10 Songkhla am 109.86 0.00 N.D. 109.86
hftl0&£ff- 2,386.27 47.43 69.09 2,502.79
is-e-it 4,115.03 65.43 94.31 4,274.77

* 58.0 72.5 73.3 58.5

<&E W^XIX?) BOD LT^6 C «k
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E 10 BOD (1996 ¥)

JffiJgK ®Diw^m
x#

©Industrial
ZoneF^XtSI

©Industrial 
Estate tol e:t #1^ (%)

XXS 2,137.19 32.68 62.99 2,232.86 52.23
*95 579.19 32.75 27.12 639.06 14.95
M 512.91 N.D. 0.00 512.91 12.00

mjks 492.63 0.00 4.20 496.83 11.62
ms 393.11 0.00 N.D. 393.11 9.20
^;+ 4,115,03 65.43 94.31 4,274.77 loo.ooj

4. icmx 6

4.1 • Tir*^ X h
(i) mmmiMam

(MOSTE) (Office of Environmental

Policy and Planning: OEPP) LTl/'So W\^(D^\Z J; o xm^Tt* * >

9 , %#(D3l%(C§0 LT^T<7)«!: jo 9

^m^smioo fv&Lx#

- ^m%#

f 9 7km<cTf 9 #<!:*#, mm, f 9 #mm#

^m^smioo f^±(Dy-y%#x#

0)^##^ B m ioo f - #m%#
(DAT^m^-ky > fX#

(D^m^smso

(mAT(7)m#(7)#^it L<

7Xj7 f—^&%^X(D#a^(DXA(C#5X#^9lB#20 f
>a±(D%#

H-Z6AT(D^#(7)X

flf'W'B’/Tl^x X##X#^ (DIW) t /f 6 o OEPP 0) Environmental Impact Evaluation Division (EIED)
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tZ, 15 #m(:Z#^^(ZZWZ, $6(^15

8 J^lP^KT##^^rfr^V ^ -/ V b&H LT#P^#M^ (Expert Review Committee) (31Z 6#

Amm, mm, <&#$#, 5 e#(co v ^-c^tz ^ ^

TZ3^), 45 BJ^mc#g^LT#:^(DpT3&#j|#-!r5o
OEPP(cZ

b^fZL-C##^L^(ZZL(Z^6^V\ bt) L< (Z#m^df

-b(Z, #P^#m^(cZcT30BJ^m^#^$^6o 

'ZZj, 7"nyi^ b L < (Z4>b± (state enterprise) (3. Z 5 t>(D'Cfo5%k 1a(31{ZN Fulfil

(3Z o T^cIS £ir<5 i&W&h v) s WrlEiZ National Environmental Board (31Z o Tfr&£>Zi<50 WdE

(2)

Z6^, %#(z^/k—(3:^#$^,!:^^, y/i%—yi(z@A(3##^#^ 
y/i%-y2(7)Z#(Z##^%(3&yccTZ#^(3#(Zai6^^^6o y/^—y 

3(cg2mi-azmL gum
1992 ¥ 9 ^ 24 0fZ<7)XSil'"p (Ministerial Regulation) CZot, b tl/O ^Q ft

^(7)&*(Z, y;i%—y 1 (Z##@bZidS 20#A<&r^y^i/^X#, y;t/—y 2 (Z##$6A^ 50MZ] 
y/t/-y3IZ50,W#&i@;Laz#-T&5;K h(7)pT^(c

j^c-c, MAi;mT(7)Z9&#@f3\ m#(c§nt)6-f$
"T^^^y^-y3 c^^zu-cv^o

^< 6 urn, m*#, ^#6#, b#m#

Axm^m^

#m - /<;^ym# 

fb#zm, am -

\ TEA, mm,

mmm

##m, ^=#m, i%7k^yix-
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(3)

cTl^'o Board of Investment (BOl) T&)6o

T^(7)<k^i9T^6o

11 Board of Investment (Cl J: <5 y—— > A
1 Zone 1 Bangkok, Samut Prakan, Samut Sakhon, Nakhon Fathom, Nontaburi, Pathum Thani

Zone 2 Samut Songkram, Ratchaburi, Kanchanaburi, Suphanburi, Angthong, Ayutthaya, 
Saraburi, Nakhon Nayok, Chachoengsao, Chonburi (10 #)

1 Zone 3 £§; 61 Laem Chabang Industrial Estate (Chonburi |

12 Board of Investment (C Z 513Ei@iW

1 319 Zone I Zone 2 Zone 3
#65

*hf 5E65 
<DE65

#65x ## t b & L 
80%J^l

L < I'i Industrial Estate 
Industrial Zone A A

n 50%## (tctzLM 
65^ 10%J^L±(D## 
fciolATiiffl)

50%M# (fb%:LM65 
^ 10%a_l:(7)##(C 
oV\TM)

BAWiAlc
^f5M«
<nmm.

Pbe1#65

finWlRltt iz&fflbti

^#65
^-m5¥fm#65

btLZ) b(D\Z-0
5 75%##

£: A^ V # ?£ 1 o')

ii£ A 65
(Corporate 

income tax)

#65?!£ L
^:^:L9C±(7) 80%J^ 
± ^ ##1 T ^ ,
Industrial Estate b L < 
fi Industrial Zone lZ.iL 
%-f 6 
# 3 ^^#65

3 ¥PI1#65
Industrial Estate b L <( 
fi Industrial Zone \ZiZ

8 ¥(^#65
5 50%#

#

lo^miAgiA 7f<m, #im
b(D2fB&E65##Ul%

25%$r$((i
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4.2

JLWifrb<DW7k\Z.m’tZ>7.KfS'iPtt^ (Notification) # 2 (1996# 6^ 27 0#)

(1997 #2^ 18 B#) ##11,

(k Z5(-Z6 6^ L^^(DT^6o 1/c, ##

(Ministry of Science, Technology and Environment: MOSTE) £># ## 3 (1996 #)

(CjoV^T, !^-##(7)&#&^LTV^5o %#&#8#=#5^T&

^,o (Enhancement and

Conservation of National Environment Quality Act) (1992 ##J/e) # 55 >9 ,

13

0 #(7)#7K&#
pH 5.5—9.0 (D#|gmT^)6 ^ ^

^(D
5.8 j^± 8.6JE1T

5.0 £X± 9.0 mT
TDS(Total Dissolved
Solids)

3,000mg/L t> L < tl#7kfi\
1 tz 11%#(7)@# iaot DIW ft

fcf£L,
5,000

rng/L ll@^^v\- i:0
2,000mg/L £r@X. £>$( 

% # IE # 6 # ^ (C 11 ,
5,000mg/L

’

SS(Suspended Solids) 50mg/L t L< 11#tKS, 
ycll%#(D@#(C 1 o T DIW

/c/£L,
150mg/L

11#XL^^Z ^

200mg/L
(0^#% ISOmg/L)

*« 0.005mg/L c£ 7K#&77T/^^/^7K#^0#
Hg ^ LT

0.005mg/L

<£
ir i/y 0.02mg/L ^ —

0.03mg/L «!:
Cd £ LT O.lmg/L

£n 0.2mg/L $r#XL^V^ ^
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Pb t LT lmg/L
at# 0.25mg/L «k at # ik tfx co {11=3$)

As t LT 0.5mg/L
6 # f D A 0.25mg/L ^ 6 c Alb3# Cr (VI) <b

LT 0.5mg/L 
y o 2mg/L

3 n A 0.75mg/L ^
/< !) ^ A l.Omg/L —
— y ^r/U l.Omg/L ^ —

2.0mg/L ^ 3 mg/L
®ss 5.0mg/L L 5 mg/L

5.0mg/L^#X^^T^ lOmgX
%X# (H2SltLT) l.Omg/L —

(HCN L
r)

0.2mg/L CN k LT lmg/L

l.Omg/L «> —
T ^ y —;Hb-o # l.Omg/L 5 mg/L

l.Omg/L 3r@X#V':l <k —
«>

y^/>C/y b 
>&%yEPN(c:PR6) 
lmg/L

sat 40 <b
fi* <b —

/F#re#v':i ^ —
#. y"y—t 5.0mg/L t> L <( tt#7Kflx 1A'$L9ulk 

j:oTDIW^^
yh/^L,

15mg/L
«k

Wfl (Eto^WS) 5mg/L

##
30mg/L

BOD(Biochemical Oxygen 
Demand)(20°C N 5 0^1)

20mg/L L L< ##7k#, Ifr'diJzt
Z c T DIW

V^^^)#^(Cj6V^Tt 60mg/L

£/X J^T<7)S®T1t 60 mg/L %

1) mm^— K 4(1) SETlFllf^m
2) #m^- K9(2) #m#^m
3) #m=i-K io x%^#/mx^

4) #m=i- K is am#mm
5) mm 22 mmxm
6) #m=:-K29
?) mm K38 m - /<;i%yxm
8) mm ^ - k 42 x^xm
9) mm 3 — K 46 ##m
10) mmK 92 ^#tm

160mg/L
(HPbW^J 120mg/L)

tK^PSo TjH^iL -5)

TKN(Total Kjendahl
Nitrogen)

I00mg/L L L < (1#*#,
$ ^HX#(Dm#(- Z c T DTW ^

UlSH-Wfi 120mg/L 
(0LlX^6Omg/L) |
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^A/c#^Mx.^v^zd:. /c/cLx 
V^^6#^(CjBV^TG 200mg/L 
ll@X^V>Z ^
$7^.x ^T(D##T(j: 200mg/L & 
0X.^V'Z ^

K 13(2)

2)#m=i-K iso

(SS/yM^y l-y© 
* L v'J@5B& t> fc b-t®nas 
fc5 b UTgRimlrfiSilsSsb 
SrMi-S-WlES.t/rtiibKStX
2) $i-!.
#aj*i-PSoTSffli-5)

COD(Chemical Oxygen 
Demand)

120mg/L G L <( !j:#7KaL 
$ ^ 1 j: c T DIW ^

W'#5#'&k:joV'Tt) 400 mg/L 
(j:#x.^v^z ^
$^x aT(D##T# 400mg^ <gr

1) il^- K 13(2) • ^qnp

2) il=i-K 15(1)

3) #azi- K22 mm%#
4) #m=i-K29
5) ## 3— K 38 3# - /<;V/T]:#

160 mg/L
( 0 WV-lil I20mg/L)

*tti*KP5oTM-t5)

^CDftiltoJgg lOmgT
T ^SaWs I5mg/L

3,000
mg/L
#a## 16mg^L (B^^%
8mg/L)

7K%-(D#7K (cim c Tmm)
^cofill, PCBx Mi^nnxf 
U>\ x h 7 9 & nxf uy|
(0##^#!^#? l^o V ^T &

L5#U/'< 6^T^5o

# m (7)#7Km#^^^ 6^-c v ^ m-a^s o<o ^

TV^Z t&fo&o ^'jX-tf x SSt^fB||§.n"W (Ministry of Agriculture and Cooperatives) (5#zK^^

mmmTk^ LT^m$^6#^(cmm^^5#7km^&x -#m#z
V kM LV\ j£/ci% 58 0klZ-K£, National Environment Board /^g/E"!"d

Pollution Control Area (^^j" LTX S^nS (Governor of Changwat)

^'Sm'^A^^TV^o %#(CZcTllx ^(D3Am(C|mLT^me^«kVD|^(CB#:TV^^#^
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fo<50

14

tKOTB ic <t 5 m*mm %## 1C Z 6
I pH ■ 6.5—8.5 (7)#|Sl4l?^6 C ^ 5.5-9.0 (0$E(SFt|T&5 C ^

BOD 20mg/L 20mg/L t L< ll#7K#,
#(7)##|CZ^T DIW

/c^L, V^^5#^lCjo 
60mg/L l±@X.^V^Z ^

SS 30mg/L 50mg/L t L <
#(7)##|cZcT DIW
x.#V'Z<ko /c^L, v^^6#-olcjo
V^Tt)150mg/LI^@^^^Z^

K
1

i

5mg/L 5.0mg/L t L < ti:#zkm\ likffilifct.tife
Z#(D##lCZcT DIW

jB^Tt)15mg/Llj:#XL^V\Z«l:
2,000mg/L (M^^ w 1

COD(C^V^-Clj:^t%,ffL 450mg/L, 600mg/L ^#V^#|Z^c"CV^. /c^L,

4.3 <&#GG±#@W

(1) ^
1982 (Notification) #13^- (1982 ^6^4 8#)

It/c-# (licensee) (D ? 'h'fiE#) btltiffi.WktMM&ltfMt LT, #/K - supervisor

(##K±#m#) ^operator (^mm^m^m)

1982 ^ 9 ^ 3 8 T&»5o cfTFlcm ^1"# ^ 5 ^ ##, supervisor t operator (Z)

^(7)#, 1985 #%##^^ 22^- (1985 ^5^ 31 8m T, %IEA

II, ##&Z 'C^-f 6 «kv^ —

3 l^^l^ 1985 ^8^ 30 8(C#

fr^fuyco

(2)
supervisor (<2>#|%_ll:#m#) ^

operator (^mamam) (0@am^m^#it6^Tv^6 (i982 #%#^e^mi3^&i;i985 

22 #-(:Z6)o
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(Dz##7ta (#%];%&#<) dS60mVom±(DZ#
1985 ^%IE^(C^|^Ttf6^

ft)
BOD#^r^ 100kg/BJ^±(D%# 

200kg/BJ^±^^A6tT,TV^^, 1985 #ekIE#(C^|#T(f

ft)
50mVB^±#aj-f ^ z 9

mm
? v A

250
25

g/B

g/B
sts 12.5~ g/"B
m 50 g/B
?K# 0.25 g/B
# 9A 1.5 g/B
/< 9 [> A 50 g/B
-k 1%:/ 1 g/B
m 10 g/B
ZZ y /r/lz 10 g/B
"7>#> 250 g/B

S«£tp. #. t LX#
#mu, ioot/B^±(Z)%#, tL<^;+m^5t//<y^±

ioot/B^±#mLT^6

(?Xk^%#(Z) ^ mfby HI f A (NaCI) LTV-/K (Na^CO,), 7k0

ibi-hU^A (NaOH), ^ (HC1). (C^), (NaOCl)

6, 100t/B^±(7)%#

(g)-1ry ^ h%#

Ammz##9%, mmm^5ot/B^±(D%#

±#E#&m;:&T#3;az#f;L 1,000
v^v\
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mg) hx#i

(3) supervisor t operator (79#r#g^f#

1982 13 -§-(79# 2 -(ILL supervisor t operator btlt^50

Supervisor I1X# t L < (7) L x 5#05##& t c X ^ 6 ^

1982

l985 ^<D%E-e#m(Dmi^^N#^fLybc

Operator fX A ?£ K. t b secondary school (primary level) Sr^S Lx supervisor t £

;LlXV '<50 secondary school (primary level) (TZ^SXti 19 SX£> *9 x 0 AXy 9 £ ly 9

C ^ (C^6o #!^^^(l^#LX^6A^^$A,XV^6o

{EIAX^^ < ^ yX"y h^Lh^r supervisor operator t 6 21 t b RjftT'fe *9 -.

/£Lx $ES(7) <£ ZL-6#< (79X#|j:#IA<L LX supervisor operator LT^5Q

supervisor £ operator tiiy "Xihv L> DIW (Z:## L^ltAl^^C LXV <5 <79

(X Factory Environmental Technology Bureau (7) Design and Coordination Group TA50

t<79|±^V\ ^,#<79 supervisor 1,340 A, =ryf-/L/f > h^%(79^##$:^ 80

QVfoSo

DIW 1997 ¥cb =9 Thailand Environmental Institute

LX*^ — h LAo 1998 ¥ 12 j^XLX 6 HJfc:#ltX 800 A2sSf$ Ltc10o 

1 -0(Z)X^^^l^(Z)^L9lEx(jS^fW LXly X&o X x—A<79 supervisor <L—A<79 operator

§rSSS LTV>iiLti*S:V>i^A f (^lj:##:(79 supervisor operator LTV'15 XSL><fe<50

supervisor(79#mm^#x#m^A#cx(mci:^6^x ^mLxv^^itx^m^^m^#

^^9X6 (C:^6o #m#^^m(CX#-C#< yb&CIX X#X (licensee)

(cj%mLTDiw(cm^m^fTV\

(4) Supervisor t operator <79## £#nMU

1982 XX##^X# 13 -^lix ¥•(" supervisor t operator ?r@BS L b ' t iE^X

v^lci^^'Tx X(79#fr^^:l985 ^(7)^XXTj:x *#X#

y;K— h & 3 DIW

to $/£x ^#%<79mij^ix Diw^^Aycm'i^mm^^mc%^T^%#^tx<(±Diw^

9 c 6 <£

DIW#m^^(79|g#:(C:j;6<£x supervisor

9##Lx #mmm(79ig^3[Ei^m(79(gm^igii9x 3 x^#(-^#y^-h^Diw cmai-x

£> L b'V'h&o ^fcx operator (79^®!^x Lx falM-^SF^: supervisor S.U0ii

#M=^^^lt7£#L:^LX$R^i-6C«£-eik6o

DIW (79##^#m&#^#/cL-C^5^^'9T)^^v^-t6o
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%>f&fT9o oiw 07;mc##a#af&
f?9o'DIW %

(licensee) (C#LT\ ^#lx^-h(D

=f- 3L'y 9 Factory Environment Technology Bureau (D Design and Coordination Group ^-ffi

^Lirv^o 2^T$)6o

DIW (j:.

(DIW llfTcT

DlW(:#eLT< 6Z^ld:#x.(c<

t> {i Tr # ft i' t % x. T v' 6 $$ M i> ^ '& <n ft'll%#t v h <5 0
supervisor &{/operator DIW (D

(^/m(D^.A#^T#)o DIW#md>6%)[E]#:(;:j:6<!% supervisor 

#^67='-^&DIW 3
^cirv^o

(5) (##) "

mzk,

zcm-cc###

20 ##11.

##;%## io,ooomve^

AM§0#mi-4m. Ammmi~4 3K #

^#^±±e###(D6m#(c^^6c 7Km^#(D#i-4m(Dig:giii±. #mc##

(D

(3) ##
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0) KWifOAK ##

8 #WrtM «k ^ ^ (7)^(7) A# ^rnV X±, 8 #(7)#^#l^lhm%#(k LT%#^^ 7 ^(7)f#

pm&#o t u-c ^ 6 ^ ^iczo

2(7)2^(7)m^(d:. hT$)

6o

4.41m^n

(1) ^
(DIW) <7)%##g$li^lj:. 1969# (Wg2512#) (7)T#i& (FactoryAct) 

^(7)# 1992#. 1996#lcmij^(D^@:L^fT^A,l:^6o 

m&(1 1992# (fA#2535 #)

^#(7)6^19 T^)6o

(CM LT. 6o

#e-f ^ 6 6.

3) m2#:%#(7)^e#m^^i-6^o ^(7)9^. #35^-e%#^(7)^A#^T#6^

%^LTV^o

(2) ##%#

^/mm(7)AT(7)]:#^#^(7)^#T$)6o a^#2ia-e$)6o

(3) $HEll (inspector)

DIW CQX^fitdlr'ini. Factory Control and Inspection Bureau 1 ~4 l^pffM LTjo 'O . # Bureau I'i

#&m:m(7)#M#28o&. 168^,-e^

"CA£>o

A%m^. @mm#. ^A^^^(DAT<7)Amf&^/<-i-6o u^^u. 
^(cjoV^Tij:, Diw co#(7)-tf yg:/^6#:9#(7)#M$(7)%A&#&c,>;0ST&

6o

^iSEIi'fTV' v 9 P'y *J > Kli. technician (iSj#) JV) engineer (A#) Vfc><50
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(4)

1) %#7='-f

%#^, 7-ft^^##, %#^%, *f±m% m^mu,

mm, ±^#A(7)##^^mm, 5EWim4w#m<>m, %#m7K^#(D@m^#mm,

%#lx/T^ h^zK#

2)

#7k^^m (yn-ir^m*, Mzk, #mzK, m*), wmm^WiAT^A’K (bod, cod,

SS, pH, TDS, TKN, Oil and Grease, CN, :&&#), — > (@W^^^^),

%->, (^m^, ^###

#), 2 3

mmmm, ^m^m, wim^m, ^

SIS), ®;S7D“, Supervisor 60 ft4a t 7 4 1r > Operator 60

by 'i 'fe,y^#-^-x Inspector (DflfJ$

#^(Dm(-%##j(c^L, mcTA#i-6^^(c^6o %##lT$mi(c

^7^-—#^#"(cZcT#^5P^#ll#^6o —AxlUj:, 

#^m(cg0i-6 = ;< >-

Diw (7^) -c

(i, e

Inspection Bureau jSi-^^if^r b o TV ''•So pH, SS (Suspended Solid), BOD

(Biological Oxygen Demand), COD (Chemical Oxygen Demand), TDS (Total Dissolved Solid) #

-C&&o #7km##, 1996 ^%##e^#2%U(%##e^(C:Zcl:^A6fl,-C^6 (%'M

4.5 ^60fiti<DEWIM13

(i)

%##%## (Diw)
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(MOSTE) (Office of Environmental Policy and Planning: OEPP) 1 2/m

*sff-t rtS4i*WSr»IMtfc±r-Bg»rSh-, 8
KSitEhteV'.

(2) ±/Kt5ilj:EH-K(*
±*SB$roa8+^T'§ 5SK4x SSTfoS.

£r^Si L/tS- A $#1T£> *9 . Pi## (Ministry of Interior) iw^ttuij-2) 21 A '6. #

«S$I2 J: oTWSRto* <b;h.. (7"oiJ=?
5) £WcOibl2SS$U £-ft-f;h,tf*A#t£/ts-5-x_ btlio

*©», ±*SSSEIf#tt):#*«tS3ilgE8+»«<y$*
&#6Ct^oT#7*,6.

(3) *K^tifS*SSKtt

#*<D#tfr&fr5fcKtlrtt. DIWfcSttttid^SzliabSo iiSStt¥teTS®5ti,5fiS, *

^©■(h^m^asw^lS^^jRLrv'S-t^ffi)fco-cv'50 diw12, RM#oe#6

Atf^at, BWf6.

4-6 SUMS • SHffifflSB”

(1) StW$iiS

(Enhancement and Conservation of National Environment Quality Act) 

(1992 fMt) I: A v) . *»$#' A (2 S#£&/A FS14 ofiTjo 0 . 6rS(*^ 6 Sh n tz 1612 jg.ffl 
$ivO'5„ affit2fc7torw«^ff5fcs6. #¥E«S#*9:S&$M6j:-t5»«S
^$*=/ril$eSh.Tdo 0 . gifefiti: 1995 ¥ 3 $SM"e 50

«/<-y (ft 150mm) -c&o, Lxnniztizm&bmgzhzm-itfthzo

l-cos:mi*.6tW#lBiz)7‘Da|2MLTttSSgro io%yi*ii: $tvr*5t>. 

^stt<Dfcde^-#7ktoa->^'rAfc l< tte-6-s*wa->2=.TA.tofcit)i2#ajdti,5„ 

Bfflffl*ro7-n ^7 AKStti 5tv5SS-lt. 1 frfofc 0 500 ^/<-y (ft 1,500 ;5TO KT 

jrStiTjb-9. I2SSLT

LTV'6. KPn1*»*t tfc7"n #l2*/j\

L-TV'-S.

(2) Kmmamm

1994 tpWifi, ##K#m##'l2j:9 UT<D 2 &<D9'j5Sgmt>il£!bbtiTV'6.

SHMSi* 20%£ 5%$ T318 "Bf 5. fc/cL, 4# ®FW4:£/ET£4v»lg-ezib5 $ ,h

2) #^®WP‘)K^J2E«A«$<DAc»l2tS'^ISi*iT-SS:Srfi:')®-6-.;eroi:PW®@f#Si/ri

@*$#16. fcfc'U ^ri'Hrtl21iPa©%2PiiS/iSi/'4w'r
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4.7 ##(%#[»]

(1)

DIW 11, 6Z^ 6o —BOD

#imrt L< limAm$r^mAW((-#a;LZ^6Z#^^#Z^i9,^) 14,700 Z#^*#(c

^6 t<D^^6tLT^6o 2000^(Cll#A^lL5^mLZ^6o
(2) z##a,

Z##g, 67hAcO^%^^\ 2000^ I ^ 4

/Co Z1U1, ##Z#^6(D#7K(c^i-6em(D^=#^m%W!mgLi:v\^^v^${4:^
$ -o ^h'f {Cl, National Counter Corruption Commission z^^lfjt Lfz ^(D'Ctfo<50 %#(C11, JL^T 

(D^g^-a$^L6o
1) L, ^ ^

# C/c ^), Cfc 9 C ^ ^Z# 61 9 l^T6o

2) P^##ll, —fa/t:

6o
3) m^##<D^i;jr^7ze#AT6o

4) Diw ii, NGO^z^^i;y^(c#Ani-6Z<!:^^)6o
5) Pollution Control Department 11, National Environmental Board (C# LZ,

#mz6m^fb^m&c^LziimA^mt L< n^Mf-619##^4iSo

6) Board of Investment 11, L<

5 ZSSiti181920

^/(DZ#@# (IndustrialEstate) 11, 1972 ¥{-E5:Stl^ZSIZj&^ti: (IEAT) (CZcZ# 

#, mt $ iLZjy >9 , %%(C|1 1979 ¥Sij feco ZSS itW±& (Industrial Estate Authority of Thailand

Act) ^%czv'&. z#@mm#z#n,

^m^c§0i-5#i@m=m^^i-6c<>^z#6o iyb, z#ammiciif*#A^mm^&

1999^3z#amii23^ef#^L, ^(D9tp7^H!fiiz#am^w^#'#mL 
z^a, ^6i6^^fii^^dk#^z#am^f±(D^#$:#(ci6t(Dz^6o zmam^i;^ 
hez#i-^i-c
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15

•WilSE# ##
IE AT m w Bangkok Bangchan " 108 ha
IE AT Blf W . Bangkok Ladkrabang ### - 383 ha '
IEAT BffW Samut Prakam Bangpoo - 960 ha
lEATBf#" Samut Prakam Bangplee • 161 ha
IEAT BlfW Chonburi Laem Chabang
IEAT Bf# Rayong Mab Ta Pud
IEATBIfW Lampun Northern Region
IEAT Songkhla Southern
IEAT BjfW Pichit Pichit

ieat • Bangkok Gemopolis • 88 ha
IEAT • EP^# Samut Prakam Bangpoo (expansion)
IEAT • EPsI^# Chachoengsao Wellgrow
IEAT • EPrI^# Chachoengsao Gateway City * 1,104 ha
IEAT • EPrI^# Chonburi Chonburi (Bowin) • 795 ha
IEAT • EPrI^# Chonburi Bangpakong II ##cp • 1,040 ha
IEAT • EfS!## Chonburi Pinthong
IEAT • EPr^# Rayong Eastern • 432 ha
IEAT • EPff'o'# Rayong Padaeng
IEAT • EBS^# Samut Sakom Samut Sakom
IEAT • EPrI^# Ratchaburi Ratchaburi
IEAT * Eim-^# Ayutthaya Hi-tech • 344 ha
IEAT • EPH^# Ayutthaya Bang Pa-in * 216 ha
IEAT • EPrI'S'# Ayutthaya Saharattana Nakom
IEAT • EPH^# Saraburi Kaengkhoi
IEAT • EPrI'S'# Saraburi Nongkhae
IEAT • EHM&# Udon Thani Udon Thani
IEAT • EPrIE# Rayong Eastern Seaboard * 1,181 ha
IEAT • EPrI^# Rayong Amata City ' 588 ha

6

6.1 (Ministry of Industry)

(1)
1999 10^ 1 B ## 4,797 AT&tk

(Z)A^3^01T^\ 2<&tL ##Institute^^^B%6o 2000 4,088 ^

123 (SP3) Tcfo-So LTTi, Office of the Permanent Secretary (DTt^ Provincial Industry

Office 75 !^(^EE5irTV^5(.$^< IW^WM, g E Regional

Mineral Resources Office (i^iH 3 ^rEr) > Industrial Promotion Center (:£|11 11 ^BJf) LTV ^

So
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Ministry of Industry

Office of the Secretary 

to the Minister

The Office of Industrial Economics

Foundation for Cane and Sugar Research Institute

Petroleum Authority of Thailand

Foundation for Industrial Development

Foundation for Thailand Productivity Institute

Thai Industrial Standards Institute (TISI)

Department of Industrial Promotion

The Industrial Estate Authority of Thailand

Office of the Permanent Secretary

Department of Mineral Resources

Department of Industrial Works

Bl4

(2) (Department of Industrial Works) ®

yy\% 1999 ¥ 10 £ 1 0 M 868 \X'h <0 ,2000 ^ (^)

14 fSF3) T&><5o t LT^Industrial Water Technology Institute (D13;fa(Cl^Bureau

of Industrial Environmental Technology <DT"Water Pollution Division 5 Jr

Environmental Laboratory #S$)<5c
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Department of Industrial Works

Hazardous Substances Control Bureau

Factory Control and Inspection Bureau 3

Legal Division

Industrial Safety Technology Center

Factory Control and Inspection Bureau 4

Central Office for Machinery Registration

Factory Control and Inspection Bureau 2

One Stop Service Center

Factory Control and Inspection Bureau 1

Office of the Secretary

Internal Audit Group

Policy and Planning Group

Finance Division

Advisory Group

Bureau of Industrial Environmental Technology

Information Center

Industrial Water Technology Institute

Bi5

(3) i

/s'y n ^ Provincial Industrial Office Z##'Office of the

Permanent Secretary & Office (Cfi, ~T<5 Z 9 4 o



CD Division

1) Planning and Policy Div.

f-K A#, gm, mm

2) Industrial Works Div.

3) Industrial Promotion Div.

4) Mineral Resources Div.

ISSProvincial Industrial Office t t LT, 11

Industrial Promotion Center lx kt TV''So 3E(J2, h V—^'y y\ cn y-tf-yX -i 7/

(&###?), ^^frcTV^So

6.2 XS-iliSl (Federation of Thai Industries : FTl) 2223

30 <0 , JmgS####] 4,600 |±D 27 <Z)S@SiJSIFiaf£ (Industrial

Club) t 45 <D^M (Provincial Chapter) So 120^,T$)So
^miTtM-s^m^LT, A###, ^i^±

wMmm, ltv>sc

##, *'C(Dlg‘&mi£bLX\ZFn<D&fr\Z.' Thai Chamber of Commerce (TCC : f 

MfJf) t Thai Association of Bankers (TAB : $ X iHfrl&dx) fi'h11) , 3 15 6#^

1 (S^ □" (Joint Standing Committee on Commerce, Industries and Banking) ^j$otV^S0 TCC fi 

1933 J:-oTE3z$iLx A@T$t 20,000 f±(7)dk#^0ALTV^So A#

Tec

LT(D%#j^#cTV\6o

tr#C<b LT, Joint Public and Private Consultation Committee ^Exlj" bfrlX

$3 *9 , %A (##) TM I®. ^*w<^TJi 2 {z. 1 UlM^nTV'So

/V^k'p li, ffiELfl'J/^Lilrc&J'7 7, XSil' Provincial Industrial Office, Industrial Promotion

Center, RR#W'6#FTI, TCC, TAB(D^%^WVy/<-^^cT^0,

m%»So

T h S o

6.3 (Ministry of Science, Technology and Environment : MOSTE)

(MosTE) #,
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(TISTR)

Office of Environmental Policy and Planning (OEPP)

Office of National

Environmental Board

Ministry of Science, Technology 

and Environment

Department of Environmental Quality Promotion (DEQC)

Department of Pollution Control (DPC)

6

(ERTC)

7 XSffizkiMn t I&TtKStK <£>*§.$

(1) x#mzK#m

xmmTk^, (xmmzKim)

ex#i^mxzk, zxm

%###(, \

1987-89 JICA \Z£& X#ffizK^@%#m#@l#gj TIX Samut

Prakan %(D 59 (DXSSrilS LTl'5240 X^TK^ffii^ 227,000m3/ 0 (D ? h, 76.7%lXs]f|%

^"P(7)#m7K<7)9^ 95%^mXzK^7KmX^)0^:o DIW #

Southeast Asia Technology Co., Ltd.(C#gC LTSStE L fz FSurvey and Preliminary Feasibility Study of 

Providing Water Usage for Industries in Samut Sakhon ProvinceJ TfX Wl^(D 100 (DI^i'^LTX

90%, ^M&u(7Kim7K4%, 7Ki#7K&cFMjii7Ki%,

zKiMA(D^4%, RfzK%,i%^#^LTV\5"o Fj
#mzKm(D^^^ix#&m#, 4x#xi^m

XzK^zkm^ LXV^o

DIW IX ;<>=*? Samut Prakam UPT6-^ Samut Sakhon }>%27^M'^ t LT,

(2) mx^&
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1977 #i#ij^x l992^%#T(D%T7k& (Groundwater Act) KZ^TM^i^^T 

V'50 0f#LL %###!#### (Department of Mineral Resources) T <£> <5 0 itilT'Tk&T'ttx % 

5^TX#^S^!6T7kg: (Groundwater Area) &^L7f9x

(Groundwater Committee) L1 t &o TV'<50 fp|#M#(D#^c/ >/<—lj:x

MMS: (#MS) x SiE/^5: (Royal Irrigation Department) x (Public Works Department) x

{%### (Health Department) x (Dft^x /<> 3 ^ £> L <

fifti*? (Metropolitan Waterworks Authority) x L< (Provincial

Waterworks Authority) x $ -Y XSiS^^S (Federation of Thai Industry) x IkTf 2 45 ^MX-T^I^bIS 

-?;(DfljicD#Jt t fa-o Groundwater Area

(mTzkmmid^). 7-ft

t 9 LT j319 (mTzk&m 28 ^) x

(l^m#6 #)o 1985 6 !# (7,923 km")

^#T7K(2:(cm^$^Tv^c

-Lj: c T^%)

(#T7Km# 25^)o m#::(D#A#3.5 Baht/m"T$)6^x T^o^>/^H;-(c^LT 

LT 1.5Baht/m^^9^^#^7)^^$^T^6o

(3)

LTlix JICA timMLtz f;<y=i? IbMitMMT-it&T

zKMM-mmaEj (DMR)

(PWD) TWx 7 ¥3 M Mlti^iLTV^o Z6 ^x

#-#pm(cj6V^T%T7Kf&(D#T6m#gt:T^R9@^^'3T#yb(D(j: 1970 ^ft(cAcT^^LT^) 

"9 x 1978 1987 10 #^T#± 75cm (C#L^Lo 1992 W'L 1993

^(d^ilj'TcD^fBlttTfif'ix Samut Prakanx Samut Sakhonx -^y 3 ;? JEr{L Pathum Thani T 3cm 

J^±x ^6tl(C:4-5cmT&6o %mtT#x m#x im%^(D#m#^##e4:X.6 6«kL^x 
#7Kj%#em%LT^5o /<X=i^^IZ2(Dqz;fAp(D#^lj: 0~3mmgT&St#x %#ztT(C 

z^mmgpctm^omLiT^mm^m^Tv^o /o^^^x^Tiix %T7k&(cm-5<mm'j

kijiOx 1980 -^T%#x

3 $ Lad Krabangx Pathum Thanix MIWrP^ Samut Sakhon #r

Tl^x tfL6%T7k#7k#^mnLx mT7kfli(D{ST^#L<^cTV^.

%T7Kfii(D#T(:j:'3Tx mT7k(Dm7k{b^^LTW6o [m^2T(j:x m7kfk(D^EIl±#7k(D 

#ATll^<x mT7kfll(DmTI:#l/^#(7)/<^3^^# (^#g^ 50m) 

T^^7k#(:#7kT^L^T2lb6^#m'JLTV^omT7K(D^^m/vT^6y7/<y>^7K 
# (^$(]100m)x i-3>/i/Ty^7K@ ((^I^150m)x /y^T'D^Tk# (l^% 200m) lj:V^
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Samut Sakhon Samut Prakan

Pathum ThaniT

*y^ 5,ooomg^ ^±^m7kfb^^ cTv^o

±?g JICAMT11, 1992 *&$T(C DMR —^ILLT^

60 -Er:WC. j: 6 ^ (/<y 3 9 , Nonthaburi, Samut Prakan, Pathum Thani

RXJ Chachoengsao, Samut Sakhon> Nakhon Fathom, Ayutthaya (D—%) Pb!/5s

10,772*, <2^#^ 695 *<7)^#f 11,467*, 1992 *#AT

WW)tp<DprFlt,B:fg\ 4,141 *,<2># 526 *CDff 4,667 *£#!£ KPbI 1,121,305

m3/ 0 , yA^ 359,756m3/ 0 (7)'B'gt 1,481,061m3/ 0 Trfcdo ^1<D 0 805,358m3/

B-e54.4%&6AT^6o Ctl,(C:#<(D(j:^m*37.2%, i^V^T#^*,

^y-fL, (mAr) ^##i-5 9/y^f(DT#a%m^$)6 8o*(D

^(D#*#lj:90,411m3/BT^6o Z^T, C^L^T#m*^nx.6^, 

^(D#1^1^*#*#(D 60.5% ^ 6o

(4) MtftvWifa

ini' (D Department of Mineral Resources (DMR) fi, i&T*£:lS:-ffl* LT^B* LTV'><5

&#ATV^5o SA^^^A^LT, 16#/<-y (#)51#M) ^ 1999 * 7 ^6
T(D;t@i(C^LT(j:, %T*(Dm^^m<^LT, Chulalongkom*^##%##(7) 

Thongchai Panswad Lftfc*\(D~^ft_t/$*o T V '-5290

^7t, Suwat Liptapallop XS*E?^> 3.5 Baht/m3 Tfc 5

#±lf* 5 T (P ytyTy !>lc L/bV^^nSl&^LTV'

^,3°o 2000* 1 ^%^. 2.5 Baht (FTl) (D

5.0 Baht #±lf*^,^V^ DMR(D#^##$jrTV^\

%mtT, #*<1:^ t Pathum Than! #T^, Z#;R*m&%T*d>6 PWA (Provincial

Waterworks Authority) T>*ill*/^ *9/yx.<5 <fc :), DMR /^le^F^rlWn LTV 'i<50 Til/LTI" LT 

«, PfcWFTl (Federation of Thai Industries) &tp>bt LT, =i * h T y /crLT^^'/ t V' t L 

T DIW (C# L^##^(D^A60^&gti'*^TTV^o 3.5 Baht/m3
{Z.M L, Provincial Waterworks Authority (PWA) <P
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# 16 PWA (Wifi Baht/m3)

(m3) -as#?# :o7o 7.75 9.00 10.00
11 —20 8.50 11.75 13.00
21—30 10.75 13.00 16.00
31 — 50 12.75 14.00 19.00

U
i 7 00 o 14.00 14.40 21.00

00 7 8: 14.50 14.50 21.25
101—300 14.60 14.60 21.50
301 — 1,000 14.70 14.70 21.75
1,001—2,000 14.80 14.80 21.50
2,001—3,000 14.90 14.90 21.25
3,001 J£*± 15.00 15.00 21.00

$ <Z)7kII;2r§£#'/<5 Metropolitan Waterworks Authority (MWA) (7)#AfiT#(7)

17 MWA#A# (Wifi Baht/m3)
| —

(m3) (Baht/m3) (m3)
#6

(Baht/m3) (m3) (Baht/m3)
0—30 7.00 0—10 —# 80.00 0—10 —# 80.00

| 31—40 8.53 11—20 9.20 11—20 9.20

a 7 v> o 8.85 21—30 9.45 21—30 9.45
51—60 9.18 31—40 11.71 31—40 11.71
61—70 9.50 41—50 12.04 41—50 12.04

"4 7 00 o 9.83 51—60 12.36 51—60 12.36
81—90 11.00 61—80 12.69 61—80 12.69

91 — 100 11.32 81 — 100 13.01 81 — 100 13.01
101 — 120 11.65 101 — 120 13.34 101 — 120 13.34
121 — 160 11.97 121 — 160 13.66 121 — 160 13.66
161—200 12.30 161—200 13.99 161—200 13.99
201 J77 h 12.95 201 14.31 201—2,000 14.18

2,001—4,000 13.92
4,001-6,000 13.40
6,001 — 10,000 12.75
10,001—20,000 12.10
20,001—30,000 11.45
30,001 —40,000 10.80
40,001—50,000 10.15

50,001 J^± 9.50
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8

JICA1Z 1987 ^1^6 89 /<^zz^(D|#^:(C#^i'5SamutPrakan#(:Z3V^-C, 59(7)

x#&##6L-c

pm# ^ a 4;%#^^ xm^m^c z o T^z#07Kmm^#^%m u,

^CO rz x h Lfzi> CD V<faZ)0

- mm

' #7Gm###<D#7k###5(D#A

X

m

I: [ (m3/B)
inm#

(%)

#A m
%# 
m3/ 0

MT&lz.

A# (%)

^mit 1 

##
Baht/m3 jM&n A

#$« 7k(D
m%TA

04XA 3-S+

■j^^Sfpp 14 7,025 6,521 39,301 46,326 84.8 969 14.9 3.4
»a 5 18,845 16,945 11,009 29,854 36.9 5,260 31.0 3.3
mm 7 13,632 13,578 53,535 67,167 79.7 2,636 19.4 10.1

20 8,594 8,547 26,563 35,157 75.5 1,603 18.8 1.4
it¥ 13 4,799 4,704 43,693 48,492 90.1 694 14.8 0.3 j

s-tt 59 52,895 50,295 174,101 226,996 76.7 11,162 22.2 4.7 j

m&#ATgE(CBWjm$ZLTV^7k(D#j^ (@4%#) 1Z76.7%(Z#LTZ3^, ^ZUZ^^(7) 

75%Z^ti#j^#^"e^^^o Z^LlZ, m^#i#;v^%)ic[E]i(%L^i-v^#m7k

me7kfz^(D 95%#%T7t-c&a::<k#6t xm^A^^mx 

icz^-cmTTKm^mezmmzMWT^s^v^zyb, 6^^ ht,

h 10 ^^(7)#7#X#&##(CA^T ^, %TA#A#A (3.5 Baht

/m3) ^ hT^#XT#6^miZA^V\

9 z##7ma?)m#
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mm %#3-r 1&£M 3^^L#
d^iro F i

F 2
F 3 i%vf" -'si'/?"4yf
F 4
F 5
F 6
F 7
F 8
F 9 t%'/f" -vi'/f" 4yf
F 10
F 11 t7°
F 12
F 13 i6tK5>E
F 14

m-/< P 1
P 2 ifcB

,\1

V\ih

P 3
P 4
P 5

m# T 1
T 2
T 3
T 4 BUM
T 5
T 6 #@o#M
T 7
M 1
M 2 *i@
M 3
M 4 sasffiStoL
M 5
M 6 #mi§
M 7
M 8
M 9
M 10
M 11
M 12
M 13
M 14
M 15
M 16
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M 17 ffo
M 18
M 19
M 20 ## ###
C 1 laems
C 2 fi&ffcflb,
C 3 Wig
C 4 ^>F
C 5 w®
C 6
C 7
C 8 mmm
C 9 «AM
C 10 #M
C 11
C 12 #{k#
C 13

^19%^$)^:5 11%#T$)I9. ^t)itT^3#j(D%#|j:#7K^m^fTci:v^V\^\ &L<#

3^m$TfT^T^5z#i±, %8%(c$)

%a 5 Z#T, ^(D#< ^%^#T$)6o
i#c4&a,

20 i 2

iwm • Sc j 2%^m • Sc
12soettSE

ib#%m • ib#rn^ • ‘t’fn 4 K - - mibm -
#M, •

12

4:^%/ 2 eSigj * Si§ 5
m*e@ 2pfe^I 4

lW-^ri/7= —i/g >7='/ /f- 2
s-n- 1

l#zK#^K
1 £11-

1
37 1
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x&c/y\

• /< y 3 y rfTp^^^co Lat Krabang {0,fo5)S}^X^i£co^;d>||5E t, Lat Krabang X#@%^)^ b 60

(1999^1^) ^

• Rayong #60 Thai-Singapore 21 X#[3#60i#^iC|^ L ^ fiK^A^jpX &o TV'-5 frA'/&£r/*7$c

(1999^2^)^

- ^LgPKhonKaen #60 Pong )l|X##:60^^g§^L, ##(0|$i#(Cj:oXf L0X;&X#(O#7K
/<—7D —(1999 #3^) ^

• jEpR Chon Buri #60 Learn Chabang XSEBtiti (/<> ^ y 60~70 km)

x&^ig^ELtztztf). ibixsbs^ko^] ioxs^diw(Dm^^ntz. (1999^7^) 380
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(2) «ASA;h- 2 48$
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320~560ZA7<—'XZ¥ (ft 900-1,500 ^M/f)

(2) SSS5E

DIW#? A4“ 75— f, iQyg 

f 7-'7+> 1 4 

7KS7777 34

(3) KISe$«

xsffl*sE9F5E@fae, x#M%mm#e##;§x *#

6. ffiAMW : 2000 1 0 -2005 if 5 B 31 B (5 ifffl)

1. MM h :/<>=*?

Industrial Water Technology Institute (IWTI)

57 Phra Sumen Rd., Pliranakom District, Bangkok 10200 

SIS : (66-2)281-6243 FAX : (66-2) 281-6349

8. ^ -Y : Ilf Iil [Department of Industrial Works: DIW]

[iwti]

9. ;a (jicA)

3 - 7



Egji4|S
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ORGANIZATION CHART OF IWTI
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Typist (2) Staff(2) Staff (3) Staff (1)

Training Service Consulting Service Information ServiceGeneral Administration
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2 Pinyo Thammasiri (Mr.) 48 fa 5 o > 3 io¥$c/P9HtW

3 Sumalee Dachoponchai (Ms.) 42 f-3.7 B y a y±#m#I###±^@1986¥#T
®ffif-fe^-y3y¥“7
10¥^AOTS9Ftt*

4 Jaruxvan Wirawongnusom (Ms.) 41
Wtt-tr^-ysy

5 Nataya Sinthurat (Ms.) 39
Wtf-fe^yay
n¥Sc/PEtiM

6 Mongkol Suthivathanakul (Mr.) 49 ¥aL 7 o ynyffI|/7V M¥f4l973¥¥
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7 Chairat Liangsupong (Mr.) 36 y 3 y±#%##1985^^ TzyiP/VT^^y^-tr^ygy
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io¥Saots9H6*

10 Varosak Suntivarakom (Mr.) 23 IfS-fe^y-ay

11 Prakit Pongpoppaibool (Mr.) 26 b±#ik#%##1999^^



Master Plan of the Project

1. Overall Goal

Thai industries are able to implement more efficient water use and also more effective 
wastewater treatment and reuse.

2. Project Purpose

IWTI is able to continuously provide Thai industries with appropriate technical guidance on 
industrial water supply, effective use of water and wastewater treatment and reuse.

3. Outputs of the Project

(0) The organization of IWTI is strengthened and operated efficiently.
(1) Equipment for technical guidance to Thai industries is installed and operated properly.
(2) The training service on industrial water and wastewater technology is provided to Thai 

industries by IWTI.
(3) The consulting service on industrial water and wastewater technology is provided to Thai 

industries by IWTI.
(4) The information service on industrial water and wastewater technology is provided to Thai 

industries by IWTI.

4. Activities of the Project

Necessary activities to achieve the above-mentioned outputs will be conducted.
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n.iST*

1978 ¥-1987 ¥® 10 75cm roieEi£T££C75:fctfx $6, X##K%%m^
l4B**ro«Sj:Effl*ro@mxirJ: yg*WISrlfoTV'50 $fc.

1ST* LTEVTfc <0, tt«StT
fci*hS«T-«:9l6fcWT L-0'-5„ %ic. i6T*rol£*fl:fe*#TfcHfllg

/i h ;/* =-i6K-ett 1 ¥5feCttXSffl7k*i6T7k^6B7KSIce) 9 Wx-5 r i: ^ 

KS-dtt ibih-T*5 9 X#lc £ -dTH*^* h®*@z‘i±#^5|ig|ilC*-oTV'5„

3. xs$|E*reS
f-fiat l 2 5£l±oiiij:#ftt5 i Sblitfc' ?. ^cort-SSSaX® fctottX 
H«X*^(DIW)&l>*^'l'X*ffl*^±aEAT)KH®Slx-CV'5o 

(1) DIW S»X*

diw icam&g-f sx#« i) mMM7A&± 2) e«ib* 5 hp ax 3) #$:
#®A*I^J: 9 9t» 6>ivTv-5„

diw amx# <1996
* * s»x*»
f gg 3 3 3 1 1 7 0 9 5
S SB 3 8 9 2 6 3 9
It SB 1 5 4 7 4 6 6 6
^ % SB 3 8 3 4 3 6 5 7
iW SB 7 9 5 7 7 4 7
o' It 9 8 9 7 7 9 8 3 1

(2) XHtHifc&ttSSfcX*

ICIi 2 3 y . "Xolt j'-Y XSEB$Xtt (Industrial Estate

Authority of Thailand) X <0 tS£dVCV'5„ X SXSBtoi: X*$t* jrZkroiffl y
T*fc5„

XUffllfi (1997 ¥916)
a m ^ m 6 * % #
Ban Poo Samut Prakan 337 141
Lad Kra Bang Bangkok 190 60
Bang Plee Samut Prakan 131 37
Bang Prakong Chonburi 104 33
Laem Chmbang Chonburi 96 38
Wellgrow Chaochoengsao 94 36

Total 1491 610
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(3) («iaiu)
S#5U®#*Si8telH (BOD: ro^lSrDIWSBXSIC-oV
T^i"i:9:#"©ii9 tfcd.

=S-S«® BOD (1996 ¥B6)
n # ±e* t/d BOD### T/D BOD SW&

(#&##) kgBOD/TMS,
1ff±±«» 2 0 3 1 4 7 9 2 2 5 17 17 0
2 m*•e$# 2 9 9 2 0 6 0 3 7 4 6 3 6
3 % - 8 0 1 8 0 9 5 4 4 1 2 4
4 8il 14 4 1 8 3 18 2 4 3 8 5
5 5-Ki$) 3 9 0 4 6 2 7 4 19 9 0
6 3 4 6 6 5 2 5 4 16 6 4
7*, *mma 7 6 9 3 2 8 0 4 11 12 5
8 1?v ffi&nn 3 0 6 3 5 4 8 7 3 2 2 9
9 jpC$9 tffnP 2 7 2 1 6 0 9 2 2 5 3 1 6
10 3 A 6 8 5 2 4 2 8 5 2 12 9

4 7 9 1 6 17 5
3&^St 9 8 3 1 6 9 6 3

ximwc diw co^m-t-52 ocosffixsais^fc1), gis, xsBit 3 2 9t\ ±®

4. x#m#*®###B
IWTI Phase 1 HCj3lf6&##e®±*®X#*#*#m$T#6^±##
roto$Sr$ ifc-5 irZkfcDiiO-efcd,

(1) x#m*#% 
x.«»

B*irjoV'XttB(EX||ffl7k> LTfirF*<HS3 U6$itT£:®V'±7tit\ XSfflTkii 

£B« LliaT*(OE^-Xlf SrSWl LTtSSS^fcS,
lc*5V'TttX|Sffl*ronaii£ LT l) tteT*a^Xlf$(|iJC j:5*<D7F£ 2) &

;oSSiU, X*€l-ttX|»ffl*ii®fHBli^<, fSJBtMElCTkli^Se$ ;h*$ 
i1£T*;i>0*iE^rol3J 9 Wx.Sr$S#lj--5S[6]Tfc50 tKjI-'W® 9 #x.id J: 9 ±12 2 

'D®R9@ttfllftStL5iiXSffl*=1 ^ h ro±6±# j: v-15 R9@^58I5>= *iE;4sS

w<gtt^s&5„

MC, X#m*##&^ DIW®*«^?±6Ct^O, C®± 9 %X#m7ktc#±6T"-
ft ±±*#<eR@aT$)6.
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p. msssiaes
a ti6T7k7kK

t 9-C$.•$,„
# Br Nakhon Fathom Samut Prakan mwa

pH 7.8 7.4 6.8-8.2
SWS us/cm 550 1800 —
S8 NTU 1.9 1-2 5
6E/S: mg/1 240 300 300
Cl ion mg/1 40 580 250
Fe mg/1 0.04 0.3 0.5

SamutPrakan HiotV'S,
b mfflTktos

c j>
(#*) — am — — @*31 —(%#fflTk)

A B c D
# Br Pathum Than! NakhonPathom Samut Sakhon Samut Prakan
H tK # 7k # 7k # 7k
7k* m3/d 5100 750 700 60

h B/m3 
®7k 4.3 3.7 4.9 15.4
#:7k 7.4 8.1 8.9 17.7

A I#I4 1 ##IC7kaiC% 9 Sx^SSilTiS 9 , *a#A!4 2 1 B/m3 ?&,6.
(2)

IWTI l4$ftI»rt©7k®ffl-S-a{kl^0V'Tffl$‘p-e»)5„ ##i L-C«W JICA^SH® 
Lfcf-A- hy^A-yitSEros 9

y.

I#^7kBM%$ (EMX*e/*Bttffl*l:) Sr B*roVjSjtt£tt!6 LT*i"j:Zkroii 9 "Cfc 
5,

1 9 86 ^1#%#+# ()

E2U 0 TkfCfctf Ztkft.

djJ&S . # mm

PD 14 8 4.8 ^ ^4 t5a 6.656 3 7.0

m 5 3 6.9 301 43.0

m 7 7 9.7 957 30.5

^6 # a 64 2 7.3

m 20 7 5.5 #% m 1,392 89.5

m ^ # w 9522 69.0

3.2 47 92.0

it # 13 9 0.1 lb ^ 24 20 80.2

59 7 6.7 57.978 74.7
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fcxfcs.

□.
mm'i 9 x&6.

18.84
14.84

easaa • j*»/a(nz)^

®*®iE-t®Wl4*fieffll:L:*tL2 2%X$«<k LTI4*£ V'„ L^U ftSPfflTk-^ 

i&8«£§*©®JtZii/!i>& 9 ilA/-ej3 9ESj%fcSB*»-Ett®iSiej:E$Ba«-t5)S^® 
9J-&-25:fc#<*oXV>3.

(3) #*MWm 
A. #*%# 
a #*m®
DIW 0 *©—#£$£ Jt« LX$*.

m B raw &m. B^60-#S2|
PH 5.5-9.0 5.8~8.6 5.0-9.0
BOD mg/1 20«S L 9 S«I4 60) 160(8^^#) 120)
COD Cr 120(BL5S«I4 400)
COD Mn 160(120)
SS 50# L#@IC 4 0 XI4 150) 200(150)
TDS 3000(6)9 *1^4 9 5000)

&) g*n4»&#JK45±Eti-£Wifc-5/t»:5,-i'4 9iKLV'9tis#v\ 

b #*toa
f ammz%<
—yx%5„ sitwfcisv'ffi'ttffiiEteai5#

v'„ /<y^^J9iarois«ro±#ic#v'g

tHigtfa)5*>5„ 

d. yp*fffi]ffl 

a ISffl*i: VT01CZ
m t rotasextsi*&%a lx s o %«_t®i& lxv ' s t x 51
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&mt l=ix htoiras^n-e-^^v'. 

b $(*, $M*

5.
(1)

t6T*cD*KeTI^*tJSL-C :
-y .%*m*%a^#®#ik i gteeaefc#
n .#S*#»rR#®#A®#M

(2)
hto±#CM/5LT :

-Y.StfffflTKSffl-y^TXroBEV, 5fc#
n.S^. I'SSS^eynirX(^D-t-f^^p-^-)

(3) StotoSSflJffl
#**#@9= t ¥#® coD u-c =

-Y-gtYmaise, ee*&®&#
n.##*%a%#®#A (uasb,
±ie*i**5X-c, *f. $a^ff 5^-s^fcd,

6. IWTI /Di/i? b®4-#®e#
(1) Phase 1 1998. 6-2000. 5 (2 ¥ffi)
-Y.m#, X#HWIcj;5$*®WfiK

y|rj:5 x#%##Hrn±#®^@j##
(2) Phase 2 2000. 6-2004. 5 (5 ¥Rfl®X/£)

¥ .H@toK#r®IME i: e%9f«ffi®3E3l
9H$-*i—fx, -Yyy^-Y-yg trx

o .X##^®g###®%#t@ A®#W

#%%# :
1) /<y = f SiStoa • S±7k?iJJlH-BBEE ♦SiP$«SS ¥fitci o¥ JICA
2) * y xs,i* ¥«s¥ jica

3) ivm -ki;¥-8S 1999 ¥ IWTI and JICA

4) The Study of Pollution Quantity in Industrial Wastewater Assessment in 
Thailand, 1998. CMS Engineering Management Co., Ltd.
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Uraiwan Chandrayu
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Ml;, Zn7x7 ProiiffcS/cO, #m@mAR[/i:©XCZn7x7 P#m@mA% 
ISMT5TOTS, 3 k 7 Z (SJ/)' BaSW£> -= /c„ 
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(Draft)
MEMORANDUM OF UNDERSTANDING

AMONG

NEW ENERGY AND INDUSTRIAL TECHNOLOGY 
DEVELOPMENT ORGANIZATION

OF
JAPAN

AND

DEPARTMENT OF INDUSTRIAL WORKS 
MINISTRY OF INDUSTRY 

AND
THAILAND INSTITUTE OF SCIENTIFIC AND 

TECHNOLOGICAL RESEARCH
MINISTRY OF SCIENCE, TECHNOLOGY AND ENVIRONMENT

OF
THE KINGDOM OF THAILAND 

FOR

THE COOPERATIVE RESEARCH PROJECT

ON

THE DEVELOPMENT OF ENVIRONMENTALLY FRIENDLY 
INDUSTRIAL WASTE WATER REUSE TECHNOLOGY
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This Memorandum of Understanding (hereinafter referred to as “MOU”) has been made to 
clarify agreements among the New Energy and Industrial Technology Development 
Organization (hereinafter referred to as “NEDO”), which is commissioned by the Ministry of 
Economy, Trade and Industry of Japan, and the Department of Industrial Works (DIW) of the 
Ministry of Industry, and the Thailand Institute of Scientific and Technological Research 
(TISTR) of the Ministry of Science, Technology and Environment of the Kingdom of 
Thailand (hereinafter collectively referred to as “Thai Side”) concerning joint implementation 
of the “Cooperative Research Project on the Development of Environmentally Friendly 
Industrial Waste Water Reuse Technology” (hereinafter referred to as “Project”).

NEDO and the Thai Side hereby agree as follows:

Article 1
Objective of the Project

The objective of the Project is to develop environmentally friendly industrial waste water 
reuse technology related to the circulation and production process, and to alleviate a ground 
subsidence problem due to the pumping up of excess underground water later utilized as 
industrial water and serious water shortage problem in the Kingdom of Thailand (hereinafter 
referred to as “Thailand”). Furthermore, the Project includes follow-up activities on the 
“Research Cooperation Project on the Practical Use of Industrial Waste Water Treatment 
Technology for Prevention of Global Warming,” which was implemented from 
FY1998-FY2000.

Article 2
Cooperation between NEDO and Thai Side

NEDO and the Thai Side shall cooperate with each other as necessary in order to carry out and 
successfully complete the Project.

Article 3 
Project Site

The Project shall be implemented at an appropriate site in the vicinity of Bangkok, Thailand 
mutually agreed to by NEDO and the Thai Side.

Article 4



Outline of Project Work

NEDO and the Thai Side agree that the Project shall encompass the following work:

The Project will involve site investigations, the design and production of a small-scale plant, 
operational studies, and the like, targeting the textile and food industries, with the objective of 
developing a simple and inexpensive system to reuse industrial waste water. The Project will 
also involve the dispatch of Thai researchers to Japan to be trained in design techniques, 
operation, and maintenance related to industrial waste water reuse technology. Furthermore, 
the Project will include the dissemination of the fruits of the “Research Cooperation Project 
on the Practical Use of Industrial Waste Water Treatment Technology for Prevention of Global 
Warming,” which was implemented from FY1998-FY2000.

More specifically, the Project will entail:

1. Cooperative Research Project on the Development of Environmentally Friendly Industrial 
Waste Water Reuse Technology
(1) Development of an environmentally friendly industrial waste water reuse technology 

related to the circulation and production process, and development of an inexpensive 
system which is both easy to operate and maintain;

(2) Research into the use of reclaimed water and the reduction of the effects of such 
reclaimed water on the production process and products; and

(3) Research into the more effective use of water in the entire plant.

2. Follow-up Activities of “Research Cooperation Project on the Practical Use of Industrial 
Waste Water Treatment Technology for Prevention of Global Warming”
(1) Development of production increase technology for the anaerobic fermenting bacteria;
(2) Preparation of a technical guidebook; and
(3) Holding of a seminar.
The term of the Follow-up Activities, either one or two years, shall be determined through 
consultation and mutually agreed between NEDO and the Thai Side.

Article 5 
Scope of Work

1. In accordance with the prevailing laws and regulations in Japan, NEDO will undertake, at 
its own expense, the work as set forth in the accompanying “Scope of the Work of NEDO, 
DIW and TISTR” (ANNEX 1).

2. In accordance with the prevailing laws and regulations in Thailand, the Thai Side will
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undertake, at its own expense, the work as set forth in the accompanying “Scope of the 
Work of NEDO, DIW and TISTR” (ANNEX 1). DIW shall be a main implementation 
sector of the Thai Side and arrange with related organizations required for the
implementation of the Project.

Article 6 
Facilitation

The Thai Side shall provide the following to facilitate implementation of the Project:
1. Exemption from any and all taxes, custom duties, and other public charges which may be 

imposed in Thailand on NEDO or any organization assigned by NEDO in connection with 
the implementation of the Project; and

2. All necessary permits, licenses or other forms of approval required for implementation of 
the Project in Thailand.

Article 7
Official Language

All correspondence, documents, letters, drawings, reports, and other written materials required 
for the implementation of the Project shall be prepared in English. Bilateral discussions 
shall be, in principle, conducted in English.

Article 8
Project Implementation Method

1. NEDO may entrust its work for the Project to any other organization(s) in Japan as 
necessary (hereinafter referred to as “Japanese Implementing Organization(s)”), and it shall 
immediately notify the Thai Side in writing of the name(s) of such Japanese Implementing 
Organization(s) participating in the Project.

2. The Thai Side may entrust its work for the Project to any other organization(s) in Thailand 
as necessary (hereinafter referred to as “Thai Implementing Organization(s)”), and it shall 
immediately notify NEDO in writing of the name(s) of such Thai Implementing 
Organization(s) participating in the Project.

Article 9
Project Management
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1. (1) NEDO shall appoint one (1) project implementation representative and one (1) contact
person for the Project, and notify the Thai Side thereof in writing within two (2) weeks of 
such appointments.

(2) The Thai Side shall appoint one (1) project implementation representative and one (1) 
contact person for the Project from the Department of Industrial Works, and notify NEDO 
thereof in writing within two (2) weeks of such appointments.

2. If either NEDO or the Thai Side changes its project implementation representative or 
contact person, that party shall notify the other party in writing within two (2) weeks of 
such a change.

3. NEDO and the Thai Side shall each establish a Steering Committee for the 
implementation of the Project. The purpose of such Steering Committees shall be to 
study the implementation policy of the Project, to provide advice on the implementation of 
the Project, and to conduct an evaluation of the Project.

Article 10 
Obligations

1. NEDO and the Thai Side may not disclose any information obtained during the 
implementation of the Project and designated as being confidential to a third party other 
than relevant governmental agencies.

2. Neither NEDO nor the Thai Side shall make any claim for compensation against the other 
in the event of any material damage, injury, or death due to an accident or any reason other 
than willful misconduct or gross negligence.

Article 11
Public Announcement or Disclosure of Project Results

NEDO and the Thai Side shall obtain the written approval of the other prior to disclosing 
Project results to any third party other than their respective government agencies.

Article 12
Treatment of Intellectual Property Rights

1. Intellectual property resulting from joint performance of work related to the Project shall be
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co-owned in proportion to NEDO’s and the Thai Side’s respective contribution to the 
generation of the intellectual property concerned. The proportion of ownership of such 
intellectual property shall be, in principle, decided through mutual agreement between 
NEDO and the Thai Side.

2. In case either NEDO or the Thai Side discloses background intellectual property during 
implementation of the Project, NEDO and the Thai Side agree to attribute the original right 
of such intellectual property to the disclosing party.

3. Co-ownership of intellectual property rights and any other matters concerning treatment of 
intellectual property rights other than as specified above shall be decided through mutual 
agreement between NEDO and the Thai Side.

Article 13
Mutual Trust and Consultation

Any problems resulting from or anything unspecified in this MOU shall be promptly resolved 
through amicable consultation between NEDO and the Thai Side, based on the principles of 
mutual benefit, equality, cooperation and trust.

Article 14 
Validity

1. This MOU shall come into force upon the date of its signing by all parties and shall remain 
effective until March 31, 2006.

2. Notwithstanding the provisions of the previous paragraph, NEDO and the Thai Side may 
terminate this MOU or extend its validity by mutual agreement.

3. The provisions of Articles 10, 11 and 12 shall remain effective for five (5) years after the 
expiration of this MOU.

4. This MOU may be amended through mutual written agreement between NEDO and the 
Thai Side.

Article 15 
Final Clause
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1. The detailed schedule and implementation method for this Project shall be decided through 
an annual consultation and agreement in writing between NEDO and the Thai Side.

2. This MOU shall be produced and signed in triplicate, each being equally valid, with each 
party retaining one original.

IN WITNESS WHEREOF, NEDO, DIW, and TISTR have executed this MOU on Month Date,
2001.

Name
Executive Director
New Energy and Industrial Technology
Development Organization
Japan

Name
Position
Department of Industrial Works 
Ministry of Industry 
The Kingdom of Thailand

Name
Position
Thailand Institute of Scientific and 
Technological Research 
Ministry of Science, Technology and 
Environment
The Kingdom of Thailand
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ANNEX 1 
1/3

Scope of the Work ofNEDO, DIW* and TISTR*

WORK ITEMS NEDO DIW TISTR
I .Common contents

1. Administration
(1) Project supervision. (Preparation of annual plan, management of o o

progress, management of equipment and materials, etc.)
(2) Arrangement of meetings with Japanese organizations in Japan.
(3) Arrangement of meetings with Thai organizations in Thailand.

o o
(4) Assignment of Japanese personnel and payment of their o

expenses, including travel costs, accommodations and living 
expenses in Japan and Thailand. o(5) Assignment of Thai personnel and payment of their expenses, o
including travel costs, accommodations and living expenses in 
Thailand.

(6) Round-trip airfare of Thai researchers to Japan, their o
transportation, accommodations, and daily living expenses in 
Japan.

(7) Provision of office space, business equipment, desks, chairs, o
electricity, telephone lines, telephone equipment and Internet 
access necessary for the implementation of the Project.

(8) Provision of transportation necessary to conduct the site 
investigation in Thailand.

(9) Provision of any and all permits, licenses and other forms of

o
oapproval required for the implementation of the Project in 

Thailand.
(lO)Customs clearance and expenses of custom duties and other opublic charges of equipment, installment, and so on necessary for 

the implementation of the Project, including VAT. o(ll)Issuance of an invitation in order that Japanese personnel may
obtain the required visa for implementing the Project in Thailand.

II. Researching industrial waste water reuse technology
1. Procurement of equipment required for the Project
(1) Procurement of equipment, supplies, and materials that will be o

used in Thailand.
(2) Procurement of equipment, supplies, and materials that will be o

used in Thailand and approved by both parties.
(3) Transportation, insurance, maintenance, and management of o

equipment of the Plant from Japan (or a third country) to a Thai 
port or airport.

(4) Transportation, insurance, maintenance, and management of o
equipment of the Plant from the Thai port or airport to the site.

(5) Payment of warehouse fees in the Thai port or airport. o
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2/3
WORK ITEMS NEDO DIW TISTR

2. Design and installation of the small-scale Plant
(1) Research into the use of reclaimed water and the reduction of the o o o

effects of such reclaimed water on the production process and the
products.

(2) Conducting the site investigations for the small-scale Plant. o o o
(3) Conducting the design and installation of the small-scale Plant. o
(4) Participation in the establishment of conditions for the design of o o

the small-scale Plant, and participation in its design.
(5) Provision of the appropriate site, and leveling of the ground for o

the construction of the small-scale Plant.
(6) Conducting the foundation and other civil engineering work o

required for the construction of the small-scale Plant.
3. Operational study
(1) Dispatch of Japanese specialists for the operational study. o
(2) Provision of Thai researchers to join the operational study. o o
(3) Provision of necessary electricity, water, telephone lines, and o

Internet access for the operational study.
(4) Conducting the operational study. o o o
(5) Conducting maintenance and management of equipment of the o

Plant, spare parts and consumables, and conducting waste
disposal.

(6) Provision of expenses necessary for supporting the study in o
Japan.

(7) Conducting research into the rational use of water in factories. o o o
4. Analysis and evaluation of the data acquired by the operational

study
(1) Analysis and evaluation of the acquired data. o o o
(2) Extraction of the subjects and proposal of solutions for research o o o

development appropriate for the Plant in Thailand; development
of an inexpensive system easy to operate and maintain.

(3) Analysis and evaluation of the data relating to the research for o o o
the use of reclaimed water and reduction of the effects of such
reclaimed water on the production process and the products.

(4) Development of technology for the efficient use of water. o
(5) Preparation of an English-language report. o o o
5. Effective dissemination of the industrial waste water reuse

technology and its efficiency in Thailand
(1) Conducting the seminar and other actions for disseminating the o o o

technology in Thailand (including investigations into effective
dissemination of the technology).

(2) Preparation of the operation and maintenance manual. o o o
(3) Preparation of the technical guidebook (including a manual on o

effective water utilization technology).
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3/3
WORK ITEMS NEDO DIW TISTR

HI. Follow-up of “Research Cooperation Project on the Practical Use 
of Industrial Waste Water Treatment Technology for Prevention of 
Global Warming”

(1) Conducting the operational study for development of the o o o
production increase technology for the anaerobic fermenting 
bacteria.

(2) Dispatch of Japanese specialists for the operational study.
(3) Participation of Thai researchers in the operational study.

o o o
(4) Provision of necessary electricity, water, telephone lines, and 

Internet access.
(5) Provision of material for the operational research, if necessary. o

o
o o

(6) Analysis and evaluation of the operational data and preparation o o o
of English-language report of such.

(7) Preparation of technical guidebooks for effective dissemination o o o
of the technology.

(8) Dissemination of the technology in Thailand (including o o oinvestigations into effective dissemination of the technology).

*DIW: Department of Industrial Works, TISTR: Thailand Institute of Scientific and 
Technological Research

Further details of the Scope of the Work will be discussed and decided periodically. 

‘O’ indicates party responsible for work.
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FUJIKASUI(THAILAND)CO.,LTD.
4™ FL, Delta House Bldg., 55 Thfemruammitr Rd., 

Huaykwang, Bangkok 10320 THAILAND 
T.l; (662)247-2806-8 Fax: (662)247-2805 

E mail: okanoei@fkktih.com

Attn: Mr. Hascba, General Manager Date; February 5, 2001
To: Water Re-use Promotion Center
Fax No.:(813) 5644 0686 
Re: TNW VAT

Ref No.: 020205-01 wipe 
From: Fiji OKANO 

4 Page(s) including this page
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IBDO MDO C«mswtt»nii Limited 22^ Fluor, Cll Tower
Management and Tax Cocxuhaot* 191/41 New Jt^tcWupiwk Rood

Kiohineey. Bangkok i a 11 o. i"hnii^n<i 
Telephone : (66 2)261 1251-4 
Tejim : (66 2)201 1235

E-mail : av^fwv-duLtioo 
Homepage hctp7/w ww.bdo-ihel. eora

TELEFAX COVER SHEET
Number of petes

February S„2000
Fertba atteation

Mr, Eljl Okano 
Tvyikasui (Thailand) Co., Ltd. 
Fax:(622)247 2805

Voravit Trans 3d thong

imWfA; VAT.LwMBte gfFuift**p»

rcny conzaia in jbnrstion tegardlng i *frd pany, A rcdpkni uAa U Mtocr. Hit iddutme. >or tttyovntd le receive thU »<****• o« 
of (he aAkmrt, is kWb miuerted lo immedwtely inftwm Iks under of mempi Any uea of tie aanmnm of rMr imemge mdZor of *• 
gjdjioo by any tnkwr yeaoa thee 6x nUitXiw u illegal nwrii tk wnfar mod He third pony- 

Dear Mr. Ok&no,

Further to the ease of Fujikasui VAT liabilities in Thailand, we have received a copy of letter 
ftom the Ministry of Finance to confirm that the TNW Project has been granted the value 
added tax (VAT) 0% under Section 80/1(4) of the Revenue Code and the Ministry of Industry 
should issue a certificate (evidencing the payment of the price of goods or services made from 
a foreign assistance fund) to the registrant under the Notification of the Director-General of 
Revenue on VAT (No. 28). It appears therefore that Fujikasui could be subject to 0% VAT 
under the Revenue Code.

However, by nature of the TNW Project, the Ministry of Industry has neither received any fond 
from Japan nor mad* any payment for the goods or sendee* to fbc registrant (which is required
Under the Notification of the Director-General of Revenue on VAT No. 28), hence, we need 
ftirther clarify the matter with the tax authorities as to their specific requirement on the (sene.

Therefore, in out opinion, the case should be disousssd. with the local area tax authorities, first, 
to find out what documents they require under the circumstance. Then, the Company should 
contact flic Ministry of Industrial authorities for preparing such document* as requested by the 
tax authorities.

ITyou have any queries or require further, injbarmation please do not hesitate to contact U6,

Best regards,

(V oravit TrsoMLthong) 
Senior Lawyer
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(Draft)
BASIC AGREEMENT 

BETWEEN

NEW ENERGY AND INDUSTRIAL TECHNOLOGY 
DEVELOPMENT ORGANIZATION

OF
JAPAN

AND

MINISTRY OF MINING 
OF

THE REPUBLIC OF CHILE,

FOR

THE COOPERATIVE RESEARCH PROJECT

ON

DEVELOPMENT OF TECHNOLOGIES 
TO RECOVER VALUABLE METALS FROM, 

AND TO DECONTAMINATE,
SMELTER FLUE DUST

This Basic Agreement has been made to clarify agreements between the New Energy and 
Industrial Technology Development Organization (hereinafter referred to as “NEDO”) and the 
Ministry of Mining (hereinafter referred to as “Chilean Side”) of the Republic of Chile 
(hereinafter referred to as “Chile”) concerning joint implementation of the “Cooperative 
Research Project on Development of Technologies to Recover Valuable Metals from, and to 
Decontaminate, Smelter Flue Dust’’(hereinafter referred to as “Project”).

NEDO and the Chilean Side hereby agree as follows:

Article 1
Objective of the Project
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The objective of the Project is to develop a new leaching process for the recovery of valuable 
metals from, and to decontaminate, smelter flue dust based on safe, inexpensive operation.

Article 2
Mutual Cooperation

NEDO and the Chilean Side shall cooperate with each other as necessary in order to carry out 
and successfully complete the Project.

Article 3
Outline of Project Work

NEDO and the Chilean Side agree that the Project shall encompass the following work:
(1) Research of an advanced leaching and separation process by the pressure leaching method;
(2) Research of a simple lead-silver residue melting processing technology without slag as a 

by-product;
(3) Research of optimization technology in the copper separation and recovery process;
(4) Research of fixing and volume reduction technology of leached arsenic;
(5) Research of optimization technology in the zinc recovery process;
(6) Research of optimization technology in the wastewater treatment process;
(7) Design and construction of a pilot plant for the decontamination of flue dust and the 

recovery of valuable metals from the flue dust;
(8) Operational research on a pilot plant for the decontamination of flue dust and the recovery 

of valuable metals from the flue dust;
(9) Examination and evaluation of an optimum processing system based on the results of the 

above operational research.

Article 4 
Project Site

The Project Site will be, in principle, at the Las Ventanas Copper Smelter in Valparaiso State, 
Chile.

Article 5 
Work Sharing

Either NEDO or the Chilean Side may entrust all or part of its work for the Project to an 
organization(s) having relevant ability (hereinafter referred to as “Implementing Entity(ies)”). 
For smooth implementation of the Project, NEDO and the Chilean Side shall support and
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cooperate with each other in the sharing of the following work:

(1) Work of NEDO
NEDO shall be subject to the laws and regulations of Japan in carrying out the following work 
and supervising its Implementing Entity(ies).

a. On-site surveys
b. Support research for the Project
c. Design, construction and operational research of the pilot plant
d. Reception of specialists
e. Project evaluation
f. Other activities as deemed necessary by both NEDO and the Chilean Side

(2) Work of the Chilean Side
The Chilean Side shall make all necessary arrangements required for the implementation of 
the Project.

Article 6 
Cost Sharing

NEDO and the Chilean Side shall each bear the necessary costs related to its respective work 
as provided for in Article 5 above.

Article 7 
Facilitation

The Chilean Side shall provide the following to facilitate implementation of the Project;
(1) Exemption from import tariffs, value-added taxes, etc., on all equipment supplied by 

NEDO, and exemption from any other taxes and duties in connection with the 
implementation of the Project.

(2) All necessary permits, licenses or other forms of approval required for implementation of 
the Project.

(3) Transportation, installation, storage of equipment and consumables, and protection of such 
equipment and consumables against damage or loss during the Project.

Article 8
Project Implementation Method

Details concerning Project implementation methods shall be specified in a memorandum of
understanding based on this Basic Agreement to be exchanged by the Implementing Entities.

Article 9
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Responsibilities and Damages

For smooth implementation of the Project, both NEDO and the Chilean Side shall observe the 
following:
(1) NEDO and the Chilean Side may not, without the consent of the other, disclose any 

technical documents or information obtained during the implementation of the Project to a 
third party for any purpose other than implementing the Project.

(2) Neither NEDO nor the Chilean Side shall make any claim for compensation against the 
other in the event of any material damage, injury or death due to any reason other than 
willful misconduct or gross negligence.

Article 10
Disclosure of Project Results

NEDO and the Chilean Side shall obtain the approval of the other prior to disclosing Project 
results to any third party other than their respective government agencies.

Article 11
Treatment of Intellectual Property Rights

(1) In case either NEDO or the Chilean Side discloses background intellectual property during 
implementation of the Project, NEDO and the Chilean Side agree to attribute the original 
right of such intellectual property to the disclosing party.

(2) NEDO and the Chilean Side shall each have the right to own intellectual property which 
results from the performance of its own work related to the Project.

(3) Intellectual property resulting from joint performance of work related to the Project shall 
be co-owned in proportion to NEDO’s and the Chilean Side’s respective contribution to the 
generation of the intellectual property concerned.

(4) Co-ownership of intellectual property rights and any other matters concerning treatment of 
intellectual property rights other than as specified above, shall be decided through amicable 
discussion between NEDO and the Chilean Side.

Article 12
Administration of the Project

NEDO and the Chilean Side shall each appoint one (1) project representative and one (1) 
contact person for the implementation of the Project, and each shall notify the other of such 
appointment in writing. In case either NEDO or the Chilean Side changes its project 
representative or contact person, NEDO or the Chilean Side, as the case may be, shall notify 
the other in writing of such a change.
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Article 13
Mutual Trust and Consultation

Any problem resulting from or anything unspecified in this Basic Agreement shall be resolved 
through amicable consultation, based on the principles of mutual benefit, equality, cooperation 
and trust.

Article 14 
Validity

This Basic Agreement shall come into force on the date of its signing and shall remain 
effective until □,□, 2006, unless extended through written mutual agreement between 
NEDO and the Chilean Side.

Article 15 
Survival

The provisions of Article 9, 10 and 11 shall remain effective for ten (10) years after this Basic 
Agreement comes into force.

Article 16 
Others

The official text of this Basic Agreement shall be in English. This Basic Agreement shall be 
produced in duplicate with each NEDO and the Chilean Side retaining one original.

IN WITNESS WHEREOF, NEDO and the Chilean Side have executed this Basic Agreement 
on □,□,2001.

New Energy and Industrial Technology The Ministry of Mining
Development Organization
Japan Republic of Chile

(Signed)
Name Position

(Signed)
Name Position



(Borrador)
CONVENIO BASICO 

ENTRE
LA ORGANIZACION PARA EL DESARROLLO 

DE NUEVA ENERGIA Y TECNOLOGIA INDUSTRIAL
DEL

JAPON
Y

EL MINISTERIO DE MINERIA 
DE

LA REPUBLICA DE CHILE,
PARA

EL PROYECTO DE INVESTIGACION COOPERATIVA
SOBRE

EL DESARROLLO DE TECNOLOGIAS 
PARA LA RECUPERACION DE METALES VALIOSOS, 

Y DESCONTAMINACION,
DEL POLVO DEL TRAGANTE DE LAS FUNDICIONES

Este Convenio Basico se ha elaborado para clarificar los acuerdos entre la Organizacidn 
para el Desarrollo de Nueva Energia y Tecnologia Industrial (de aqui en adelante 
denominada como "NEDO") y el Ministerio de Mineria (de aqul en adelante denominado 
como la "Parte Chilena") de la Republica de Chile (de aqui en adelante denominada como 
"Chile") con respecto a la realization conjunta del Proyecto de Investigation Cooperativa 
sobre el Desarrollo de Tecnologias para la Recuperation de Metales Valiosos, y 
Descontaminacion, del Polvo del Tragante de las Fundiciones (de aqui en adelante 
denominado como "El Proyecto").
Por la presente, NEDO y la Parte Chilena acuerdan lo siguiente:

Articulo 1
Objetivo del Proyecto

El objetivo del proyecto es de desarrollar un nuevo proceso de lixiviacion para la 
recuperation de metales valiosos, y descontaminacion, del polvo del tragante de las 
fundiciones, en base a una operation segura y economica.

Articulo 2 
Cooperation Mutua

NEDO y la Parte Chilena cooperaran mutuamente en cuanto sea necesario para llevar a 
cabo y concluir con exito el proyecto.
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Articulo 3
Description de las Obras del Proyecto

NEDO y la Parte Chilena acuerdan que el proyecto abarque las siguientes obras:
(1) Investigation de un proceso avanzado de lixiviacion y separacion mediante el metodo 

de lixiviacion a presion;
(2) Investigacion de una tecnologia simple de proceso de extraction por fusion de residues 

de plomo argentifero sin escoria como producto secundario;
(3) Investigacion de una tecnologia de optimization en el proceso de separacion y 

recuperation del cobre;
(4) Investigation de una tecnologia de fijacion y reduction de arsenico lixiviado;
(5) Investigacion de una tecnologia de optimization en el proceso de recuperation del 

zinc;
(6) Investigacion de una tecnologia de optimization en el proceso de tratamiento de aguas 

residuales;
(7) Diseno y construction de una planta piloto para la descontaminacion, y recuperation 

de metales valiosos, del polvo del tragante;
(8) Investigacion operativa de una planta piloto para la descontaminacion, y recuperation 

de metales valiosos, del polvo del tragante;
(9) Examen y evaluation de un sistema optimo de proceso en base a los resultados de la 

investigacion operativa arriba mencionada.

Articulo 4 
Sitio del Proyecto

El sitio del proyecto sera, en principio, la Fundicidn de Cobre Las Ventanas en el
Departamento de Valparaiso, Chile.

Articulo 5
Asignacion del las Obras

Tanto NEDO como la Parte Chilena podran encargar, total o parcialmente, las obras del 
proyecto a una entidad(es) de reconocida capacidad (de aqui en adelante denominada 
como la "Entidad(es) Ejecutora(s)").
Para la implementation efectiva del proyecto, NEDO y la Parte Chilena colaboraran 
mutuamente en la asignacion de las siguientes obras:

(1) Obras de NEDO
NEDO se sujetara a las leyes y al reglamento del Japon para llevar a cabo las siguientes 
obras y supervisar su(s) Entidad(es) Ejecutora(s).

a. Estudios en el sitio
b. Investigacion de apoyo para el proyecto
c. Diseno, construction e investigacion operativa de la planta piloto
d. Reception de especialistas
e. Evaluation del proyecto
f. Otras actividades consideradas necesarias tanto por NEDO como por la Parte 

Chilena.

9-10



(2) Obras de la Parte Chilena
La Parte Chilena adoptara todas las medidas necesarias para la implementacion del 
proyecto.

Articulo 6
Distribution de Costos

Tanto NEDO como la Parte Chilena asumiran los gastos necesarios relacionados con sus 
respectivas obras, como se dispone en el Articulo 5.

Articulo 7 
Facilitation

La Parte Chilena proporcionara lo siguiente para facilitar la implementacion del proyecto:
(1) Exencion de tarifas de importation, impuestos sobre el valor anadido, etc., para todos los equipos 

suministrados por NEDO, y exencion de cualquier otro impuesto y derecho de aduana relacionado con la 
implementacion del proyecto.

(2) Todos los permisos necesarios, licencias u otras formas de aprobacion requeridas para 
la implementacion del proyecto.

(3) Transpose, instalacion, almacenamiento de los equipos y consumibles, y protection de 
estos contra danos o perdidas durante la ejecucion del proyecto.

Articulo 8
Metodos de Implementacion del Proyecto

Los detalles concemientes a los metodos de implementacion del proyecto se especificaran 
en un memorandum de acuerdo basado en este Convenio Basico a intercambiarse por las 
entidades que lo implementan.

Articulo 9
Responsabilidades y Danos

Para la implementacion efectiva del proyecto, NEDO y la Parte Chilena observaran lo
siguiente:
(1) NEDO y la Parte Chilena no podran, sin mutuo acuerdo, re velar ningun documento tecnico o 

information obtenidos durante la implementacion del proyecto a terceros para cualquier fin que no sea la 
implementacion del proyecto.

(2) Ninguna de las dos partes podra efectuar reclames por compensation contra la otra en el evento de 
cualquier daflo material, lesion o muerte debido a cualquier causa que no sea mala conducta intentional o 
negligencia grave.

Articulo 10
Revelation de los Resultados del Proyecto

NEDO y la Parte Chilena deberan obtener aprobacion mutua previamente a la revelation 
de los resultados del proyecto a terceros, aparte de sus respectivas agencias 
gubemamentales.
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Articulo 11
Tratamiento de los Derechos de Propiedad Intelectual

(1) En caso de que NEDO o la Parte Chilena revelen la propiedad intelectual base durante la implementacion 
del proyecto, NEDO y la Parte Chilena aceptan atribuir los derechos originales de dicha propiedad 
intelectual a la parte que lo revele.

(2) Tanto NEDO como la Parte Chilena tendran el derecho de poseer la propiedad 
intelectual que resulte de la ejecucion de sus propias obras relacionadas con el 
proyecto.

(3) La propiedad intelectual resultante de la ejecucion conjunta de las obras relacionadas 
con el proyecto sera de copropiedad en proportion a la respectiva contribution de 
NEDO y la Parte Chilena en la generation de la propiedad intelectual pertinente.

(4) La copropiedad de los derechos de propiedad intelectual y cualquier otro asunto 
concemiente al tratamiento de los derechos de propiedad intelectual, aparte de los 
arriba mencionados, se decidira mediante discusiones amistosas entre NEDO y la Parte 
Chilena.

Articulo 12
Administration del Proyecto

Tanto NEDO como la Parte Chilena designaran a un (1) representante del proyecto y a una 
(1) persona de contacto para la implementacion del proyecto, y cada parte comunicara por 
escrito a la otra tal designation. En caso que NEDO o la Parte Chilena reemplacen al 
representante del proyecto o a la persona de contacto, NEDO o la Parte Chilena, segun sea 
el caso, notificara por escrito a la otra parte tal reemplazo.

Articulo 13
Confianza y Consultas Mutuas

Cualquier problema derivado de este Convenio Basico, o cualquier item no especificado en 
el mismo, sera resuelto mediante consultas amistosas, en base a los principles de beneficio 
mutuo, igualdad, cooperation y confianza.

Articulo 14 
Validez

Este Convenio Basico entrara en efecto a partir de la fecha de su firma y su validez se
mantendra hasta el __ de ___________ de 2006, a menos de prorrogarse de comun
acuerdo por escrito entre NEDO y la Parte Chilena.

Articulo 15 
Continuation

Las disposiciones de los articulos 9, 10 y 11 continuaran en vigencia durante diez (10) 
anos una vez que este Convenio Basico entre en efecto.
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Articulo 16 
Otros

El texto oficial de este Convenio Basico sera redactado en idioma ingles. Este Convenio 
Basico se expedira por duplicado, quedandose NEDO y la Parte Chilena con una copia 
original.

EN TESTIMONIO DE LO CUAL, NEDO y la Parte Chilena celebran este Convenio 
Basico el __ de __________  de 2001.

Organization para el Ministerio de Mineria
Desarrollo de Nueva Energia 
y Tecnologia Industrial
Japon Republica de Chile

(Firma)
Nombre, Cargo

(Firma)
Nombre, Cargo
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(Draft)
MEMORANDA# OF UNDERSTANDING 

BETWEEN

JAPANESE OPERATING ORGANIZATION
OF

JAPAN

AND

CENTRO DE INVESTIGASION MINERA Y METALURGICA
OF

THE REPUBLIC OF CHILE,

FOR

THE COOPERATIVE RESEARCH PROJECT

ON

DEVELOPMENT OF TECHNOLOGIES 
TO RECOVER VALUABLE METALS FROM,

AND TO DECONTAMINATE,
SMELTER FLUE DUST

This Memorandum of Understanding (hereinafter referred to as “MOU”) was prepared on □, 
□, 2001, to clarify the agreement on joint execution of “The Cooperative Research Project on 
Development of Technologies to Recover Valuable Metals, and to Decontaminate, Smelter 
Flue Dust” (hereinafter referred to as “Project”) between the Japanese Operating Organization 
(hereinafter referred to as “JOO”) and the Centro de Investigasion Minera y Metalurgica 
(hereinafter referred to as “CIMM”). This is based on the document titled “Basic Agreement 
between the New Energy and Industrial Technology Development Organization, Japan and the 
Ministry of Mining, the Republic of Chile for the Cooperative Research Project on 
Development of Technologies to Recover Valuable Metals from, and to Decontaminate, 
Smelter Flue Dust” signed on □, □, 2001, under the approval of the Ministry of 
International Trade and Industry of the Japanese Government.
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JOO and CIMM hereby agree as follows:

Article 1
Objective of the Project

The objective of the Project is to jointly conduct research and development by JOO and 
CIMM on the new leaching process for the recovery of valuable metals from, and to 
decontaminate, smelter flue dust based on safe, inexpensive operation.

Article 2
Mutual Cooperation

JOO and CIMM shall cooperate with each other as necessary in order to carry out and 
successfully complete the Project.

Article 3
Outline of Project Work

JOO and CIMM shall jointly implement the Project consisting of the following work:
(1) Research of an advanced leaching and separation process by the pressure leaching method;
(2) Research of a simple lead-silver residue melting processing technology without slag as a 

by-product;
(3) Research of optimization technology in the copper separation and recovery process;
(4) Research of fixing and volume reduction technology of leached arsenic;
(5) Research of optimization technology in the zinc recovery process;
(6) Research of optimization technology in the wastewater treatment process;
(7) Design and construction of a pilot plant for the decontamination of flue dust and the 

recovery of valuable metals from the flue dust;
(8) Operational research on a pilot plant for the decontamination of flue dust and the recovery 

of valuable metals from the flue dust;
(9) Examination and evaluation of an optimum processing system based on the results of the 

above operational research.

Article 4 
Project Site

The project site will be, in principle, at Las Ventanas Copper Smelter in Valaraiso State, 
Chile.

Article 5



Project Plan

The project plan shall be as detailed in the document “Cooperative Research Plan one 
Development of Technologies to Recover Valuable Metals from, and to Decontaminate, the 
Smelter Flue Dust” (Attachment 1).

Article 6
Work Responsibility

The work responsibility allotted to JOO and CIMM shall be specified in the document “Work
Responsibility Allotment of JOO and CIMM” (Attachment-2).

Article 7
Financial Responsibility

JOO and CIMM each shall bear the expenses for the work items for which they are
responsible based on the work responsibility stipulated in Article 6 (Attachment-3).

Article 8
Project Implementation Method

The implementation method and plan of the Project for each fiscal year shall be annually
discussed and agreed by JOO and CIMM based on this MOD.

(1) In order to implement the Project smoothly, meetings consisting of Japanese and Chilean 
persons concerned shall be held to discuss necessary items, such as the research plan for 
each fiscal year (the fiscal year of the Japanese Government).

(2) The meetings shall be held in Japan or Chile before the Project of each fiscal year is 
started and when necessary.

(3) The Chilean side shall bear all the expenses required for visiting Japan to participate in the 
meetings, and the Japanese side shall bear all the expenses for visiting Chile for the same 
purpose.

Article 9
Project Management

1. JOO and CIMM each shall appoint a project implementation representative and liaison 
officer. When their appointment is changed, this shall be notified to the other party in 
writing beforehand.

2.1n principle, documents, letters, drawings, reports, etc., related to the implementation of the
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Project shall be written in English.

Article 10
Confidentiality of Technological Documents and Technological Information

JOO and CIMM shall not disclose any technological documents or information obtained 
through the implementation of the Project to a third party except for the purpose of the 
Project.

Article 11
Responsibility for Compensation

Neither JOO nor CIMM shall make any claim for compensation against the other party in the 
event of any material damage, injury or death due to any reason other than willful misconduct 
or gross negligence.

Article 12
Disclosure of Project Result

JOO and CIMM shall obtain the approval of the other party prior to disclosing project results 
for purposes other than the Project.

Article 13
Mutual Trust and Consultation

Any problems resulting from or anything unspecified in the MOU shall be resolved through 
amicable consultation, based on the principles of mutual benefit, equality, cooperation and 
trust.

Article 14 
Validity

This MOU shall come into force on the date of its signing and shall remain effective until 
March 31, 2006, unless extended through written mutual agreement between JOO and CIMM.

Article 15 
Continuation

The provisions of Article 10 and Article 12 shall remain effective for ten (10) years from the
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date of signature of the MOU, even after the expiration of the effective period of the MOU. 

JOO and CIMM prepared this MOU on the date given below;

The official text of this MOU shall be in English. This document shall be produced in 
duplicate with each JOO and CIMM retaining one original.

—, —, 2001

[Signature] [Signature]

Japanese Operating Organization 
Japan

Centro de Investigasion Minera y Metalurgica 
The Republic of Chile
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Attachment 1

Cooperative Research Plan on Development of Technologies to Recover Valuable Metals, and 
to Decontaminate, Smelter Flue Dust

1. Outline of the Research and Development
Under reinforced environmental regulations, recovering sulfuric acid from S02 gas exhausted 
from smelters in Chile produces enormous amount of flue dust. The Dust contains high-dense 
toxic metal(arsenic) and valuable metals(copper, lead, zinc, sliver).
The Project is to develop new methods for metal recovery and decontamination technology, 
which is safe, low-cost and leaching process considering low load to the environment. The 
technology concerns the recovery of valuable metals from the smelter flue dust together with 
the processing of waste sulfuric acid from acid plant of smelter.

2. Tentative Project Schedule ([month] of 2001 through March of 2006: Five years)
Period

Item
[month],2001 
- March, 2002

April, 2002 - 
March, 2003

April, 2003 - 
March, 2004

April, 2004 - 
March, 2005

April, 2005 - 
March, 2006

Site Research

Domestic Support
Research

Pilot Plant

Design

Construction

Operational Research

Receiving of Chilean 
experts — — —

Evaluation

Report
— —

The execution of the schedule described above is under the official approval of the Japanese 
budget to be settled and is subject to be changed.

3. Outline of the Project
(1) For the purpose of developing technology suitable for the present situation of smelters in 

Chile, site research to investigate the character of flue dust, etc., and domestic support 
research to study the best treatment method, etc., and design, construction and operation 
study of a pilot plant for flue dust treatment shall be carried out. Cooperative research and 
provision of information will be carried out with Chilean experts who will be invited to 
Japan to conduct the Project smoothly.
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(2) The period of the Project is to be five years from [month] of 2001 until March of 2006.
a) Site research will be carried out from [month] of 2001 until March of 2006. Discussion 
about the execution of the Project, investigation of the character of flue dust, study and 
consultation of operation of pilot plant for flue dust treatment and investigation of other 
smelter, etc. will be carried out in the site research.

b) During the domestic support research to be done from [month] of 2001 until March of 
2006, study on treatment technology will be conducted on flue dust and basic 
examination will be carried out by using small-scale research apparatuses.

c) The pilot plant will be designed and constructed between April of 2002 and March of 
2005, and after construction, an operation study will be carried out until March of 2006.

d) As for the receiving of Chilean experts, they are to be in Japan between April of 2002 
and March of 2006 to carry out cooperative research on technology of flue dust treatment 
and to be provided with technological information about Japanese flue dust 
treatment metal recovering and decontamination) technology.

e) Evaluation will be carried out between April of 2005 and March of 2006. The site 
research, the domestic support research and operation study of flue dust treatment pilot 
plant will be evaluated technically and economically.
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Work Responsibility Allotment of JOO and CIMM
Attachment 2

JOO and CIMM each shall be responsible for the work items specified in the following table.
JOO CIMM

Site Research etc. Site research Site research
Collection and arrangement of existing data 
Arrangement of facilities for site research by 
Japanese side
Issue of invitation letter for Chilean visa 
Arrangement of transportation

Domestic Support 
Research

Investigation of character of flue dust 
(Chemical analysis, etc)
Research for treatment of flue dust
Support for operation study of pilot plant

Investigation of character of flue dust 
(Chemical analysis, etc)
Research for treatment of flue dust

Equipment Design and assembling of small-scale research 
apparatuses, and supervising installation
Basic design of pilot plant
Detailed design of pilot plant
Supervising construction of pilot plant 
Operational study of pilot plant
Procurement of mechanical equipment etc. 
Mechanical equipment for pilot plant 
Mechanical equipment for small-scale research 
apparatuses
Transportation and unloading of mechanical 
equipment to and at forwarded custom

Provision of basic data
Preparation of site for small-scale research 
apparatuses

Preparation of laborers
Installation of small-scale research 
apparatuses

Preparation of laborers
Research using small-scale research
apparatuses

Preparation of operators
Preparation of analysts

Preparation of site for the pilot plant
Survey of site
Preparation of utilities
Preparation of laborers

Procurement of building material for pilot 
plant

Materials for building
Materials for civil engineering
Materials for painting

Necessary machines and tools for construction 
of pilot plant
Construction of pilot plant

Facility construction
Preparation of laborers

Operational study of pilot plant
Preparation of operators
Preparation of analysts

Arrangement of custom clearance for 
mechanical equipment transported from Japan 
Transportation, maintenance and
administration of mechanical equipment in 
Chile

Receiving of Chilean 
Expert

Training of Chilean experts invited to Japan Nomination of Chilean experts to be
dispatched to Japan

Supplementary Items Provision of Japanese experts
Provision of research equipment for Japanese 
experts
Evaluation of the Project

Provision of Chilean experts, officers, 
translators and laborers etc.
Provision of necessary information and 
materials
Provision of research equipment for Chilean 
experts
Evaluation of the Project
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Financial Responsibility of JOO and CIMM
Attachment 3

JOO and CIMM each shall be responsible for the expenses for the items specified in the 
following table.

JOO CIMM
Site Investigation
etc.

Cost for site investigation of Japanese experts Cost for site investigation of Chilean experts 
Cost for collection and arrangement of existing 
data
Transportation cost for Japanese experts 
within the research area

Domestic Support 
Research

Research cost for treatment of flue dust
Support cost for operational study of pilot 
plant

Cost for investigation of character of flue dust 
Cost for research for treatment of flue dust

Equipment Cost for design and assembling of small-scale 
research apparatuses, and supervising 
installation
Dispatching supervisors
Cost for basic design of pilot plant
Cost for detailed design of pilot plant 
Operational study of pilot plant
Dispatching supervisors
Cost for supervising construction of pilot plant 
Dispatching supervisors
Cost for procurement of mechanical equipment 
etc.

Mechanical equipment for pilot plant 
Mechanical equipment for small-scale 
research apparatuses

Cost for transportation and unloading of 
mechanical equipment to and at forwarded 
custom

Cost for provision of basic data
Cost for preparation of site for small-scale 
research apparatuses

Preparation of laborers
Cost for installation of small-scale research 
apparatuses

Preparation of laborers
Cost for research using small-scale research 
apparatuses

Preparation of operators
Preparation of analysts

Cost for preparation of site for pilot plant
Survey of site

Preparation of utilities
Preparation of laborers

Cost for procurement of building material for 
pilot plant

Materials for building
Materials for civil engineering
Materials for painting
Necessary machine and tool for 
construction of pilot plant

Cost for construction of pilot plant
Facility construction
Preparation of laborers

Cost for operational study of pilot plant 
Preparation of operators
Preparation of analysts

Cost for transportation, maintenance and 
administration of mechanical equipment in 
Chile

Receiving of Chilean 
Expert

Round trip fee between international airports 
in Chile and Japan, and expenses for domestic 
trip, accommodation and living allowance and 
incidental expenses in Japan for Chilean 
experts invited to Japan

Expenses for domestic trip, accommodation 
and living allowance and incidental expenses 
in Chile for Chilean experts dispatched to 
Japan

Supplementary Items Cost for provision of Japanese experts
Cost for provision of research equipment for 
Japanese experts
Cost for evaluation of the Project

Cost for provision of Chilean experts, officers, 
translators and laborers etc.
Cost for provision of necessary information 
and material
Cost for provision of research equipment for 
Chilean experts
Cost for provision of domestic
telecommunication measures and device
Cost for evaluation of the Project
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(Borrador)
MEMORANDUM DE ACUERDO 

ENTRE
LA ORGANIZACION OPERATIVA JAPONESA

Y
EL CENTRO DE INVESTIGACION MINERA Y METALURGICA

DE
LA REPUBLICA DE CHILE,

PARA
EL PROYECTO DE INVESTIGACION COOPERATIVA

SOBRE
EL DESARROLLO DE TECNOLOGIAS 

PARA LA RECUPERACION DE METALES VALIOSOS,
Y DESCONTAMINACION,

DEL POLVO DEL TRAGANTE DE LAS FUNDICIONES

Este Memorandum de Acuerdo (de aqui en adelante denominado como "MOU") fue
redactado el __ de __________  de 2001, para clarificar el convenio de la ejecucion
conjunta del "Proyecto de Investigation Cooperativa sobre el Desarrollo de Tecnologias 
para la Recuperation de Metales Valiosos, y Descontaminacidn, del Polvo del Tragante de 
las Fundiciones (de aqui en adelante denominado como "El Proyecto1’) entre la 
Organizacidn Operativa Japonesa (de aqui en adelante denominada como "JOO") y el 
Centro de Investigacion Minera y Metalurgica (de aqui en adelante denominado como 
"CIMM"). Esto se basa en el documento titulado "Convenio Basico entre la 
Organizacidn para el Desarrollo de Nueva Energia y Tecnologia Industrial del Japon y el 
Ministerio de Mineria de la Republica de Chile, para el Proyecto de Investigacion 
Cooperativa sobre el Desarrollo de Tecnologias para la Recuperacion de Metales Valiosos,
y Descontaminacidn, del Polvo del Tragante de las Fundiciones", firmado el __ de
____ de 2001, bajo la aprobacion del Ministerio de Comercio Intemacional e Industria del
Gobiemo Japones.
Por la presente, JOO y CIMM acuerdan lo siguiente:

Articulo 1
Objetivo del Proyecto

El objetivo del proyecto es de que JOO y CIMM lleven a cabo conjuntamente la 
investigacion y el desarrollo del nuevo proceso de lixiviacion para la recuperacion de 
metales valiosos, y descontaminacidn, del polvo del tragante de las fundiciones, en base a 
una operacion segura y economica.

Articulo 2 
Cooperacion Mutua

10-17



JOO y CIMM cooperaran mutuamente en cuanto sea necesario para llevar a cabo y 
concluir con exito el proyecto.

Articulo 3
Description de las Obras del Proyecto

JOO y CIMM implementaran conjuntamente el proyecto consistente de las siguientes
obras:
(1) Investigacion de un proceso avanzado de lixiviacion y separacidn mediante el metodo 

de lixiviacion a presion;
(2) Investigacion de una tecnologia simple de proceso de extraction por fusion de residues 

de plomo argentifero sin escoria como producto secundario;
(3) Investigacion de una tecnologia de optimizacion en el proceso de separacidn y 

recuperacion del cobre;
(4) Investigacion de una tecnologia de fijacidn y reduccion de arsenico lixiviado;
(5) Investigacion de una tecnologia de optimizacion en el proceso de recuperacion del 

zinc;
(6) Investigacion de una tecnologia de optimizacion en el proceso de tratamiento de aguas 

residuales;
(7) Diseno y construccidn de una planta piloto para la descontaminacion, y recuperacion 

de metales valiosos, del polvo del tragante;
(8) Investigacion operativa de una planta piloto para la descontaminacion, y recuperacion 

de metales valiosos, del polvo del tragante;
(9) Examen y evaluacidn de un sistema optimo de proceso en base a los resultados de la 

investigacion operativa arriba mencionada.

Articulo 4 
Sitio del Proyecto

El sitio del proyecto sera, en principle, la Fundicion de Cobre Las Ventanas en el
Departamento de Valparaiso, Chile.

Articulo 5 
Plan del Proyecto

El plan del proyecto sera tal como se detalla en el documento "Plan de Investigacion 
Cooperativa sobre el Desarrollo de Tecnologias para la Recuperacion de Metales Valiosos, 
y Descontaminacion, del Polvo del Tragante de las Fundiciones" (Anexo 1).

Articulo 6
Responsabilidad de las Obras

La responsabilidad de las obras asignadas a JOO y CIMM se especificaran en el 
documento "Asignacion de Responsabilidad de las Obras de JOO y CIMM" (Anexo 2).

Articulo 7
Responsabilidad Financiera
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Tanto JOO como CIMM asumiran los gastos para los itemes de las obras a su cargo en 
base a la responsabilidad de las obras estipulada en el Articulo 6 (Anexo 3).

Articulo 8
Metodos de Implementacion del Proyecto

Los metodos de implementacion y el plan del proyecto para cada ejercicio fiscal se 
discutiran y aprobaran anualmente por JOO y CIMM en base a este MOU.

(1) A fin de implements efectivamente el proyecto, se celebraran reuniones con la participacidn de los 
interesados, japoneses y chilenos, para discutir los detalles necesarios, tales como el plan de investigacion 
para cada ejercicio fiscal (ejercicio fiscal del Gobiemo Japones).

(2) Las reuniones se celebraran en el Japon o en Chile antes de iniciar el proyecto de cada 
ejercicio fiscal y cuando sea necesario.

(3) La Parte Chilena correra con todos los gastos requeridos para visitar el Japon y 
participar en las reuniones, y la Parte Japonesa correra con todos los gastos para visitar 
Chile con el mismo fin.

Articulo 9
Administration del Proyecto

(1) Tanto JOO como CIMM designaran a un representante y a un funcionario de enlace 
para la implementacion del proyecto. Cuando una de las partes reemplace al 
representante o al funcionario de enlace, lo notificara por escrito a la otra con 
anticipation.

(2) En principle, las cartas, pianos, informes, etc., relacionados con la implementacion del proyecto se 
redactaran en idioma ingles.

Articulo 10
Confidencialidad de los Documentos e Information Tecnologica

JOO y CIMM no revelaran ningun documento o information tecnologica obtenidos 
durante la implementacion del proyecto a terceros para otros fines que no sean el objeto del 
proyecto.

Articulo 11
Responsabilidad por Compensaciones

Ni JOO ni CIMM podran efectuar reclames por compensation contra la otra parte en el 
evento de cualquier dano material, lesion o muerte debido a cualquier causa que no sea 
mala conducta intentional o negligencia grave.

Articulo 12
Revelation de los Resultados del Proyecto

JOO y CIMM deberan obtener aprobacion mutua previamente a la revelation de los 
resultados del proyecto para fines que no sean el objeto del mismo.
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Articulo 13
Confianza y Consultas Mutuas

Cualquier problema derivado de este MOU, o cualquier item no especificado en el mismo, 
sera resuelto mediante consultas amistosas, en base a los principles de beneficio mutuo, 
igualdad, cooperation y confianza.

Articulo 14 
Validez

Este MOU entrara en efecto a partir de la fecha de su firma y su validez se mantendra hasta 
el 31 de marzo de 2006, a menos de prorrogarse de comun acuerdo por escrito entre 
JOO y CIMM.

Articulo 15 
Continuation

Las disposiciones de los articulos 10 y 12 continuaran en vigencia durante diez (10) anos a 
partir de la fecha de la firma de este MOU, incluso despues de la expiration del periodo 
efectivo del mismo.

JOO y CIMM redactaron este MOU en la fecha abajo indicada.

El texto oficial de este MOU sera en idioma ingles. Este documento se expedira por 
duplicado, quedandose JOO y CIMM con una copia original.

__ de __________  de 2001.

(Firma)

Organization Operativa
Japonesa
Japon

(Firma)

Centro de Investigacion 
Minera y Metalurgica 
Republica de Chile
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Plan de Investigation Cooperativa sobre el Desarrollo de Tecnologias para la 
Recuperation de Metales Valiosos, y Descontaminacion, del Polvo del Tragante de las 
Fundiciones

1. Description de la Investigation y el Desarrollo
Bajo el reglamento ambiental consolidado, la recuperation del acido sulfurico del gas S02 
extraido de las fundiciones en Chile produce una cantidad enorme de polvos del tragante. 
El polvo contiene un metal toxico de alta densidad (arsenico) y metales valiosos (cobre, 
plomo, zinc, plata).
El proyecto consiste en desarrollar nuevos metodos para la tecnologia de recuperation de 
metales y descontaminacion que scan seguros, economicos y con un proceso de lixiviacion 
considerando una baja carga al ambiente. La tecnologia implica la recuperation de 
metales valiosos del polvo del tragante de las fundiciones, junto con el tratamiento del 
acido sulfurico residual de las plantas de acido de dichas fundiciones.

Anexo 1

2. Programa Provisional del Proyecto ([mes] de 2001 hasta marzo de 2006: Cinco 
anos)

Periodo

Item

[Mes],

2001 - 

Marzo, 

2002

Abril,

2002-

Marzo,

2003

Abril,

2003 - 

Marzo,

2004

Abril,

2004-

Marzo,

2005

Abril,

2005-

Marzo,

2006

Investigation en el sitio

Investigation de Apoyo

Nacional

Plan Piloto

Diseno

Construccion

Investigacion Operativa

Recepcion de Expertos Chilenos — — —

Evaluation

Informe — — —

La ejecucion del programa arriba descrito esta bajo la aprobacion oficial del presupuesto 
japones a acordarse y se halla sujeto a cambios.

3. Description del Proyecto
(1) Con el objeto de desarrollar una tecnologia adecuada a la situation actual de las fundiciones en Chile, se 

llevara a cabo una investigation en el sitio para estudiar el caracter del polvo del tragante, etc., una 
investigacidn de apoyo national para estudiar el mejor metodo de tratamiento, etc., y estudios de diseno, 
construction y operation de una planta piloto para el tratamiento del polvo del tragante. La 
investigation cooperativa y el suministro de information se llevaran a cabo con expertos chilenos, 
quienes seran invitados al Japon para el desarrollo eficiente del proyecto.

(2) El periodo del proyecto es de cinco anos, desde [mes] de 2001 hasta marzo de 2006.
a) La investigation en el sitio se llevara a cabo desde [mes] de 2001 hasta marzo de
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2006. Las discusiones sobre la ejecucion del proyecto, investigation del caracter 
del polvo del tragante, estudios y consultas sobre la operation de la planta piloto 
para el tratamiento del polvo del tragante y las investigaciones de otras 
fundiciones, etc., se llevaran a cabo en el sitio.

b) Durante la investigation de apoyo nacional a llevarse a cabo desde [mes] de 2001 
hasta marzo de 2006, se efectuaran estudios sobre la tecnologia del tratamiento del 
polvo del tragante, y los examenes basicos se realizaran utilizando aparatos de 
investigation de pequena escala.

c) La planta piloto se disenara y construira entre abril de 2002 y marzo de 2005, y 
luego de la construction, se efectuaran estudios de su operation hasta marzo de 
2006.

d) En cuanto a la reception de expertos chilenos, estos deberan estar en el Japon 
entre abril de 2002 y marzo de 2006, para llevar a cabo la investigation 
cooperativa sobre la tecnologia del tratamiento del polvo del tragante, y para 
recibir information sobre la tecnologia japonesa para el tratamiento del polvo del 
tragante (recuperation de metales y descontaminacion).

e) Las evaluaciones se llevaran a cabo entre abril de 2005 y marzo de 2006. Se 
evaluaran tecnica y economicamente la investigation en el sitio, la investigation 
de apoyo nacional y el estudio de la operation de la planta piloto para el 
tratamiento de polvo del tragante.
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Asignacion de Responsabilidad de las Obras de JOO y CIMM

Tanto JOO como CIMM asumiran responsabilidad por los itemes de las obras 
especificadas en la siguiente tabla:

Anexo 2

JOO CIMM

Investigation en el

Sitio, etc.

Investigation en el sitio Investigation en el sitio

Recopilacion y disposition de los dates existentes 

Disposition de las instalaciones para la 

investigation en el sitio por la parte japonesa 

Expedition de carta de invitation para las visas 

chilenas
Disposiciones para el transpose

Investigation del apoyo 

nacional

Investigation del caracter del polvo del tragante 

(analisis quimicos, etc.)
Investigation sobre el tratamiento del polvo del 

tragante
Apoyo para el estudio de la operation de la planta 

piloto

Investigation del caracter del polvo del tragante 

(analisis quimicos, etc.)
Investigation sobre el tratamiento del polvo del 

tragante

Equipos Diseflo y montaje de aparatos de investigation de 
pequefla escala, y supervision de la instalacion

Diseflo basico de la planta piloto

Diseflo detallado de la planta piloto
Supervision de la construction de la planta piloto 

Estudio operative de la planta piloto

Adquisicion de equipos mecanicos, etc.
Equipos mecanicos para la planta piloto

Equipos mecanicos para los aparatos de 

investigation de pequefla escala
Transpose de los equipos mecanicos a la aduana de 

destine y descarga de los mismos

Suministro de datos basicos
Preparation del sitio para los aparatos de 

investigation de pequefla escala

Preparation de los trabajadores

Instalacion de los aparatos de investigation de 

pequefla escala

Preparation de los trabajadores 

Investigation utilizando aparatos de investigation 

de pequefla escala
Preparation de los operadores

Preparation de los analistas
Preparation del sitio para la planta piloto

Estudio del sitio
Preparation de los servicios
Preparation de los trabajadores

Adquisicion de los materiales de construction para 

la planta piloto

Materiales para la construction

Materiales para la ingenieria civil 

Materiales para la pintura
Maquinas y herramientas necesarias para la 

construction de la planta piloto
Construction de la planta piloto

Construction de instalaciones

Preparation de los trabajadores
Estudio operative de la planta piloto

Preparation de los operadores

Preparation de los analistas
Gestion de las operaciones de aduana para los 
equipos
mecanicos transportados desde el Japon

Transpose, mantenimiento y administration de los 

equipos mecanicos en Chile

Reception de expertos 

chilenos
Adiestramiento de los expertos chilenos invitados al 

Japon
Designation de los expertos chilenos a despacharse 

al Japon
Itemes Suplementa-rios Suministro de expertos japoneses

Suministro de equipos de investigation para los 

expertos japoneses

Evaluation del proyecto

Suministro de expertos chilenos, funcionarios, 

traductores, trabajadores, etc.
Suministro de la information y materiales 

necesarios

Suministro de equipos de investigation para los 

expertos chilenos

Evaluation del proyecto
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Anexo 3

Responsabilidad Financiera de JOO y SIMM

Tanto JOO como CIMM asumiran los gastos para los itemes especificados en la siguiente 
tabla:

JOO CIMM

Investigaci6n en el
Sitio, etc.

Costo de la investigation por los expertos 

japoneses

Costo de la investigation en el sitio por expertos 

chilenos
Costo de la recopilacion y disposition de los datos 

existentes
Costo del transpose de los expertos japoneses 
dentro del area de la investigation

Investigation del 
apoyo nacional

Costo de la investigation del tratamiento del polvo 

del tragante
Costo del apoyo para el estudio operative de la 

planta piloto

Costo de la investigation del caracter del polvo 

del tragante

Costo de la investigation para el tratamiento del 

polvo del tragante

Equipos Costo del diseflo y montaje de aparatos de 

investigation de pequefla escala, y supervision de 

la instalacion

Despacho de supervisors
Costo del diseflo basico de la planta piloto
Costo del diseflo detallado de la planta piloto

Estudio operative de la planta piloto
Despacho de supervisors
Costo de supervision de la construction de la 

planta piloto

Despacho de supervisors Costo de la adquisicion 

de equipos mectiiicos, etc.
Equipos mecanicos para la

planta piloto

Equipos mecanicos para los 

aparatos de investigation de pequefla escala

Costo del transpose de los equipos mecanicos a la 

aduana de destino y descarga de los mismos

Costo del suministro de datos basicos

Costo de la preparation del sitio para los aparatos 

de investigation de pequefla escala
Preparation de los trabajadores

Costo de la instalacion de los aparatos de 

investigation de pequefla escala
Preparation de los trabajadores

Costo de la investigation utilizando aparatos de 

investigation de pequefla escala
Preparation de los operadores

Preparation de los analistas
Costo de la preparation del sitio para la planta 

piloto

Estudio del sitio
Preparation de los servicios
Preparation de los trabajadores

Costo de la adquisicion de los materiales de 

construction para la planta piloto
Materiales para la construction

Materiales para la ingenieria civil 
Materiales para la pintura

Maquinas y herramientas necesarias para la 

construction de la planta piloto
Costo de la construction de la planta piloto 

Construction de instalaciones
Preparation de los trabajadores

Costo del estudio operative de la planta piloto 

Preparation de los operadores

Preparation de los analistas
Costo del transpose, mantenimiento y 

administration de los equipos mecanicos en Chile

Reception de expertos 
chilenos

Pasajes de Ida y vuelta entre los aeropuertos 

intemacionales del Chile y el Japdn, gastos de 

transpose interne, hospedaje, viaticos y gastos 

imprevistos en el Japon para los expertos chilenos 

invitados al Japon

Gastos de transpose intemo, hospedaje, viaticos y 

gastos imprevistos en el Japon para los expertos 

chilenos a despacharse al Japon

Itemes
Suplementa-rios

Costo del suministro de expertos japoneses
Costo del suministro de equipos de investigation 

para los expertos japoneses
Costo de la evaluation del proyecto

Costo del suministro de expertos chilenos, 
funcionarios, traductores, trabajadores, etc.
Costo del suministro de la information y 

materiales necesarios

Costo del suministro de equipos de investigation 

para los expertos chilenos

Costo del suministro de medios y dispositivos de 

telecomunicaciones intemas

Costo de la evaluation del proyecto
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LEY N° 19.651

LEY DE PRESUPUESTOS 
DEL SECTOR PUBLICO 

ANO 2000
Teniendo presente que el H. Congreso Nacional ha dado su aprobacion al siguiente

PROYECTO DE LEY:

11- 3



Artfculo 6°.- Autorfzase para efectuar clesde la fecha de publicacion de esta ley los 
llamados a propuestas publicas, de estudios y proyectos de inversion a realizar en el 
ano 2000, que se encuentren incluidos en decretos o resoluciones de identificacion, 
segun corresponda, en tramite en la Contralorfa General de la Republica. Asimismo, 
dichos llamados relatives a estudios y proyectos de inversion, incluidos en decretos 
de identificacion o de modificaciones presupuestarias que se dicten durante el ano 
2000, podran efectuarse desde que el documento respective ingrese a tramite en la 
Contralorfa General de la Republica.

Con todo, en las contrataciones o adjudicaciones de propuestas de estudios o pro
yectos de inversion que se inicien durante el ano 2000, o se hubieren iniciado en 
1998 y 1999, la suma de sus montos y la de los compromises que importen para 
futuros ejercicios, se ajustaran a los 1 unites maximos que se determinen, mediante 
uno o mas decretos supremos del Ministerio de Hacienda, para cada organo o servi- 
cio publico. Respecto de los estudios y proyectos de inversion corrcspondientes al 
ano 2000, en el decreto de identificacion que se dicte con forme al artfculo 5°, se 
podra incluir, ademas, programas, fee has y montos de las contrataciones o adjudica
ciones respectivas.

Artfculo 7°.- En los decretos que'dispongan transferencias con imputacion a los 
ftem 32, 33 y 87 de este presupuesto para los organ os y servicios publicos, se podra 
indicar el uso o destine que debera dar a los recursos la institucion receptora; las 
condiciones o modalidades de reintegro de estos a que quedara afecta dicha entidad 
y la informacidn sobre su aplicacion que debera remitir al organ ismo que se sen ale 
en el respective decreto.

Aquellas transferencias incluidas en el subtftulo 25, ftem 33, que constituyan asigna- 
ciones globales a unidades de un Servicio o a programas ejecutados total o parcial- 
mente por este, deberan desglosarse en forma previa a la ejecucion presupuestaria, 
en los distintos conceptos de gasto mediante documento in tern o de administracion 
del respective Servicio, con copia a la Direccion de Presupuestos, y remitirse men- 
sualmente a esta ultima un informe sobre avance de egresos y actividades, conjunta- 
mente con la informacion de ejecucion presupuestaria mensual.

Artfculo 8°.- Otorgasc a los organ os y servicios publicos incluidos en la presente 

ley la facultad de aceptar y recibfr donaciones de biencs y recursos destinados al 
cumplimiento de actividades o funcioncs que les competan.

No obstante lo anterior, dichas enlidades publicas requeriran de autorizaeion previa 
del Ministerio dc Hacienda para cjcrccr la facultad que les concede cl inciso prece
dents o la que se contemple con igual scnlido y alcance en la legislation que les sea 
aplicable. Se cxcluyen las donaciones. en especie o dincro, en situaciones de emer
ge nci a o calamidad piihlica, o cuyo valor o monto no exccda de la cantidad que I'ije 
el Ministerio de Hacienda sin perjuicio do su comunicacion posterior.
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El producto de las donaciones se incorporara al prcsupuesto de la institucion benefi- 
ciaria directamente o a craves de la Partida Tesoro Publico, con.forme a las instruc- 
ciones que imparta el Ministro de Hacienda. Con todo, las donaciones consistences 
en bienes pasaran a formar parte de su patrimonio, cuando sea procedente.

Lo anterior, sin perjuicio del cumplimiento posterior de las regulaciones a que se 
encuentre a fee to el documento que da cuenta de tales donaciones.

Tratandose de donaciones de cooperacion internacional o de convenios de coopera- 
cion o asistencia tecnica no reembolsable, los drganos y servicios publicos mencio- 
nados en el inciso primero se entenderan facultados para pagar los impuestos, con- 
tribuciones, derechos o gravamenes, establecidos en la legislacion chilena, de cargo 
de terceros y que, en virtud del respective convcnio o contrato, hay an de ser asumi- 
dos por el donatario. bn eTcascTdel personal que la fuente de cooperacion~;xtranjera 
envie a Chile, a su propia costa, para desarrollar actividades en cumplimiento del 
respective program a, la facultad refer! da se limitara al pago del impuesto sobre la 
renta que grave su salario o retribucion.

Los pagos que se efectuen de conformidad a lo dispuesto en el inciso anterior, po- 
dran ser realizados mediante su ingreso a la end dad recaudadora correspond! ente, 
reembolso al organismo o ente internacional donante, o bien su reembolso o pago 
al sujeto de derecho, segun el impuesto, contribucion, derecho o gravamen de que se 
Crate, conforme a la reglamentacion contenida en el decreto supremo N° 209, de 
1993, del Ministerio de Hacienda.

El Ministerio de Hacienda debera remidr a las Comisiones de Hacienda del Senado 
y de la Camara de Diputados, copia de las autorizaciones para recibir donaciones 
otorgadas en cada mes. En el oficio remisor debera indicarse la identificacion del 
servicio o entidad donataria y del donante, las modalidades y obligaciones de la 
donacion, y el fin especffico que se dara a los recursos o bienes recibidos. Dicha 
inforrnacion debera remitirse dentro de los quince dias del mes siguiente a la de las 
autorizaciones.

Artfculo 9°.- Prohibese a los organos y servicios publicos, la adquisicion, construc- 
cion o arrendamiento de edificios para destinarlos exclusivamente a casas habita- 
cion de su personal. No regira esta prohibicion re spec to de los programas sobre esta 
materia incorporados en los prcsupucstos del Poder Judicial, del Ministerio de De- 
fens a Nacional y en los de inversion regional de los Gobiernos Regionales en lo que 
respecta a viviendas para personal de educacion y de la salud en zonas aparladas y 
localidades rurales.

Artfculo 10.- Los organos y servicios publicos. incluidos en esta ley, ncccsitaran 
autorizaeion previa del Ministerio de Hacienda para la adquisicion o a r rend ami cu
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PEPA FLAKT
ene-00 feb-00 mar-00 abr-00 may-00 jun-00 jul-00 ago-00 sep-00 Promedio

Azufre S % 11,5 12,1 13,1 12,4 12,1 12,9 12,5 12,6 12,5 12,4
Fierro Fe % 1,5 1,1 1,1 1,1 1 0,8 0,8 0,9 0,9 1,0
Silice SiO; % 0,9 0,8 1,4 0,7 0,5 1 0,8 1,2 1,1 0,9
Cal CaO % 0,4 0,2 0,5 0,3 0,1 0,3 0,3 0,2 0,7 0,3
Alumina AI2O3 % 0,3 0,2 0,3 0,2 0,2 0,3 0,3 0,4 0,3 0,3
Magnesita MgO % 0,1 0,1 0,2 0,1 0,1 0,2 0,1 0,2 0,1 0,1
Arsenico As % 13,11 9,8 8,4 9,09 10,1 10,07 9,93 10,15 9,67 10,0
Antimonio Sb % 0,3 0,194 0,21 0,27 0,14 0,33 0,35 0,32 0,28 0,3
Cobre Cu % 6,7 11,05 7,15 9,6 10,8 8,46 6,7 7,8 9,5 8,6
Plata Ag g/t 93 172 160 140 160 160 125 150 135 143,9
Oro Au g/t 2,3 3,5 2,5 2,1 0,2 1,8 1,2 1,6 2 1,9
Plomo Pb % 20,7 17,29 17,2 20,75 22,08 20,83 20,3 17,15 16,2 19,2
Magnetita Fe304 % 0,5 0,5 0,5
Teluro Te ppm 490 450 235 130 75 83 243,8

Peso mes t/mes 67,93 289,71 309,66 342,94 298,77 284,73 307,02 245,16 269,37 268,4

PEPA MILJO CPS

ene-00 feb-00 mar-00 abr-00 may-00 jun-00 jul-00 ago-00 sep-00 Promedio

Azufre S % 14,8 14 15,8 15,4 14,9 15 15 15,3 15,2 15,0
Fierro Fe % 0,1 2,4 0,5 0,4 0,1 0,1 0,1 0,1 0,1 0,4
Silice Si02 % 0,1 0,4 0,7 0,5 0,1 0,2 0,1 0,2 0,3 0,3
Cal CaO % 0,2 0,6 1 0,6 0,1 0,1 0,6 0,5 0,7 0,5
Alumina AI2O3 % 0,1 0,1 0,2 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Magnesita MgO % 0,1 0,1 0,3 0,2 0,2 0,1 0,1 0,2 0,1 0,2
Arsenico As % 2,61 2,37 1,46 1,42 1,43 2,3 7,47 2,82 1,38 2,6
Antimonio Sb % 0,063 0,073 0,085 0,079 0,049 0,13 0,13 0,26 0,11 0,1
Cobre Cu % 4,6 12,52 12,1 8,8 8,7 4 5,6 8,4 6,3 7,9
Plata Ag g/t 240 315 295 220 200 208 220 305 235 248,7
Oro Au g/t 0,6 2 1,2 1,4 0,3 0,3 0,8 0,2 0,3 0,8
Plomo Pb % 30,3 24,81 24,9 29 22,38 33,26 29,1 26,9 28,03 27,6
Magnetita Fe304 % 0,1 0,7 0,4
Teluro Te ppm 220 250 130 75 55 64 132,3

P 0 mes t/mes 18,23 50,33 59,17 50,81 84,54 54,01 58,76 46,75 57,41 53,3
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