No.

&1
53JA;]i:§§E§;t;7 I:1~«"lf4iﬁ7 }‘Jéég ?%gtnnnrJ}j:ﬂk:

Wwon o

=

19924108

,fI%%%ﬂE%-

&

;

.
NS N Ty
T JEEE

]

C
[
e

e
Ly
A

CR(3)

92202 |

=







- JEN LiBRARY

HARERERAEH

110302717}

268,






5 A EIH

&
=

1992410 1

[E B 1
2 ¥ 5z
1



¢5151



1.

1.

=3 oo N.

5
.6
7

H.

FIADHEIE  cooeere s TR
MAEOB I ................................................................
i E i[5 OO OO OO OO OO ROURTROOS
AR HIR e
CMREE BELIE e
(A) HIFANF--BHREAT 2~ X0 U PO
(B) Z U= X FFD Y oot
(C) THESIFHMHE R — (2o —TA P73 32)
] RIS
COEBREHAE Y R R e e
COBE L WRESENEUELEE oo

%ﬂﬁ%% P O S T ettt a e b s haeteaa e At e e taaaa A A ER b a T e sy i

(A) %‘l*}b?wﬁﬁ%%ﬁ'? _T___;{‘ﬁ .........................................................

IR E 20T 7] T e FRREIUR
2. FAEBTARNLE-REAET 2 — KT v SOTUVOUR OO
3. 72—Z I OREDS &S T A EROBLXIERMREL oo
4. A EREBLRNFEBIRBET £ —LH oo e

(B) y’aj_qu’ R 3 ereeesicninac e Ll

Q. T B B e et ettt e b e e
3. TEETIBREOBM GHEE) o e
TEEREKAVERERS  -oeoreereerreeee et s e
L. JKETBHBALL  orerrereemrerr e PO N STRRTUN

2., %Z}(ﬂﬂ@}ﬁﬁ .................................................................................

I BL e TSRO UUURUPRR PSP -
TEEATRPEREMPMIBEEIRT - vovrrereee e e
L HELS g eeeees s
9, THEAEEEWICET BIEE oo
3. T EPETEEE I OIRTL - ooverrerermr e e
A, TEABEEMNLEOW (THAEK) oo,

=~ = N . - e - - B

[
—



16.

B i HL eeeseeeeeerenesnes i s Sieraenans 48
(C) TRRBFHEFE LR (S a—TA FTITY) e SN 47
N S e 47
O BE [ eeeeeseseseseseree e s AT
T JRATFREL  ovvereessmsemsosssos oo et oo s 49
VA= R LI TIte e s 53
1. FHERNR B R €1 = 2 e 55
2. TFNF—BRMER (DEDP) MR WEREHED oo 56
3. XEE (MOI) MER ORCEERERL) e Preneeseees 57
4., TR (D1 FP) M R = ) B 58
B, F4Ab g st~ (HIF) CPEREEEEL)  worvvmreroreermessmmernns 5Q
6. TRNF-BWF v 7 VAL O OIEREBE) oo -85
T. Fq ANy ¥ av_—ri— (BORIRE) HERREEEL)  oeermreseneremenenens 79
8. 7ITAF aky, (BKIE) ot ) R 83
Q. Ty Ay Ug et (EZHAE)  (FEEEEED e 86
10. 72 RAF 3%y (BEEMAH) €157 = 2 DN EEELAEL IR 91
11. Master Plan for industrial Waste Water Management.
(H4. 7. BEEHEE) oo 08
12. Reseach on Industrial Hazordous Waste Treatment |
-and Disposal Technics. (H4. 7. BEEHEE) oo, 1Y
13. BANGKHUNTIEN Industrial Waste Treatment Center.
VAT M OIEEBED  coorrereeennnerenrinnnns . 108
14. BANGKHUNTIEN INDUSTRIAL WASTE TREAMENT CENTER, |
@ Flow Diagram, -e-wsrsressssrasnsss 109
15. The Bangchak Petroleum Co. Litd.

@%&ﬁﬂ@ Flow Diagram. .............................. 110
HRASTERIER 1) 22 [ vovreesnrrrtnn b ettt B 113



- _ . FEXE =






1. BEOHM
¥ A RS TEA B SRR RER B 05T - B,
AT TEAUORIITONTUTD b 2 o 2 R BE L5 o

() BLANFE—RRET 2~ X2 (778 — 4 7HE)
B #Y—vid FT5Y |
(C) THIRFAHRE LR~ (Za—Td FF52)

(1) &M
(2) MK

(3) A
® %8R
(5) Hk
(6) EA

(7 #ik

. WEHOESR

[
Fi

e
xR
pFS
Jeth

A

B ok - #

[
W W h A K
A Bk AR
HrxIF—5H
T AL S 5
45 B K A oK

®o# & @

T 1-CASL TR IPIRE
B T BOR R RN
B R R

RGP A YA R B B TR
DB LFINE—~ 2y B EELE
GEYBET S ¥ kit B
GERAT S MpeHw

Paves bek—Yy—

J 1 CABTERBANER



3. EERRAE

10

11

12

1
Do e

10.12 A

13 K

14 /K

15 K

16 %
17 4
18 H

19 H

20 K

21 Xk

22 A&

23 &

A 12 o
O B (RE~sSa2) | 6641 15:30 3%

O ) 1 CAYABHIaAN - o
C) 64 4 HACK (RS
[} BRI (DTEC) R
[ B BRI 3 L~ IR AR

| (T RFE )
SR L E SR R
Yo FAHAAT ' SV384 11:15 %
OO MID LA - R
O JETROTAY

O TEETRRER (NEWAID B4R
O FPHT A |

[0 Bk

% EARE. HREAAE 70640 11:00 %

| s iRER, SAME, EARAA T0611 15:30 % |

O TEETHR (PESERERMMIL)
CIT#HEE (por.PRODUCT) |
UIBANGKHUNTIEN JATR 3815

DI TAM% (BANGCHAK REFINERY)

01 TRk GEED

O I¥ETHRE

U Hefkesrtp i@ (DTEC) 184 « 5

O T ICAZAEHHME

O {5 4 HACKEEEEHR L

P———
A

01 %% Svoy~gm 16640 11:00 %%

SN al




4, BT
A BEFNAF-MBEPET7 -2 (T75-57)
() EHEFNF-ToVa 7 FIARGHIRAL S8,

1982451 9 844EIMYTT I CAOMRBRABEL LT, &R, R LFF
625 5 LIFOELRER - #5. B LOEFNF—HHAHELDIDOT 1 F
S4 . BIFNEF— DI DOBHEOREGAT » /20

(2) PEHIFNF—+F ¥ —~(ENERGY CONSERVATION CENTER,(NEAECC)) JORAL,

45 5 KIRFEPARMFF BN TH T AV F—ZWHTOD EDIRA TR LV S
—RSLAY B S, FAUFELC. NEA GADEDP) @  Energy Benomic
Division OHRKHIAR Y —4% 1 9 8 LECRE, THBM. HFHRERL. .7
Z N V=Y a VI EOESERMET 5.

(3) T AHXRIVF—+ % —(ENERGY CONSERVATION CENTER OF THAILAND }J
B, _

& A TEMND T, HLirpF -y —4 198 5AEIRIL, LESTFICRIEE
&, REAR-ROEFLx AT~ E#HLHET 5. (DEPARTMENT OF ENERGY
DEVELOPMENT AND FROMOTION (D EDP) #R—/3—s31 X)

() FHAHE SOV 27 M HREHRARLE LT MEETNTEY 53 VF ]
(ENERGY CONSERVATION IN COMMERCIAL BUILDINGS) % B LA BHD
B, R F— N ORI & O ATHR 1 Do
(5) DEDPiztHEEMEINE L3 NF— 1tk (ENERGY CONSERVATION
PROMOTION ACT) % 4%
57 REFEFLSERINEOESHEHTH 2 E TR NF LR LD, 1992
| ¢4H$@$%ﬂ$bka%ﬂmﬂmbT\DEDPHI%%%H%@%&K%%EW\
BB AORBEIR, Ty O - S BEEFIVOHHS, FHENORLE
G CENEF > T Be 2O0O%K. NEAECCRBENICFRKL. DEDPOZHE
RNz, (DEDPRALEL 0H 1 407 508H, UIRDE A COHIINE
A ETFERTH)
ARSI B AMHOBHED L OHRORA. BLrVF—{REROHFEFICD
NTCHAT S &30, SEOBRRE (775~ 7TRAE) ORI OWTEL#E
B & OWHEEITIo

®B) FYy—vrf FTF5
(D 199 1487, PRBEKE C4) 7AEEHM, 7Y —vaf F7 5000
T A BT,



(2 199 14612 A, MNEREEREINBREFARETSI v Y a vy (1%
15, 45 | BRI, 5 4 FA 51, KRR - KIS - Bt (&
BDRHE + PUIME SO ARSI LT AL SOWIEMFH LTS EFNH -7,

(B 199247 H, TREYY Y+ VKEEBRETBRA A N THEALS A
BL 548 2 MBS E WA TRIG 24 BUEY TRECDVDTET « K
B0 FORKEMIDTEHFTORNVEEIR >OTRIT 5 EHULARL. (RO,
1 1 CAORRRAED A%~ ARAHT 5 EBbNEORTEETHROSOUTO 2

COR#)

TR |
DT BEEH MBI T 5B

(RESEARCH ON INDUSTRIAL HAZARDOUS WASTE TREATMENT AND
DISPOSAL TRCHNICS )
(B ) AHIESE SN SN O EHED ORIV TR R+ 25
FEI L, |
GEE) a. YN - Al - A0 - BRECH T S RE.
K578 - BEREM) -
CET T SORT A Y £ LCRRIFEE
C BET S OB
- GRS, HURRE AT S OME
CREPD CORRBERIERESEY %
b. RO IRRHEORE, |
o. HEEESICR B RS,
OTHBAERT RS —T 5
(MASTER PLAN FOR INDUSTRIAL WASTEWATER MANAGEMENT)
(B A% TEBAEREL FORESTH T L s T BEAKLOELT

BohEsl s, . _
(B3 a. 20y RUTOBEDHEOWNIRERFINT 2GR B OEE.

CH S5

- Y e B

cBRA v FERRK F

(FEUYAbV—var HE I %2858 _
b. (a¥TH) BEHZ GHEHOLOE DRSBTS 25
Mo - |



(REHED
RGN TR AR
S5 F TSR
o — B AR, MR ORE, FEYR Y s SHRORE
LA GRUK. E. A LT F U REO TR ST HO)
%
C. A IS RN RT3 00T EE & £ OREEHH ORI
AUFR U TFLO%E BATEESATO MM e FLEBEL LTH
EEBIE),
- HERS. AR
- BAGH B OTER AL B
- P, BRI OB DA
 EOMBEF VAR T DD OBINKE %
d. A vy —rt— N OTHE (EN - 4,
AFIIBERHA L UTIMY L5 EXEERDNS EIR 2 BT DT, MM
Dz— ROWH., %7 OHHTHELEIORAEET 5o

() TRRSHBERAE-EE - (Za—IA FF30)

(D) 19884k 34FITh 0¥ £ BEICx LT LEMUHRMAERAE L. &%, 5
B HHERR. FE, WS, 7IRFy /RROS BV TAEREER 0
5 WA, JRLTEI. |

(2) $ir. FROBEHRERE LRI HETOEROT D OIER & 75 5 BN TEE M
FemA& (M/P) %198 84T, TLF v/ bt BUc g, MTRMICH 531
MR, THEEONME, ABLEREESORT. £ EEREE - 1 e
74 TORHE, BEET>TEN,

(D 0%, 458 (ABEBR - 77wy - B4 BB, TRRRERINL,
KLy TLEER) KOWTTERS FEOEMHE UTEREM LT XL U LAE T
b REORKEFEELEZLTE Y T OFMALT » LHBITHIRO R OO TH
W L b & L CEAERIC B O TR - S L 1o 72,

() P4 AR & LT ERRR U TE 7,

A G %A PR E . THOBEDBEWCOKN., SEDRETDLED FHFT T
DEMOERETFO. AHOMHOSHDOANITERTTT 5,



5. WHRE (48
(D SLTEAT BT B ARWEOHRY (LB WAS)
(2) HHBAHORITHER (FT 44 YT 1 %)
(3) EXREHOWEHOS 5 RUD N - DEEEOWR
(1) WEHLEDBACRROWE (FriolF -, THIRHEHE)
(5) B
(6) BALIHE - FOBtO IR

6. TEMHBEUX b
(1) 25 4 BAREN
Hp &0 HE
BIE AA —~HHEH
(2) BemiEs i
(DEPARTMENT OF TECHNICAL AND ECONOMIC COOPERATION)

o

M1 Sulin  SUSILA ~ CHIEF OF POLICY AND PLANNING
o SUB-DIVISION
Ms. Tipsuda NOPMONGCOL = CHIEF OF JAPAN SUB-DIVISION
Mr. Banchong® AMORNCHEWIN PROGRAM OFFICER JAPAN SUB-DIVISION
Mr. Tomikazu INAGAKI TECHNICAL COOPERATION COORDINATION
(e B JICA EXPERT
(3) BIFHRREY R ILF-BHREER
" (DEPARTMENT OF ENERGY DEVELOPMENT & PROMOTION, MINISTRY OF
SCIENCE; TECHNOLOGY & ENVIRONMENT)
Dr. Itthi BUAYENDRAYODHIN  DEPUTY DIRECTOR GENERAL

Mr. Pramote IAMSIRI DIRECTOR,ENERGY CONSERVATION
DIVISION
Mr. Pravit - TEETAKEAW CHIER,ENERGYCONSERVATIONDIVISION

Mrs. Amaraporn  KITTISOBHON - OFFICER,ENERGYCONSERVATIONDIVISION
L ¥ 4

{MINISTRY OF INDUSTRY)

Mr. Sivavoay CHANGKASIRI 'PERMANENT SECRETARY -

Mr. Songkram THAMAGASORN DIRECTOR, FOREIGN RELATION DIVISION,

OFFICE OF PERMANENT SECRETRY



(DEPARTMENT OF INDUSTRIAL PROMOTINN)

Mr. Mam LEAPAIRATE DEPUTY DIRECTOR GENERAL
- Mr. Padetpai MEEKUNJAM DIRECTOR, PLANNING DIVISION
Ms. Uraiwan CHANDRAYU CHIEF, FOREIGNRELATIONSSUB-DIVISION,

(5)

®

PLANNING DIVISION

‘Mr. Sowat SIWASARANOND CHIEF,DEVELOPMENTSTUDIESPLANNING
DIVISION
Dr. Damri SUKHOTANANG DIRECTO RMETALWORKING&MACHINERY

INDUSTRIEGSDEVELOPMENTINSTITUTE

T % B

(DEPARTMENT OF INDUSTRIAL WORKS)

Mr. Prapas THANAKUL DEPUTY DIRECTOR GENERAL

Mr. Boonyong LOHWONGWATANA DIRECTOR,OFFICE OFINDUSTRIAL
© SERVICES & WASTEMANAGEMENT

Dr.. Samarn TANGTONGTAWI CHIEF, SUBDIVISION OF INDUSTRIAL
HAZARDOUSWASTEMANAGEMENT,OFFICE
OF INDUSTRIAL SERVICES & WASTE
MANAGEMENT

Mr. Pssra SHOATDORAKARN CHIEF OF R&D SUB-DIVISION,
OFFICEQFINDUSTRIALSERVICES& WASTE
MANAGEMENT

Mr. Sakchai SURIYAIANTRATONG ENVIRONMENTALENGINEER,
OFFICEQFINDUSTRIALSERVICES & WASTE
MANAGEMENT

Mr. Jukkrit MAHUCHARIYAWONG OFFICIAL,OFFICEOFINDUSTRIALSERVICES

& WASTE MANAGEMENT
Mr, Paisal PHONGSAWAD INDUSTRIALENGINEER,FACTORYCONTROL
DIVISION
P.I. PRODUCT
Mr, T.PUTTIPONG it E

S$GS ENVIRONMENTAL SERVICE LIMITED (THAILAND)
Mr. Somchai PIYAVORASAKUL PLANT MANEGER,
IANDUSTRIAL WASTE TREATMENT CENTER

__9 —



(1) THE BANGCHAK PETROLEUM CQ,,LTD,
Mr. Wattana OQPANONAMATA . MANUFACTURING DEPARTMENT ASSISTANT
DIRECTOR
Dr. Anuson SEGNIMNUL PROJECT VICE MANAGER
(8) THAI TOSHIBA ELECTRIC INDUSTRIES CO.,LTD.
Mr. Takeshi NAGASAKA VICE PRESIDENT
Mr. Jessada KERATIMANOCH PRODUCTION MAMNAGER
Mr. Wanna DULAYASI'I‘IPORN PERSONNEL MANAGER

() JETRON Yy vy —

A W ERRETE
EH A DIRECTOR, ENBRGY & ENVIRONMENT
TECHNOLOGY

AW I 1 CAZ 1 HEH

FE £l &
REE B r R
A B M H



7. I - SR

(1) DTECEOW#H (LOA13aKRK221)
MEMBDTE CHF 74 /8- v IREERNE. HE BB Sutin 2E . A AR Tipsuda
HEHB LUD TE CRIRBS N T 2 RIBHPIR & OHRETT - o
CWEEL O ARIS A OHNABRET A& E b10.(D FLRANE—RED AfterCare
WA, (D) TREERPAI R TIHEKLEI D BRI 0T, & 4 Mg
EOWBEBU. WEOHMN. WH. FRBFSVTS A AIHNHEL. FREFIRL
hid, BAMELTIEL 99 SEFORNE UTHiM S IoaTd 2 53 Lz, X.(3)
199 2FERGELTERBES SN TV A LESSFRMEFTHE (ndustrial Sector
Development——1 S D) AX 20O TIHEBOMH 1 Rz HER T L MlIcB3 2740
—RINE BRI 5 LI, ERIN TN EE 2 RABTOHRELI>OTI A HOE L%
BIR L. ZORBEFBRD, HARNOMNRD RT3 TFETH D GRW L 1.

DTECH1 99 3FERHIIOVTCOEHETNOORHETH 2 0 nTHDHYY . B
i BAREREARUE TS D O L. RAEH LY Package Request A7 &R L THER
B&WH. Fovcy bhARMEN. HRATOREE—F U TRAT T EHE 4
DAY T OBPFITERRG R AR DAL X I Guideline A3 L TH 5 5HAH
Hotiy '

Bz, ALx A -ROORMETCH AR FEMNERAA O 3 #4, THESEY. T
BEOKM RO L EEOR D 3 ETH D FEHWHRES S 513(1) A Pirot Plant for the
Production of Lignite -Briquttes ( %% ¥ ¥ 4 ) . (2) Upgrading Chemical Industry
Research 'Equipment of TISTR ( it ## B & ) . (3) Strengthening the Testing and
Metrological Capabirity in the Industrial Metrological and Testing Center ( 7' 1
H) ELT3HOEFNIINT A I & X LHEH & DT Esiablishment of National
‘Cane and Sugar Research and bcvelobmcni Center (EEE®) 19 93 EREHLL
TERBEZIN TS &4, WAER L O OMERE L LT Stengthening of the
Textile Scctors ( 7 O¥) BRUMI#EFAEREN L L T Coal Bxploration and Assesment

Projeet & The Study on Industrial Sector Development-—Exiension of the Ongoing

ISD Project ¥ EHTHEON LHEBARFEIREL TS I EHFHHLE, .

DT E C &S S ons e LBl & UT, 350 CRAGFICE L
TREB OB D ABDNTATE L. SHOBEFNBHIN TSN, HAMTEREIND
BAREDVD IS D, FEFTICBT 27744 15 A -0 2010t B4

..._11 —_—



8D ABITRED ) 1B 720 & DU T 5 &S > T

CAER XD REFICBOTTIAA DA R o L, BREAER ALY 1
RIDBRAIEE &4 B, Package Request HRIKDWT, HAEEHOOD A FEI IR RS
W 7ol FSMBLIL OFHL YA > TS D L TRID b Package Request
FRTHH BOORE S FHEITH LTI ERET 2 ORIRHTROERUT S &
g, DS LTS A MBI 3D TE C E4EFOMBEERH » T ForlF -
£k THEEEM RO U BUK MG R D L TIIEREERS S S T A 2 IORT T L B
MBI LT

5. DTECid Green Aid Plan 20T, THEHFLY bb{@iﬁﬁﬁﬁ‘*fﬁﬂb"(' <
5&@%ﬁomrméS@%%%OUTYEKH$?%%éhﬁGmmmM%n&%ﬂ
OB, 50K IR A TR B B S E » TRTUO B ERITH
OBMEZIF TS~ DTE COBMUICHMBMRALITHRSNS &
RAROSEEP LN, BERL D pHAETRREBDERERR LTS T L Green Ald
Plan OBEAHMT 5 EH T I CAOHRARO RS~ L THIOWRERE Fu Y x s
DT EPHA A LT 5 KHBER-EA 0 b - THE - BRRRET) & &
HTH . o LHBRRRAEH S T 51K D EABRBHCNT BIRRE S 553
BB TE B R LT

HEMOFZH L. DTECRELINF-RERT Green Aid BEEHIOLT,
1990 34FREOESHDHYORETLTEI L&, X FEFOROIELH BN
HEAEAETORREEOWELRETATHIE LA EDORENE oo -

10H2 28, HEFIDTE CEMIIL. MFREM S OREERERET H LR,
Package Request AR UEEFOPMIDWTEREIIIET 52 - &2 HL L0ttt U
BEBIFTTIAX Y FA —5HED L, FAREHNSMEFRISHET 5MENH 5 F
BB D - T, '

() FPFHABEE L L F-RRRERcoRm (10511408, 158)

THVFE - FSAEER (DEDP) RE Dr.luhi ROEIFRVF - Pramote B
~AQEWBUHEATHOBEERVOEELRNF— « /5 ~D Chief. Mr.Pravit
ROF Ms. Amaraporn & OTHEERTT - 72,

—2-



WAL D ol & UTER ST AR UG 3 LR - Edi~ofid
TuEHMOTE - BPIFOHRGORMCHIE I T EHOR HrahF -2l
WOBERUPLHO LRILF - IIMET 57— 5 X~ ADOHH LD 7 1 WOEL 2R
fog et RNEDORF - ATHRRAEDT 75 4 7R E LTHELRIET 5 M
Mb B E. BB UL Discussion Paper 20T, ABOAN., B, Hik, HHESER
L7

FAED 198 24Eh S EBINOIEL Y OFLANF -REORRO—DEL
T19 9 24F 4 AIATINE ~ERBENKI Uy £ OH ARG TR
action plan 2FET 208 HH Y, DEDPOERAIIM (R} 22 V¥ -2
+ERET 5 RHOREOIELEL) 4FH T SHAOHERE R REB L E A,
RO DIFOREFETHIETEEHE A W07, HitHRBHEOEHE(T/R)
AERS T B B R BRI IR T R (B L,

DEDPELOHHESOT HAEBILT 99 3EERAEL LT Suegthening of Manpower
Capability in Energy Audit & #5395 Project Title THE /oK@ HOEFEDTE
'Cmﬁmbfw%:&ﬁ%%btoﬁ\%E@ﬁﬁ?fuﬁﬁﬂ&bf@%ﬁ@ﬂﬁﬁm
CNENERBLAED A, FANREICRARREE LD REShATL SO 3R E
. BROT 34 AYFA4—-52REDLE, DTECEERELIL L EB~I, BB, DT
E CAMH LA, BTRBINTHAT/RERD T, HickRflEoT RER
m#&:&w%%bbt@%%%ﬁtmf%mﬁDEDPKEKTEbko

DED PRKE Dr. lithi ~ORKOBE BRKEFEOE T3 0F — et 8 A
ORIEEBHICLELLOTHY . HLINF-RONE b BAROERIIITH S EBOREH
ExD%ﬁéh%&@%%ﬁ%mﬁ@&Lfﬁﬁ&—1®ﬁ1$w¥—mﬁﬁ%&;0\
A% A 2 OE TR NE - ORI EHET DHENRS D . £ O DI AR
®~%&&{Mﬁﬂ(@%mmm)K$D¥<®54A%H$Tﬂﬁbfﬁbh&®%
gt anis, '

WA T I CAOBIRER-AOWAEELHNELTED., SHOYHERERY
 ANGOREETHS by REX—Z20BHOOTEHART OB L 088 (7
CAEAOTS) OFEbHVBLEHRVLL. k. AETRSY A TEERO T IR
POHIHNF— &l 57HE CCT (Eneigy Conservation Cenire of Thailand )
M, DEDP Ll & EFBHET > T 5. X Ay —ICdbAFEOTET

.._13 .



ROZBL. RIEA—2OHN LT o

(3) TRREERF (DIP) Lo (L0HL6H)
T % KEH (Deputy Permanent Secretary ) Mr. Pisal % F 8 L \Green Aid Plan 12
1% 5 TS FEEEM AL B O TR BRI 1T 3 3 B4, ECAT 1 S DINEICR L. SRS
2 OWHE - BRAROLOHY A LSRN Lot Uy RIEHE 085 LK S D
b SR TS T 2,y — (M1 D 1), THENMERREY s~ (TS DR -
CHALTRERY ¥ ¥ — O 2 5 3 v 7 RATORASO LRI 5 DI EOH
iy M R FEenE L R AR

WA T RIS Mano K EA &, FBFER Padetpai BE. | SDHYO
. Suwat (EF. F/MBIMGIRYSD Ursiwen HEZHPOGELESAUF —LLOHMT. F1K
TR BT A5 A TR Ul HiE & BRI H T3 BIEAT 5 & IS8 2 I
TS A MOEL AT Lie

%1 RAFORSITHT S 5/ WOFRRIEFICE . RBRELBESE L LT
LT B EDERS -1z, HEHESRORTICHLT, 7AW TEE ORBSH LT
. BEROTEEIE TR & LT X BE (control policy) & D EEFBURBH DL
(policy formation ) W F B WH Iz ¥ << 1 9 9 L F T Office of Tndustrial
Economics & 103 L AUVORMA R Lz R EEAO D BRSO G ABBOR &
TH (40%—5%), T E2—7—5%k5, HEBASOMBEIETY (20%.40
% —5 %) HhEEhicGRWAS -7,

. ARFERTEROMIZBO T, NESDB. Mg, 71 TEAHEDRMDE
& Steering Committce 1IZBH « HAEET > THE3DT. BOBBICOAHATSH Y, T
SR D 123 O FERARIC b ERAYH5OI bRIT>TH 5, £OHE LT Machinery
Center, Northeastern Technology Center DR &4 [ SDHEOKRIZAI LI AHK
THH EOBMMS -7,

FEMHOHEEIC DT, BEL L > TFERCABRORBEFOMME S b FRIN
RELUTRIFT 5 THRSVOMBHIUETHEH. £MEE, ARZEEETHER
Fifk (Association) WML N EROEHASHES & AN SHABRRZTOEHDLYD
BRI L TS GRANS -, | | -



I A WHEGE LT B8 2 RFAD AR « 72 29 ) B, BE - BRI
. TAEENRERE, TARREREZOVTYAUOBAEE Ll S, REHOBH
2EMOBOTHY ., FHSLEMLTOEOT, RN THEHNO b, B EEA H
LB DREND - T EHAREINL G, T 1 CABBIEAL Tl 2 &

C ST A LT, BARUOMEE LT, BRI A hhonE R oL #
ADPVRETHNE T R T - AETRB L. B DOTH A M EBHT LFECE LD
LU, FAUSTH UL,

) THB (DIW) Lol (104198, 2208)
T4 R Prapas K & & M B © % | Office of Industrial Scrvice and Waste
Management (O I SWN) Boonyong ##&+ Hazardous Waste Disposal Sub-Division O
Mr. Jukkrit (PEFEPEREMALBD . Mr. Kosol (TLHEEK) & DI THEER .

ALY GreenAidPlan & ] | CAOBRAEORNFLHNOE. HBLL .
" Discussion Paper &M T, DA IEHTRES W S sHA0 BIY. S@W.AEFIE
EHEW LI, | |

TRFESEHNIIT OV T, AEOHA & U ChPEONTBRE LOBMIC & Y T
NI BT AN ORNEREI LD E LD U, 7 A M3 TSN OAIE
DN TORELBEHTH LA, HEECOOTRIAWTHPRL T 2OT, EHEEE
EHEC Y B R, B, MEERRCERASHORR - HE - FHETHRY
tﬁﬁﬁﬁw%(m@@ﬂG:cmfwﬁﬁ-%?%E%Lth&@%%#&ot@T\
2 A WMOESIRRHEROBRHT 20T, EREFLOT /RAEERT SEMMICERE
I HE LI

TABPEK AR DTy AR QPRI IT DU CRERDE OO BB ot
T%C&&deh%@T\JICA@%E%@H%%%W\%%%%@ﬁ%ﬁm%ﬁ%
A e L BB Uk & 2 A 2 4 M S T8 5 MR E UK Industrial
complex X% Industrial Pack (% 4 THIEEMA (1 EATIAEET 5 LM,
DB%E Industrial Bstate & T FIELPIC 554 5 FEBEMEE BRI DO TR T B
A THTNTOREEHERAT LT AM) OTSL D OEkE AT 5 Rig Ok
Gy BRI OWTONE - RELDELTIEORENH - 0T, T/ ROMEHED
BAECH T < R Lo



5o OEEBEMER LIRS 32 K0T 0 Kn RO Bangktion HURKIIERY
U 2080 RIS B U, B0, Reinds. A v $HELD OBEROME, kil
EEAREERENONIRURS v YOREFET > ToBo Ry 4 4 BHTRHILITH
DA ¢ L BT LA A% LB TR T hifvk
D TH Y. FABRISHENT b TEEFE LT T AR5 BB AR
B BEIBREDT YA Y 2 AT < BANTHEOMRITZ U { | ATLE
S S IO IEET 5 2 BAE ORI b &5 RANHHEOLHOTE - RELELL
TB T EAHIA LI, AL, EEOMA, HHE. BHETHEIONT, &AWL 5F
HickEOI YL v OO EBRTRESER L. COMEEVFAT 2. FHE
DB, ZOF 4% gpdate TEHHRENDHL Do

S TR A B EOBINCH T B EREHE CI R TEEWRUD TE C L 0N
AR U SRS, TSR & U T A OB Hh O E & T & 1S3 L
BFETERMY LD EQEYD B >0 B DTE CAOREDK. RERINEH
THATEED LOERBEWERNONECHEORRRAEDLDOT /RITE LY
A BBEHS S EDEHNS - O TEOETHRIUBLTENI,

_‘16__



EE N RS






(A) EBTRLF-BIREE 7 2 — X 1)
1. 12U BIC _
4 AOREHRA I NE ~BUHEHOBERFTHO LI~ l 37— 4
R AL NS & 4 MOBRARR T, PRHEO X+ — ATHEBEOT 7 4
— 5 P E L CHAL I A MEAB AT EEDED PIT Discussion Paper % JB1>
TERP LTz
DEDPRE,ORALEEL, ToV s ML TG (HRRAERS (774
—57) ELTHBRNT 5 ERAELL,
BRI HiaE, 54 ME Ch E S,

2. FAEELANEBIREE T = X1 (BTRNF—~TaY 22 bR
& #

& 4 MR A M O G & 2 DRENER~ DT RIBNTH S - & L HBR
Ly T3 —OBTIER O OYMFIRBZBMS 54 1 0 . HABUFICEH
L,

AT S 6483 B, BABUTIHE L IRA T3 F—BEME S 1 TRICHK
BL, rirAF—icild S BEET - .

W b ETSOTEIERIS 743 A, REBIEEREENEANE 2 4 ER IR
Bl &4 EEEZ T XLE—FF EMEEOBILAIOTHE L Scope of Work
FL4 L. AFETEESHEET S LT K
STy WIS TAE8 FUnG 4 RITh T b IBRMATRE Ly AT - 20

(2) W|EHM
54 EEOEBNETEI B 5 TR UF - O R L T3 — O A
& L. SWHHORFENIC TS BET LR FE - O OATMLA M B K D OHD
HAERA BT LIENL . DO TALRNF —ORDOBRORTLTI LK
D\ BT OE IR ¥ —HEOEBER LRI L. 2 AEFOBEICRT 3
T EABWET D, T, IMOREABTIEL. NEA (S . HDEDP) o3t
TR B B ERAT ) o

(3) HEWE
198 24MS 19844 CHRERMHEMOMBEHEL LTEXKEE 5 L
OF LW BE BRI LOTINF - ERABADRDOSTA FF L . Bk
NF—HEOI D OEEORIHET » 720

Alg.__



O BELBBIERL AT 10T o 908, e O T &IF
QI fBE S TERF T 9 TH, AR QLB 35 5 THTH - e,

@ PERFILTBHLL2RTH72. ' '

- BNTHEATIIHESNEC L O (B3 00 A OHRR D O TRES f;t%s:*n'ccxm

®

L | |
0 MR OB T L IR AT WIS 3 b0 bEENTOI,
WAATEREL. MEIRRTL, BT X5~ BRI By v MREESHER A
Bor o MBEESE. B8y P PHE T—F—2RF x v it RUERR 2 YU
S URIT BA - SR By b IV a— s~ TV vy IR
BHEN, TAF—

@ ArANF BTN T L 5. 8%, BAT2. 5%THolk.

(4) LRLF-FENEGELH A FI4 v E8EEFTHIB 28 L bF ~ RO

WTORE _

® %ﬁ@ﬁ%&bﬁS%ﬁhsmfﬁﬁf%ﬁ%ﬁ%&Lf,£4svgﬁﬁ@mm\
W, Tt RS20 THA B34 w oMK, EHHT3OLF ~EROMSR.
TRV EEOEDF . LR FE—ENOATLI OO TRE Ui,

@ TANFEHROEDHEOVTHERE, RHR v 7. ARU—F—OF T
BERE b > TGS ENEF L1 B,

SE AL OUIREAL. HEO 7D ORURIER. B0 - MERIISE. K. WRRe
B HNTEREF LD,

@ HLANF—~HEHRE, RAEORHLEETILT S bOTELINF ORI
SETHBHETORRIIAEEHRST, KB, WKT 5 ETHO ., B E A%
& DRBHBERE. WHIRURTS %o

® LEOHHELTHHEHIHT BHTINF—~ OB, SROELINF--
HAKREDORN by BT~ RER O pORERE, FLINF— Ly —8
STH B

® BIEEFINTIELINF OB SRR TS 50 TRLF —FEME,
BETBORBHE., 4T3 BERRESIIOOTORE L - .

©® HLANKE—EOHE. wRY T 5 AERERE L,

3. 7xa—X1OREIH &3 7 A BUOE L2 IRKMIREL
(1) HrazrF—rr¥Z— (NEA ECC) oI

19 8 14NE A® Eneigy Economic Division INEH LRV F—~ &5 —EX



oo THRM. tHIRIEEL FevAbb—Y 3 Vis FortE Ak Ui,

() FAHFLENF -y — (ECCT) OFL
CHATHHEBOTIZL 9 8 54EICECCTHARY Y. NEA, ECCLOMADH
CDE D IRTEERTHOAR R —R  #EET, BER Vo x N F -2
Wi - AT LIS UL, L. ECCTERNEAOEBTIZH S,

(3 199244 AT R NF—~(BESAAE SN 57T REFEHLAMIHMO RS
BETHHEL RN F— AR B,
ETAOVE-(ElE
BB S EIR P IR LT THHAEOFLRF — IS T 2 248
~, B TR - ORI S EN  FIRABROBAE LTATT 5, $5ETH
R VE RIS L B ORISR » TRV & AT .
T3V - ORERIBREOREE S ) SOTEEWIT OV T b AR RAIRS 5,
Fio. BWEBBOBTINF — & LIAEDEO LOHH OB DR,
FNE RO DO S, (T EEWHE, SNORELEAETERTN S,

4) FxxAF—iSE
NE A}, DEDPREHRED »PErxLE¥-HEEOPLTHY ., THETKR
RO LI HEEEAT - 720 '
@ THENF--EH
HERAHTA2WF A1 98 LAENKTEB 00, EA3000BEET-
72o
@ FrapobF—itBT s MIF ST Ly bORRS — [MIROT O R
OWHELT > T '
FHIANE~ETLEFA, TVARy b - 2o —ARREHAIN DS LI
AEEN a8 '
@ BIFNF-PHETDZSAILE, 000 AL LOMFKENNISOPHESEI RN
2o | -
@ BABTRNF-HHOMBRIIETH L3 8B (11514
WAISHEL, 800/ N—YHRIJENhi,
® HILRFEVAMv—U g rBTINER T8 DB UIRERE LA
KRS T 0 AU BTTbIV.

—21-



4.

& A EEBLFNF—FHET =~ X1 . .
7OV 27 MERBIOREE LT Y A BEAEHE L QO3 - B 0%
i, UBOITFLE ~FRIZHT 2 F - 2R - A0HE LR 7 A HOBEZITH L, Fo
Ve y MERBAE UTTESARKHEL LTHEOMRAEDT 78~ THAE LT
WEAT L FENH 5 & Discussion Paper £HOTHEKAFEL I F1L4H 1658 (F
W)DEDPK%PT(M&MAHMH\é:M&Mmmmml&ﬁ%bta

(1) F1A2hy g RS —l L BHW
O HEOHB _
&4&@LEHT1982¢#b3&ﬂEbtb]ltA@ﬁ@%ﬂ$¥&bT%
iAo, BEMPICET S [BixF—-7 oYy FAFITTREAE] (BT WA
ﬁ&mﬁ)@779*&7%&&b1$%§%&%33\94£@ﬂ¥&%ﬁﬁ%'
TANHE PSR (BUF. DEDP&VI) #7119 9 24 Hiiafishicd
JAE—ERN, B TREFSHESHEIIE TR T 5 SR EE. BlMicx
BEBTLEANET B, |
@ HEOHRN -
WERAALERO Y ABRTOELR F— ﬁ@ﬂﬁ
-ﬁ%ﬁf@%mbt%1$w# —EROEE
-DDDP@él$W#”yH%ﬁﬁﬁ@ﬁﬁ
BFNVLBIET S RF-HERRONRE
- TIBORE
s TRIVE SR ORE
cLFNMF-Ta—
- ERLRIF - HERBOKE
e Y @mﬁmﬁﬁﬁaﬁﬁﬂﬁfntx%%ﬂbmwﬁﬂv®&%ﬁ%
SR TR _
- PAEBICBY AR ANLF - HEDICHDRE
- DEDPizkBE T IF—2Z Wik
- B LRNF R EOTDOT — 5 R— AOHEE
@ REOFIMH _
W@ﬁﬁﬂ%@?%&ﬁ@él$W% TEEERE
ﬁﬁ%ﬁromruDEDP%Ebbﬁ%mbﬁﬁ%ﬁﬁo
- DEDPHFEHESENNNTAR85 L. BLOBMIPIIONTTr ~Z X
FTF 4=, [BEAOHHLET I,



EFIVTHILE Y 5 L3V F—-HEkiROHE
BRIV RO R R
FORBRULTFAMILO . AR S ER ERORHHO RS %
fide

o BRIV — WA O {1 5 e Rl

45 503 U - B HR IRRAS OBSAEA B8 Uy SIS R A T L TR 5 B Il
1794 .

SRV ARCING Sy Y- SIVE S 1 5 2r o 1 1

LR - RIER GEGEMIS. RBNHRLIE. BhERIEEE) ORES
CBFNLARE S THRATRYERME L. £ORRTRNRNOBEEITI. I8
A PRHEA, R - WERRRAE - W, BRAE. BEOFBRRIISRL TR
L. ZOPEHC2 SRR oRE, MR/, WEHFEERD Fhobil
BEAT Y.

945@K$H%%&%»#—%£@tm®%§

HARERIESE, SHODEDPOBHIHT SIREET I _

- ChETODEDPOF L VF-BMERGE L4 HOE T IV ITRRHEOR
Hxb &, DEDPRIBAOBYHNR LEGDBWIRLEERET 5,

» T HEY 2 LR LE - HERAEOSHIME. R NF -RIFOHNEE, B3
FREOREIN LT -y R—AFBET 5700, AELOH B LTNEERO
Yoyl LB - REFOHFBHEET I

(2) pi LA L OER
O #® #
CFBEHREEO & D KBRS HETRA oW S RENH 5,
CF 4TI NEEEOF - 73 RRETEIRGHNH Y . ERHOEERESNET

=X P
caAVEa—yEVT DB, BROT -5 DRENTE S,
@ ZHEE

CHED 1 TBH0 2 HIEHL. STHEE~8~1 0 BEMT 5,
L BWLETRA RN L. ZODBIA Y vy — 8 D EORE. BE RS
BRI U CROBRICHE D,

s (T8 TEMEME., RETRIE, BURHE. Rkl 2H
TIHMWORLE T LB
HEHH GF74 R) 3 1H



RSEEEE (T8 RERE. WEARG. BERE. FH> > - o 10
MR (T4 M. AURRBURR. RS, BUERRTENM - 4H
MHREER (57 4 R) WMEF—5 3w Ea—F R, -
' FEEMF WO B L
FRAT o AR S - ' 50
_ 1 TigdHc HBMMAES 131
fA e OF 7 4 R) WHEITEA TET I
Heat Balance fEDN. BEFHINE. YWEDERN : 4 4
kel - ' 6 5
1 MOBBHALET 2 THI>EMT 5. ' '
BLE Discussion Paper [T HAMODHEZ THHBEITLTH O, £, I
IEMLTH X EER 2,

(3) BAMOBWIZH L. &I ANRO L HITERE BT,

54 THELANE ORI B THIIHZ, 00055, HLRNE—ENR

5 &, LRINF-EHEET BELFVF-FEEMEL. 3FEHT1 0%0H
FOVF—REEBE U AIEE S0 THESEIHNRTOES. 28RN
HEALEET BV OoND..

:@%L$w¥wﬁ%%ﬁ55$mu¢5cm\:yﬁwyybﬁﬁ%ﬁéAHﬁ$

RLTWS, DEDP T, ZOMEL LTROIEEFEITH S,
- EBOERRE
AL P 47); o

/T — A K- R AT LD

AR TF 4T
IR -EBREORE

>

— S OFLhHH

s TR F B R

HFThsb,

Y A@IEDEDP. ECCTOHTIINF—BHREN A THHEASIF 2T E5H

Bt Tl BMARRLIZILL LN, BEROZRIVF - EH-HEERABROEE
AR I NI O TREEE - 2o . SRR
(1) QUESTIONAIR DA TRIEABIZ DN TIT» 20

@
@

1 B PR AR FE O TR IRENT 2T
AR EoE



&

BIED S A LEO T3 F~RVIT-HNT
GNPLAD

& TRV HE A

IRNF—BHF — LI D0T

NG T e TN o ¥ S I S T A

& 8 ©

(5) DEDPH Dr.itthi KEX 10815 BRERLALES RELDROFKFLD -
o

© DEDPOAZpNF-HREOHE T DETHTO. REEMWODED P, €O
OEBEEENHAD LI T LI, _

@ IHOIFLF-FHENTHOBW S S E TR L ITHSFHE L.

® HIFNF—OF—FIWEFHL L Ty INBELONE ) DU 5 0N
L Bo Ty T3 AFEEERTOETL SRS RBIFORL L LI
(E&iE IR

@ BRESIDP->THEIODS, 8~ B ARTHIRANF - BHBHEZT SR
b

® FAOBELHAF~HEERPETHES 0 0 QUMY THRIAEFRTLE
FRE LTI S0, ChREMTS D, AT dIc bRENEN
BHETHD.

® 7 1 _

WHIIDEDPIog LT, SMOERET oY« 7 Midi AT, mMEdd (7
- 74— 7) EUTERINT S &I Discussion Paper £E8FLLTHEL. T/RD
HEOERIC O TOEREEA . TIREHHENENOIEME LiIF 5 J EHEET
HDHEHALI

Dr. Itthi RELERWEE (77547 7) ELTHDEFSIEIZHRL. HET
DOEIFE—-BHHEOLEES#EHA L. DEDPRRARBAAI SO THENOR
HAEFSER LI EELD, 2Ty 199 3EEREL 99 4FOMRBEAR (775
) B LTHRIENS T AT E 5,



(BY HU—wxA{FrFsuw

ANERIETTEY
1. fTEBRRg
(1) %4 EOABIILATK

1975 HITMES N EEBBEH LM% (mprovement and Conseruation of
National Environmental Quality Act) KEJ&, HFREFASK (NEB ! National
Environmental Boad) #HBHFOFICHE L. £OBPHE LTDON L B(Office of
National Environment Boad : TR¥EFF )13 B3 89 = % )V % — 4 (Ministry of Science,
Technology Tergy) DIMFEMIE » T b, MABROCENE, FHEEEORE.
B REOB RN SEEICHT AEEMOBAINER. EIFIELTLESE, W
BA., EHBEY. FAESSHOMEATRBNTHESh. ThfhoERe g
?5ﬁﬁﬁﬁaféto '

19924685 LOERENHETIN., MBORRBEEASIIREERMEENI S
B, ZEAMBEFOARIEETS & L L0, BEEH TR AUF—HRddr L.
MROONE Bt 3 Bk s . BSEHHENE (MSTE) olREi-7,

MSTE(mmwﬁ&mmJRWMMJM&mmmm)Tﬁﬂ?&%&l
FAF-ERET DL LS. BEIC OV, EERENPHK. HEREY OIS
ERSA D B OEARRNBTSH Y, BESHIE (T2 ~73 ) Xt HBES
0¥ .7 MIBT AHBRAMIIE 4. BEERR IRERRRARBIHY LTI 5,

(D TEETLB |
I%%ﬁﬁﬁmi%&(ﬂwmmwAwIiI%@%i&ﬁ%K%T%%T%@%
WLy TR0 T AL, BRI, k. SRR EOEYS B
BEOHFRSE LTINS,
TUR T TANCA B, TR LTH 0. THRCHT 5 B
W P ORI R OB AT B & & b LB R OB O BHRERUVA
REBEIEL TS,

(3) OO B

® 74 TEMAHMAE (IEAT)
TREMOERR U LERBOABEET > T 5 TREHEDHERLTH 5,
TEDM (Industrial Estate &VEFR) O BEREBEIWMNIE, PRKARIZ DOV THE L
FiRE b > Tl D BUGESED S A, T« A EAT > Th Do



@ YAy~ (ERTC)
EBICBIT BT WHEE AN LAt S — 0B Ty & A OVHEE - R B
BT L SIREITCH D . HAORRERWIIC L DBRL. 199 141 1Al
Bl AN, BIPILI. ) 1 CADSHERN AEWESOEMEAE SR T B,

2. 17 B &
(1) B & BT O AR LI IO b 51T H%

194 1AEEDRNRMER (Public Health Act ). 1 96 14HIN 0 L%
(Factories Act)~ 1 9 75 ﬁﬁﬂfb’@@%fﬁﬁﬁéﬁé (Improvement and Conservation
of National Environmienial Quality Act). 1 9 6 THEHRFOH EHH 2 (Poisonous
Substance Act )~ 1 9 9 2 4 H) € @ W 5 2 (The National Envirenment Quality

Conservation and Promotion Act) 2$H 3,

(2) AR D BEE G
EEEBOREIR. MSTE (HFEXHENEE) OFRETHY, HLBOREEHI S
DHMBROREIL. MO [ (THE) OFEELE T 5,
THETHHT S & LTH. BEHFELEBIEODOTHELTHEMS T E ROk
oMb b, FFHEROBENTE, AEBERITH UTHIIARENTE 5,
TR AEERMIC LTI, FNThOEELRET 5ETFPERIRO &
ELTEBLTED, TRERUZOEETH S LOBELRL TIN5,

3 & #®

@ B (The National Environmental Quality Conscrvation and. Promation Act )
HUVIREET 1 9 9 24 4 Hizafmah., 6 HICHTahi, AFBCELT
1. AEPIEELAERE L. BEEERCHNEEIODLTHEHT LI L EBIZ,
EEMSOH RERIT OO THENTE, i, MATBRTF ORI g, A%
BHE IS AR D D L &N » e T 0I0 EIRE DO TR ENREAT
BRI UL AR AR S . ARFAIIC U CHRER SR C &
B3 kSt b, RENVF4E, —EEPITELTFHLIR108—Y, THH

CHEELLLIRS 0OAN-YTHS,

(8%)

HEREES% (19 7 54D
BREEAEES. BT (ONEB) ORI, BEEROREDVEET A A
v NHIE A B & E b, BEEHBEMRIRO f b O YL # e IR A R

27



PR OBITH 0. BAED & D TARIEERERTAST 5 TABYEERE) T

A RHFOMRAT RO HIIBB R ATIT B B ITRAO—BEORR L O

5 RESHTH D, BEREOWEIAET & OREITYETS S o

@ T3k (The Factory Act) '

THMRARAET 5 2 L& B &E LTRSS WABied b LHORYERER
BE 5 T HIOLTHRE LTS,

T S OAEE L (BIK « BERMASL) . THRICESEERSICL I
% (MO 1) AHEMBIERIEL TS, -

T T. TAMLOTHES 2 BAM FEARSEZRA LTrA2T80RE. TESA
DREFFFHETH D, LB, SEMCEHTEIERLSTOS,

&7z, TIHAMRERIBEERIZTHEO~HREE L. RULESREHHE
IS UL ARE AT AS & o Tiobo 109 2 EOTHEORE LT
52k b E S, PIAE, ABORE LRI OO, THEREET 55 E
DWEIFTENI LS TH B, |

@ Ak (Public Health Act)- _

ABEGHARBESRIC DWTEDLERTH Y, WITOEETE S HHALE
HRORIERUERE D TS, S |

ZOERTED TS [AE] 1KoV TREFLEKIE X ATl Ao, R
BIC LTERICMLENEOER - TinE, '

(£%) |

ARAAEES 1 9% (ABOHR)

WA, ARORE, 54, X, BRERTEEIOH 5 AEERE

Le 81U, ZOREART ZRBEET 50 B -

SITESTE. RS TOARELIRO EEDSHT U SHR TRV, TE

BTHSURER L, LESVERETETFERL TS,

a. Tk IH. LEEDSBRARTEHO
b. BENEL L THNTRET ST A, MIOREB LTS 50

c. BEDIDHBHEIFELLOSTELNDLSH0

@ £ -L.”—,‘Z’f@ " #: (Poisonous Substance’ Act)

A B NS~ DT EWIE I & 5 HEMILE O E UCHES Wikl Td 5,
HEWH L LCHSEHFOME AR LTO 50, BEELOBAD SHE SN
bORI L, OHEREOMMA, R, HlPAB. SHF%R LT oM
A BE LTS,



3. LEHATHROBW HWhHmE)
(D) LIBRORERN

THE (MO 1) LB (Depertment of Idusirial Works) D, DMR, D 1
P, TISI. PATEORSETHEIN TS,

LR (DI W) 2B 0TS E L Cid. Industrial Bavironmentat Division %
ML, T BEAK . BEREDIZB L Tid. Office of Industrial Services and Wastes
Management 7825 LT 5,

THRBE. TREEGFERGSOHMIC DO TRERT AR S /2. T8k (The
Factory Act) B W TERFILOBHT 5 & & S IEENSONIFFOIEE LR
T >Thd, . : _ |

AL PMERE TR & LA ROBERMILIGE R 23METH O . EEEEEDL
U TRAMSERABELLOERNTH S,

D, FEEREEMITRHARRWIIRARR. Bk, ARG, REASHORRE
TOEHFNIOIBEOERE - REERKD TS,

BT WAEE UTRITHRMEORHEN O THAOHEK S BEEED ORNEIZ ¢
HEMREESUBREARIIOL A BANEEECET A I DT HEIITL W
NBBETH B

(2) iBROFFITHT 50

O HREFHRGHCONT
TipEset) (FERPEEY. POkOMBE2EL) K203, IBBORE THILE

O ERAE S TBY. ShOEEDEUET S ERE P/ EH R E U Industrial
Complex, Industrial Park ([ E A TEi%E @ Indastria Lstate A )oTghs
DEERGOREDE LR TRBTEHRTS 5, '

2 A TIRPERMEEY O S b TIRPEEHIC DO CR TR TR, IR QXTI HH
LonTins OB T 3HFROBRZNELONRILZEFINTHLHD
T RS OEIE L KEEFOREITHE-T BENIE U L TH 2008
THbe _

_'C@tb\l%ﬁu\*m&%&%%&ﬁéﬂﬁmﬂ%%ﬁﬁbx%ﬂﬁﬁﬁ&ﬁ
ERE LT T ORIk, BN RS, M T AHETH LA LIERMERIC ST
DRI R A S LR SONE, RA OBANLIEOME. RUZ0OH
HOFRFRHIC O TRAEONE, REVLELLTWEEIATH S,

@ Bangkhuntion BEHEFEFEYMEEHIDNT

N DB B ONBA LR TIT 5 1 OMEHRZE /3 2 2 7 BV 6 OKn

—29—



DRF TR L B « S R IR IE LT - %
o T RERAM 4 5 FRIEDTH 5o B 1 » BHERERTH Y, — 1548
WP ORTEMORIIS B E 1B, | _
® THROWHITBHIEE DT
TR AR R & LS R B, LA HERE TN D L TR
B A RE S RS OB AT, £ ORMITOLT HIELTE Y., -
IAIBOFEILR F — F LTOBHS, SHEICE SO C TR S LTRSS % 5
FBICH D, BEYSOMBE. WA, DS, ORI, RSN REIIT
BT B GBI D TR AR A SR IICE, WET 3L & bIT. THRERY
S DM AR ONTHIET ) T EBEE L,

TRBEK AR

L. AREERGLE .
(1) 7 BOKEBRGILOBEESERLTH2EER
4 5% fg & Bk (Public Health Act )
T % & (Pactorics Act )
HEFEBER S (Enhancement and Conservation of National Environment
Quality Act, )
ThHh,

TTABHEKIT DO TR I 3D & T 40 B HK IR (Bffluent Standards )
Eiitsh. EOEMIZIED I W (Department of Industrial Works) #3524 QRS S647
MHOKBE=S 0 T LT - Tib, COEEFKEEOTEL S HADHREH
EHBLTREICHIT 5,

(@ KEGBEHILT SR E LT, TRHERIL > TRET ¥ 24V F OMENS
b, KERTBICH TR, AXHETEELEOREIRDSNTEY, T2 T4
HKOKE & JAMBBRBOBIEEF 2 » 74 BI2b, D 1 WRUEERNFHIN OB
BF — AOSERIIC, Eo. IS ARERORBHERETT 5 £24 ) V75T bh
Thvsh. ' ' :

__30 j—



BE Kk Pk o 2% A

o &

¥ 4 W
(1 pH 5.0~9. 0 5. 8~8. 6
(2) cop 60 mg.~ 1 160 ng, i
(3) Dissolved  Solid 2, 000 mg,” 1 -
(4) B as LS 1.0 ng, 1 - .
(5) ¥T7ALAM  as HON 0.2 g/l 1 ng./1
(6) TR
i 50 ng.” 1 5 mg, 1
yuh 0.5 mg.~ 1 2 mg,” 1
i 0.25 g/l 0.5 ng 1
£ 1.0 ng/ 1 3 mg, 1
b 0.005 et 0.005 mg 1
A FITA 0.08 mg” 0.1 mg.~ 1
2Y o A 1.0 mg 1 -
S cl 0.02 mg. 1 -
e 0.2 ng, 1 | ag, 1
=i 0.2 mg, 1 -
T HY 5.9 ng. 1 10 ng 1
(D - Mg N-hexane 4
8) AANRFTV - 5.0 mg.”1 } 3 mg. 1
@ TalhFHFER L0 mgsl -
(10) 7 =/ —ASERUY v —IVR 0 mg, 1 25 mgsl
S35 1.0 mg.”1 - 7
(12) BB OBSTHEHE Bl Organic P
_ 1 ng. 1
(13) Suspended Solids 30 mg,/1 200 - mgd
(FAHAEE) (8~150)
60 mg/ 1
(151~300)
150 ng.” ]
(301~500)
(14) BoD ( 5 days 20° C ) 20~60 mg 1 160 mg. 1
(15) &¥ 40° ¢ -
(16) B4 Not objectionable -

._31 —




8L, NAOHRIEEGIE
61?"}7 U.Z-\\ 711’5‘511/7.}(@\ B ﬁf‘rf&\ 7 /;F'-\ j:ﬁ%%x ﬁ;ﬁ‘\ l} :/'\ @.}%Hﬁ

RUHHMOBE D 5
BT ERA Y NDET 2% SHT5 I%’Mei
e T % A BLE P RAR A R S B AR C b B B A
100T/DELEDBD
p ey LT DR
RUH A E S ATOmR
sl TARYTE  HEENI00T/DEIL
ko | SROiF E T T OB A BT & LT 1 0 0T,/ DBk Ak g
 ERRFORNST Sy FELE
wA v P TE LT DI
S O 50T/D8LE
SV T T ' 50T/DEL L
EINTHE, |
AT LERE L EOREAES S 6N T o 5 TR (TRAHN 1 3 KU
2 2), :
1.1 6 On', H GEHIRER ) BEOHEH/AREALIZBOD 1 0 0Kkg DL LD
BRATET L R
1. 2 BWEBEMLAITIHTHUKES 0 /DI L ADEEKT O BERO A
WOFEHEDHD _ |
1.2, 1w 250,000 meg/d
1. 2.. 2 VA= FA 25,000 mg/D
1. 2.3 B 12,500 ng/D-
1.°2. 4 & | - 50,000 mg/D
1. 2.5 k@t 950 mg/D
1. 2.6 HKIvL 1.500 mg/D
1. 2.7 XULwAh 50, 000 mg/D
1. 2. 8 i 1,000 mg/D
1. 2.9 & C 10,000 mg/D
1. 2. LQ =Zw4JL. 10, 300 mg/D
1.2 11 wusy 250,000 ng/D
1.8 g
I. 3.1 & | 100 /D BlE



1. 8. 2 My 5 T/%y FELE

1.4 kT 100 /0 BLE

1.5 KBNS AT

1.6 o= ThYTE 100 1/0 Bl

1.7  kAVII® &

L. 8 SEIBRE I RmE 50 T/ BLL

L9 LTI 50 T/D Bl

1,910 s 4T

2.1 AR ASEEILARHIEEEORREHT 5 T E 2L TD |
WM S

2.2 MRS L g — R A AR L AR CARR LR ORAE T
37 |

2.3 2. LRUZ. 2IRELAERD IWILBEL. D I WD R FE

XcfEbhhll o,

(3) HRPTK B AROFH T
BN BRI RS BRI R THORAERSL LT, ¥ ¥ u—Y =

2k BBk & o TROREHHERNE T 5%, DIWRTRD 3 yFic 20T

2T > T%,
moE R | AR
7" 3 . T 1% 3 He
SRS AL Y %5 3 B * |
1. SUKSAWAT 35, 000 10 120 1 Iv4AEZbckD
(SAMUTPRAKARN) Eiban
2. RANGSTI ' 35,000 157 9 | a8y s bizdd
(PATHUMTHANEE) SRR
3, SAMPRANAKRATHUMBAN | 20, 000 19 195 | F/SEEETEI
(NAKHONPATHOM& _ F s bRt
SAMUTSAKIION) |
CTHHERLOD ERS A4 IR LIS

C@a‘QFﬂ}?@kR&ﬂ%@@ﬂKﬁ\ﬁﬁ Bangkhuntien T/MNRKIE NG SM Dy b+ 7 2
— b & LT 4 R XN T O AR B AR OME, GHORBNEHELINE,
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o

o
:.FNGKOK METROPOLIS
. CHACHOENGSAO

Y Poo Chao Sminig- Pral
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4 g 3

ntequvodein 2 .

{Win1inhdaR1ngaR w1 1)

PHE T{CHA -BURI

GULF OF THAILAND
Vo

HAZI\RDOUS, WASTE TREATMENT FACILITY

O

N SECURE LANDEILL

SOMUTPRAKAAM PROVINGE Ly
. SAtAUTPRAKARM INDUSTRIAL HREGION 9

—_— e

/m\'ono

SCALE "1 ! 1,000,000

] 10 20 3¢ 40 KILOMETERS .

| Sttt m— | . . .
I , | e —
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Office of Industrial Services and Wastes Management (1988)




2. BSKMMOBIR
ARE TN 32 RO HIMEETEN S OBPkOheduta, BRIk &Sk
2T NEND TIEIT » T B PRIV E | MRS BINT TP TR Sekk
LT M E U CAMBECY & BA T OB A Lz, ZOBMERMTO LR
b ChHb,

(1) Industrial Waste Treatment Center

N AZHOEGH S5 0kn® Bangkhuntien 12D [ WA L. £ OEH 4 Rl
KEFEL T3, SEBASNERPRBBONDH O Pilot Farm & U COWRER -
Tihd, WEEKES T, 10TOS 70— —BTHAINTL S,

F e ALEMPEIC X - TSI NS v D, BRI R D b
WEMITHEBE LT S, _

(LEMF A D > TR S v V448 U7KIY Oxidation Pond 258 U CAHIGM %
T-Td. TOERBIIT F— L CRAORENE. & 14 HED T TEDHRILE

T>T b,
B At 100, 600 n’
(= 30 A
B ia=ti LHEEA R 9.5 AABT

AR 22.0 HHBT

1) Byt BIEFOK

E O TR EEUENT & B E Y L RORETH B, MAShABKES 71
B L, KERE— LB RN IEY . RRPRIL, Bl bEm
CZIKBRET IV Y AOBEY AR S, BICEEAIE I L CHBE T LK E
BT 5. LRKIE S DOMEFNK FSHBODEET S5,

R, Yy 2P % LERA AR L. ZERAS I EREICE D KEE
CRSHIRMRERE T B,

RIED L & 200 m
A5 DHEE : 5~10 T/D
MBS - 45 BT/T



DYEING WASTE WATER
R
_PUMP SUMP -
|

¥

RAPID MIXING TANK
!
FLOCCULATION TANK

CLARIFIER OXIDATIONPOND I
! o
THICKNER  ———— OXIDATION POND 1
U |
DRYING BED OXIDATION POND M
1 b
SLUDGE DISPOSAL - - EFFLUENT
T2 SAHEK

WAPEKIZE ORAETRNIC. ©T VHIK. 7 0 ARk, TREHEK & 3 B 5L
TR AU B U T T e R ENDREKESS » F AR CAI L TL B,

DT VEERE. RIRETISE Y — S CHEE T IV VUt RERRAY
—FKEBANA, UT VAT Bo A5 v VE A LI RO MBI T B
EBUTH, RERBEEXONBRERLTLIAZD2OMICAHIT TV ATy
SR B R R DY B, CORT » YRER. §l. Syl J ok
DUEETEBERATING L ERZOOTI Y ) — b TEDTHENITRET
B '

7 0 BBEKIE BRI & > C7 0 Lgkiby ook UTUBES ¥ LB &5
WA B, B, LEEERT v DOMIIE YT YRR ERBTH B,

BB LT A5 9 V7 4 Wy — T U ZTRIK L, MO 5 v P& EbicH
BT B,



ELECTROPLATING WASTE WATER

CN SUMP_ CHROM SUMP ACIDIC SUMP._
l
REACTOR TREATED WATER
! !
SLUDGE _ POND IV
¢ !
DRYING BED | POND_V
! ‘ i
- SLUDGE DISPOSAL OXIDATION_POND I
i
OXIDATION POND I
!

OXIDATION POND I

u

EFFLUENT

(2 FMHEETIEK |
| NI HNICH B THE BANGCHAK PETROLEUM CO. LTD, L T1 9 8 44
DRI,
B . TR T — R A AT, S Y S I O &
T3,
BOKE. AR ¥ I Ab SIVR L UEC & » THFEORE I - TR
B, KOBEEELTREL OO 20 EEOMMINAEP P | (Parallel Plat
Interceptor) B X C P 1 (Corrugated Plate Interceptor) %54 o i 3 ¥ 88 431 4, 35
WAL BB & U CINITPR BTN B oK I IEEZSHR LTl B R RYIE LT
Stk 3 B MO BUINERRIT 1 0 £ 4 0 VIR OB RS S $F LS5 DT
%, |
2O, BORIIE S IRMEICE SNRNEBIPRSE CREmIRIC £ S0 o



BN 5. BEAED S HHERE SORIBEIICE SN, 22060 RBIITNHE
HOKE LTHHIIETS 505, KLDIW Guard Basin 158 LoKHOBEL L AE
WA OBHIFH 2T B & 5 ICERPIDNR TN,
BB S DA T v DIEK BERS AR & LTRB LT 5o
MEE D 8FHNLID

WASTE WATER
4
OIl, WATER POND

!
Oif, SEPARATOR
4
PRESSURIZED AIR FLOATATION
4
——— AEBERATIONPOND

f
CLARIFIER -

|
f

DRYING BAY GUARD B
| i

¥ L4

e
wn
et

=
|

DISPOSAL EFFLUENT

(3) S LHBEK

SN T 84T H 5 THAI TOSHIBA ELECTRIC INDUSTRIES CO. LTD. O T3¢
19 6 QEMISL., RS, WAL, FLU, o REEEERMEL TS,

BEKIL, Wigh, oA, %%@E&ﬁzﬁ%ammﬂl‘&mﬁﬁﬁ oW, /DT HI=a
Y AEEGT NI BHINTHK A 0n' /D, BETROBK S, Feck ® 3 PEHED S
5, |

AURIED TG Ly WIS S > THE 2, HE — P EMAT P HE SIS

4 & HERIKBUMLE b’(%&‘s‘ %o _Gjmﬁt#iaﬁfﬂ L. FH#%e L;'C%tiﬁ’%]%»i?i
&)x&&hﬁ}‘é ., FORIT. BAEL /4 ms/ﬁ’eek %:IE’G%%;O

C OTHCNEKOEIREIAMF LT B



PRETREATMENT - ANODIZING PAINTING BOOTH
WASTE WATER S WASTE WATER WASTE WATER

60 n*/D 40 n*/D 5 /D

=
“— E i
I
z
i

PRECIPITATION DRAINAGE
|

¥

|

v

SAND FILTER EFFLUENT
[

v

- DRYING

!

¥

DISPFOSAL

S. B R o

O I%%‘fﬁ?‘c’{i% 5%, 1 EAT (Industrial Estate Authority of Thailand } A% &

B8 H T2 Industrial Estate ii.ﬁb"fﬁﬁ%jkﬁﬂﬁﬁgﬁi)‘ﬂz‘ﬁfﬁ5*}5’:’%!: b.%
D I\V@Iﬁ%%‘t‘&b% SEIRELL, _

O MSMATENEA SOMETH B KREOMEIHT BREE T ORI & R
EY VY H LTH Y I house treatment Eftﬁﬂ)ﬁfﬁi:iab"ﬁﬁilﬁﬁ XH LI EHE
LRSI, AREIHATEE H R CIAMEES R & 5 BT~ a
BB5. Xoic. E LT KOBREE AR PR <S5 5.

O B, AETTHOBIHS A, €hic LD IWORAERMICHHI ARRH
L, 0008&0hh, EThHAETHICLARE. REEFTLD LS SHEIC
TECY S |

Uit Ty BUKIMELE REATIT 5 HEA bR b Z LU L i, Bk
b TR RBHIER 5 DIRIT b DBRITLH B LR SN,

O KEOHEEHILT BHHOUE & LTy KEEROEN AR > AOTR, €25

Y LSRRI HIKIE. SISO R, 1 ATk OB TR &



WEDPEENDTNS B o
O k. FRABKMEEOEEI SC 0y b+ 77— L THS Bangkhuntien TRDE
AEINTOEA, Mo, BERZLEITHYREAELWEE LY TV D,
Privatization 3 EZEBICMT L2 THSHD . :
O ONEBOMETR. JORRXOANF v+ 735 ¥ NOHEMI KT 5 HEREL
WHES0~4 0%, HiERG0~70%EENTI 5, TIPSR L REFIC. LGB
KR TIAR B> Tl B LB 5 D o

TTRFFEEYRIBEE

1. BLpk
5 4 BTSRRI TRANASH A, $7hbh, o0 S ARSI &3
GDPORARE 2EICH-THA, SO TAMETEIC LD, BXESEEESE
WU b EGERITRA Ly TP 1 70 IR BT ALER 2 O ST IR R L) BRI
HoTETH B, - _
8 0 HROE ORDORIRICE. Ul SORES S - THE O TRk
LT Be LABEATESSH TMIEOTHAE . T 5O THIITIREILA TR
THOWBILCRMAT 5 2 EANTET, BEBLORSWERO D EN > T 5o
SOES LRI Uy THEMDGE 50 H B TEFE LT, ~FHTEND
5 OBEAE C & &b, A TUBIEN S DR ST 5 BB 5 h T 5,
SORWD IWE, THETEBRHOMBOLHIT, HRENIHI A 7 FEBATIH
HEERNE L 5 — RRRT BHEALT, €05 B0 1y FEISHEARNE LT
B | - o - |
D LW, S0&3 WRRERE X LEEREEYOLLICE L COWNEER U €
DPIBNT, 54 OTHD S BRITSRITH BT 5 LHL SNHKO 4 DDLED
S OHRERNOMEATY LTS, |
a. Acids, alkaline and solvent wastes from electronic indusiry
b. Pesticide waste from Lheir manufacturers .
C. .Oil mud from crude an_d used oil refincr:ies
©d. Heavy meial siudgcs Iaud solid wasic from ore procés_sing mills

TNb AOOTEh SN SN B TEARREIE PLE LCMNRIST 5,



2. L34 RIS Bl g 5 Ak
7 O TEAH TR O 0 DK L 5 3k
2% ¥ fi§ Hik (Public Health Act )
T # P (Factory Act)
Mm% (Enhancement and Conservation of National Fnvironment
Quality Act )
F & ¥ B ¥ (Poisonous Substance Act )
TH5o
THD PN SN BEEMICEY 5 D i3, TEE SO FOFMANG
Notification (541D & > THE TN TS, UTHHOS 5 FIHIZ DU TR L I
15,

(a) TAMICIHH 5 ERNORE O Fik
THENRBOTCREEH AN TARICANTREINEThES ST, FRhoOR
X oo BEEEH . J 2 OFERIBEFIhTIThER SN,
TROWBIZDOTRENODPTHFRYEL L TEEINTH 5,
nJ b3 ¥ (flash point 60 C L)
oAy E o220 MFEAR 125 B
Box 8 8 GRORIEHLRT D)
ZOMOERNWE (BFEOMBAERICLOBER. AFIYA, 704,
. KERHEEL BT S D)
FREOWMEREMOPTHIMD L ShTns,
BRI OH ERE
SBEFROY A AV ¥ —IhoDFT A
ETERS TR, ORI
FOEXT B TE 5 O HE

(b) Erik. B, fAnt. QL. BEZICEIT 50k

O FEHE
@ TROLDIZDIWTHE. £OREFHEFRESNTEY, 237V X 5EL
LEBINT S,

CKEBEEHTHRT v Y
AT S S D KA ST B BB
SHRIML, Yao—Ah REDEEELEEETLAI v PH L 0TI AN

—41 -



CEBEERETARS .y DS ORRME
@ WITHD LA
@ WA THORTE
- M FROIAHFORE
« HFkO A
® #WiT
SEDMLE. D 1 WAl BTROE=Z S ) 7SO0 TOREI RSN
Tvd,

() BETEIETELD - |
L BEOS IFEYWEE LT Poisonous Substance Act DIV Y ERIT 5,
ZOPEFOTTROBHEII DO TRENLINT NS,
LTI - S
fr B
BERRUEOVHEHBOREOEIE
BEuEM NS

3. TEAEERIELORN

() |
FIEO T (SEBAFAR ) KEOTIES D EHTHIIZ bRHENS 04
L IE DI ORE b A D OTABHIL OB S S B TRANTIEISL X I
£z 5NBe UL, DRIESSET 2 HREEEDO DI IPEHFBOE 75 (. 3L
CTRBABEOHOBRBY SR, |
A NI BONBR S NERE B, 4 OTIRI S E S & 0T 7 TRTIER
REBLTEY., Uhb, NEEOTHNE ), AFHIEOLDOREESHOA
RED ELTh BEHEE HHORENE b, KEEELT — A5 5.2 DI,
PERPEEMS—REEICES s TS INA Y BERITHBINATHEY—Abdh
BV,

(b) BFTE | | | .
54 OBFLER. 1 COREDLED, MELBOLELANOTICKBELTEE
INTHEY —~ZAHE DT, MRESFUERSEMNERZEA SN LEE L LTH,
D | WORYBIEHO TICRIETTHTH 5 E LR 6N5, M- TN Y BERROWS
DM bR EHFHERE N D ELLOND,



(o) AIhIEM

CF A BB O, 2 DEARELRBASTEY, 1o T ORETH
Ao A 4¥D The Bangchak Petroleum Co. Ltd, DN 2 7 BB T 7 T8
MOKRBHRFAO IV - BV T F EEOMOBHIRE (1 04FERLE) 210 b
BLEOBAMEOMA DITEN S B FORRIITIED I WOBHOFIc. BbpI 2
2 )~ MO A D QIBENITAETT » oo FOKAHEO X5 » PV SHHA TR &
LTHAENTE YRR ORMPIE, LR & BRSO TR
7o XS TR AMFIREURNEELCOTREVAEEL NS,

(d) pEnhkER
C EERMOIEERI. DRHOBEEENT, 19 9 1B A ERBEREIM20F
VEHBIEINT VS, DB, FOLSOIRBMINTOSZMIYSINTIL, b
FHINEBRTHEOT, HlES »Th. TOHERE->THMUELDOTHE L I,
MAESELLED oil mud CHEFICRL CATEMA TS EBLREDT, HLE
HFAT oilmud THAHDI) H, TOFFWHUTHNTE Y, MHITENEDOZ
ETHB, LML, oilmud PIAHRTENTO AR R LITRBRHOMBLT~ET
H5HDo

(e} BETLE
5 AEBOTHEBEORAEE XN TG, B, KEUSADOBELMA
LOMIERIEEDBELTOALEITHLEN I BT+ — 1 ab—Ya diThNn
TNBDTREOHEEZONS, D1 WhHSRRIALMHER, BAOKIIHOOH
LT HLTOLOTHS, b LINFREINIOTHNL. WO "REUEMH
DILSY" &S BICEEE LTI D 80 ORI BDTH B, EBIE. T ORI
INTNBEDTH D, LLHEREENOMETIIN . M2k LB S
KEBBONBEOREARTOMBLT~ETHA ),

(f) &EBsTH
g
WAL L OHRBETHONTEST, AL Ty PEWRY Ty TEREE
- UTHBEITON T Do COTDRERS/HE, BETELLTHIET
HoTARERBABEIEESHBOTHAS S, BRETETESTS X5 A LiREtoxt
BIBAETHS D,



EREIED |
SMBLEIE. AL L Ty b BB S OMEERR Y LTHDATIN S &
W ARGV ORER - TELHOTHA D B (BRAIHEINTH
»5 LN EDOT, BRLTETRETIZATA LIRTOURISTETHAD,
AR -
W4 & OB L B MBI > CTEML T, 000 h v OEMIMES LT
B, WIRGE RS LRI R RO B & SR T BRI GR
AR PIIAPHF I a0 AREHFINTOEHBE0E L, U bk XDHR
ERBHOOT, BEHOMEORIUDOOTRITT BRELD S,
GRS | |
& A B, ERAHOBEILAH Dy & OBEEL TR & LT 2008
PRAEEES N T B, Phuket 1355 REFOEERIZS 0 b ¥/ BTH 5, Mo
1213 Rangsit ILH 5, '
SFFITIE WA ERTA, WA TUFEY, GELAENTOS, &
BEORMOTETSBMETRIENT, BHIN5 X5 /P Fofici,
CNOSDERVILODBEEFNT S, IHSHMEHEIREINBEELTDH,
BRBEENO PR L LTRE, BRTETH ZERTERIC SO TRBER S
A BBEEL, COPEESBESHE LTS, J0& D BREEEYOLED
RLEFEITRHONBEL S,

4. LTEFFRZEWNEORER (THEE)
(a) Bangkhuntien Industrial Hazardous Wastes Treaiment Centre,

Samed Dam Bangkhuntice District, Bangkok.

%%yxhv—vaysfaybkbfm1Wﬁ@$btl¥%ﬁ%ﬂ@ﬁyy—f
H Y\ Siam Control Company A DB THE, BEL TS,

S OMIBIE. KEHEOLDEHITIHE LTS THOOT, I SHHK
&% Racha Buri Z23H T e LTHO B3 TS % oBangkhuntien & % —12 351
SHERGREHONARTROLI BV TH B, '

O LH¥ry—OTEBKMMEISOAT v FORH
CDORTy VI A v F TP SORKOREITE > THELLZ abdEH R
Ty VHH, IHITHER - BRER A U NERBETCEML. FITARTHERLTH
Bo 1 Racha Buri K34 D 85/ CO T3k,
@ CEMOEHAT TERRAD RS v VOuE
BEERPTIRBITER LDDH 5, ﬁhkﬂwinumnmli%b@gr®%



o
@ AEhSELEEZIIKERA DN S 2EOM
THIBKER S VT O UKERA D) LEX Shd, BIE. FTOE & AT
AT A ST AN, RO . Racha Buri 1235 H I TOF T

(b BhRE AT A
Ny ZHAOHERL 2 AO/MIBER IS THS, BIFLTHEbDRELELT
AIEEERTS 0. RS T U X W, RS TH B, OO TOEEEED O
IERBUERD E B D Th B, . BMEENEOS CLPI BT,
A=A FT (1 HIZEME—HC 51) I EE T, RO IT AL
HEE R,
ﬁh%ﬁb\f:!g‘éﬂ]n ........ rerrsariae sy, —-ﬁﬁ':“éuﬂ;{éﬁ‘:u

{c) 'The Bangchak Petroleum -Co. Lid.
COWNMPOENIZ8 0, 000B/dTEEL20, 000B./dETHRTTH
%, EHMHSOBEOEM (S: 0. 2~0. 3%) 2HEALTHED, BEEHERE
CEMRELL VT a—T—AWA. FIVRUGITEMO VR - 2 Y TT VBRI K
BABBEESD 5. BUEEYRTREOLEVTH S,
w BEAMELSED O B TFIAEE - B S AT B R HEMTPICIBERIC L
Tinbg
~ 1 Q4EI—EMBE 3/ b - YT T VA, BIEIED { WSO T IS8T
[AE - 7o 7 ) — MEMBATHIC S T T,
— 10 EHAY 74— < —DHESA DK, WMEIBAUTREDE L,
—  FVIOECRELAT y V. BASEOD L E b EPnh, BES VA
I EHEEEA ANTI B, HEAEDREDLN L, - RPRORT v VIFEUK
SRR E N, BEBAIESUUTESS, JORT vy VELERYTHEELT
5 b B AR,

(d) Thai Toshiba Electric Industries Company Ltd.
CoOLME. 1, 200 ADUEAOAMESIT, HikE, WK, FLE, T
b I EE TS,
COTHTHAREEENETEOL BV TH S,
FATBERI 0 & 1 B B (#9174 m/ Week) - BURILIRE TP TRIBY,
phiE, PEV Vb —. BEih, BET A WL BEEE 7 g bl W5E.
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5.

BEARY T RF Lo 2evererers st TIECEA, BRM. .
PEUNT T ATy i R Y T S A e LT,
BLED &Y, THESBERMIEEA BTN,

it R
() TEATERETMIC 2 BRI BRI, E3PEEAI E LTINS, Rl
FTH L TIBNOENERORENHMINT 2RLLEED >SS,

(b) THAWEEHOZ <3, BETHMITHERS 5OREYVITO AT EOTLT
HB, INSDERHOPIREHRFLEEBLRTENTOLRERUPE RS LOT,
ZORGREIOO T HHCERT B LEREH o

(©) B & LCH. EETIBMICH LTRSS, o, TRAEREDOLBIINT S
WL RDOOH B, —H. LHBRICEOTIRESHOTHMITI T B4 BT
HHOAMARSOEE % - T, SURBIZH S ENFHIND,

LichioTy BHOME LT, TEHEESMNOBIHERRTE L. B
B 27 AT kB LEEREDOEE. DE, BT B LGN ERET 8
BHHB D,

(d) BUTE LTOWOE Y OX ez, AGICET 2 MEENIL T 5708, R
BHEINGL I &R, BEEEHIELTEAE., BB (MRS, AFIvA 7
D“-L\\ %}\ mtﬁ\ "?‘/jj‘/) %%t%ﬁ%@ﬂﬁ}@ﬁ%%ﬁ?%éﬁo

(e} 2T ZRITIRBLES B, RHBIEMARIERICROBRETHER, T
NPTEROTEL S OBEEWICH LT, TEFEEEYUEY VY DX SR
2k BB AE ROMRETH S 5o

() FAOTERSBLAEEOEELRA LTI THA Y. TOREMRIIHEST

WHEEIMOBAITH LT HE LT SRIEE BT IFEETH D, 25
TS DRI E NG E L ATH B, |
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(C) TRIEAHEWHE-ERE- (Za-—-XAF75V)

1. Fadey RO
CROH & v+ EETEAFRRERAERE GER)
The Study on Indusirial Sector Development in the Kingdom of
Thailand (Extention of ISD Project )
CTE B TEATERIR (D1P)
WIHOER 8 S4ELS SEMIh D 62 (&%, ARFA. BHERRE) KoL
T, 1SDF 02y M, 71 MERAEDFREMIDTHI S
L. BfEich > TREINZF T Y 7 3374 (DIP%RD
M. BOI. NESDB., BBEAHMERRE. FTI1 (¥ TiHM)
SUFRBIA SHRS NS [ S DRARMED 1KHT, WBED 2o
SERAEHT B I L AR, |
= N - ORISR OIEEOREYR Y ¥ — /BT 2RO Y -1 | BE
HEORE, RERSOMRRERY. OTEENBRAORENR) D
L1k O IR R R U R —F 4 V7 £ VT AR Y~ DI,
WA S DB BIRH - BB EORRSE BT .
(HENZEE F=2747)
- BRI - 7o Y —
EE - BT
- Machive Tools (GBI
REIX T
(FREPIE)
OB TIREECEO L E s —
 MEEEOBRY R, BETS ¥ OEE
FERE - HIRB RO DO i EBREDOHR

2. ¥ fif
SBOWEEIC LD &4 UDH L RHERELE ML TE O T, 71 DR
BOFdEAMTER L TO BRI - e 0, BE2RFAFICDOTH. LN AV
FTEAL LT e,
A8 T RIS 5 FHEICE T, BENOEEREOEIFHUMEYAE
NTHED, F—=5y b AFA MY —& UTEBRIE, #if. 28, B, Db,
B 6 HHEWY EIF T 5,
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i, 4 D LTS REO— DI S HRFEOUAND 5o Ml T, QRS
s QIO T RO, ©F 4 DHHETSH S B« RRFOIHORDEME
SIS B —F BATITIE. ORFEH S A ORARIN, OIS PRM ok
AR T, BAS A LE 230 THIN LT B, SORR. 9 0 FORBFRTIHR
I8 g EL4. . S5ITE»Td,s |

© DS iR R A B b i I RO AR T
I & d BN B DY F— T4 Y7+ 4 Y F R Y~ T AOREHEE, oY
Rt OB BE L 5 Ty T OMb 852 REHEOBIIC B -T

. ChSDADERILELEZ DB,

it\&{m#(T/§T47L)ﬁﬁ%ﬁﬁbfhéﬁﬁﬁ%m\%ﬁ BT
T HERAEBRN ST T RS v 7 RETEMINE L DA DASDHL
BLEL DR, L. LR (Phase 1) CHEWLNEETO, BB 2O, #E
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THE DISCUSSION PAPER CONCERNING 10 14 0ct. 1992
TIE STUDY(AFTER-CARE)
Of
TIE RATIONAL USE OF ENERGY
IN
THE KINGDOM OF THAILAND
1. Intreduction.
The study on Energy Conservation Project for Industry in the Kipgdom of Thailand
(hereinafter refered to as ~ Previous Study ~ )was conducted by JICA during 1982- ‘
1984. This time,the study is proposed to be conducted as an after-care of the
Previous Study to -provide the Department of Energy Affairs(DEA} with the techni
-cal cooperation for.the premotion of rational use of energy in line with the
ENERGYCGNSERYATION ACT enforced in 1992 and the Tth National Economic and

Social DeVeiopmant Plan.

2.0bjective of the Study
.The chiective of the Study is to contribufe to
@ The promotion and sirengihening of rational use of epergy and
@ Strengthéning manpower capability in energy aedit
iﬁ tﬁe field of industries in Thailand by studying the technical and manage-
mental applicability of rational use of energy and formelating the report for

the promotioﬁ of rational use of energy in the representative industries.

3. Scope of the Study
in order to achieve the above objective, the study will cover following items:
3.1 Study on national energy conservation activities of Thailand since Previous
Study
{1)Ta survey on the energy siluation in Thailand
(2)To survey on the measures for promotion of energy conservation in Industry

in Thailand



(3)To survey on the situation of energy conservation andite conducted by DEA.
3-2 Study on the situation of energy vse at selected factories

(1}0otline of the factory

(2)Situation of.energy management

(3)Energy flow chart

(4)Situation of major energy consuming equipments

{5)Problems in each factory and countermeasures without changing the existing

production process

(B)Estimated effects of the.countermeésures
3-3 Recommendation for the promotion of enmergy consérvation in Thailand

(1)To strengthen energy conservation audit by DEA .

(2)To construct a data-base for promotion of energy comservation

mﬁo —



4. Procedure of the survey
4-1 Survey on national energy conservation activities of Thailand since
Previous Study
(1) Hearing past activities from DEA officials
2 Stﬁdying past factory audits and finding out problems during the meeting
vith DEA officials.
4-2 Survey on the situation of energy consumption at selected factorics
(1)Seminar on basic technology related to energy conservation
To give lectures on the basic technical matters necessary for the factory
energy audit with prepared text books
(2)To train how to use equipments for factory energy audit
To explain function of equipments for factory energy audit and train how
to use them with training materials |
_(3)Techn§10§y transfer of factory enmergy audit at selected factories
To select 4 different type factories in energy use (steam, high temperature
heating, electricity,etc), audit and transfer audit technology through

auditiﬁg process

During the meeting with the counterpart members at cvery stage of the survey
{ such as pfeusurvey.main.survey wvith measuring, resurvey and report)
transfer technology of pointing owt the problems, analizing measured results
and making up improved plan.

4-3 Recommendation for the promotion of the rational use of energy in the
Kingdom of Thailand.
Recommendation for futurc PEA activities based on resolts.

(I)Recoamenda;ion of strengthening measures of audil technology including

audit téchnology improvement of DEA officials based on

(@ The experience of DEA's past factory energy audits and



@ The survey of selected factories
{2)To construct a data-base for
(D Understanding of enevgy consumption situation of whole {actory and

@ Guidline for energy conservation audit and improved method

M62 _
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Checklist of Energy Audit

Name of factory

Address
_ Province_ | Telephone
Number of engineer . Electrical engincer
Mcchapical engineer Number of worker
Product
Working hour__ o hours / day | days/year__
Annual production ; Capacity unit
Actual capacity

| Survey date




Fuel Consumption

Fuel code Unit Price Consumption Amount of money

__66._._



Percentage of oil utilization

process / equipment

process / equipment

process / equipment
process / equipment

process / equipment
process / equipment

Percentage of steam utilization

process / equipment

process / equipment

process / equipment

process / equipment__

process / equipment

process / equipment_

Percentage of electricity utilization

process / equipment

process / equipment

process / equipment
process [ equipment

process / equipment

process f equipment

percentage
percentage

percentage

percentage

percentage
percentage

percentage

percentage

percentage
percentage
percentage

perccntage

percentage
percentage

percentage
perceniage

percentage
percentage




Fhue consumption

Electricity Utilization

_kwh

Peak demand
Power factor

Voltage

kw

%

volt

kw

Capacity
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Heating vessel

- Name Type
Country Installed year
Dimension: Width (m) Length (m)

Height{m)__ -~ - Diameter (fn)

Heat transfer surface area (m?)

Working pressure (kg / cm?)__

Purpose of utilizing

Designed capacity

Achial capacity




Heating vessel

Steam consumption (kg / hour)

Fuel consumption

Working hour / day _ days [ year

Working temperature (C)

Héat transfer surface cleaning (times / year)
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Waste heatl recovery system

Attached equipment

Name_

Type

Installed year

Waste heat recovery method

Waste heat temperature (C) : Inlet
Heat media (‘C) : Inlet

Waste heat recbvery {(MJ /' bour)

Qutlet

__78 —

Outlet




- DISCUSSION PAPER  CONCRRNING 10
THE STUDY
e

MASTER PLAN FOR INDUSTRIAL
YASTE WATER WANAGEMENT”
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1.

Introduction

On review of the proposed projects by Ministry of Industiry of the
Kintdom of Thailand aioag the scheme of.Green:Aid Plan, Japan
International Cdopéfatioh Agency come to hﬁ;é certain interest on the
above mentioned project to study a possibility if the project could
be taken up by JICA. Theréfore ii.ié contemplated to undertske a

preliminary study in this occasion through the direct discussion

with M01 and other officidls concerned.

This paper sels forth a basis of such discussion for the preliminary

study.

Dbjective of Study
The objective of the study is to investigate the background of the

project and find the possibility to formulate a masfer ptan for

industrial waste water wanagement,which would recommend the integrated

poiicy and the long term policy for waste water management by MDI,
technology traﬁsfar hy means of!projecting a Qost efficient central
waste water treatment facility in industirial estate as well as
training of officials concerned and appropriate coordination schene
among MOI, its local offices and municipalities.

The study does not extend to thé waste water treatment from each
industry, such as dyeing, electroplating ete, as a certain party would

have been involved in this individual industry’s scope.

. Scope of study

In order to achieve the objective of study mentioned above, the

study would consist of following study components,



3-1 General Economic Situations in Thailand
(1) General economic conditions and trends
(2) MNational development plan

(8) Present situation of industrial development

3-2 " Present Status of Industrial Poliution Control
(1) Governmental poliey on the environmental protection and
pbi}ution control
(2) Laws and regulations

(3) Future trend of pollutants

3-3 General Survey of Industrial Waste Water from Existing Factories.
(1) Data collection of existing factories
Type of industry
Plant Size
‘Location
Extent of in~house treatment of waste water
. (2) Monitoring system of drainage coming out from factory
Quality
Quantity

(8) Plan of shifting to centralized waste water treatment system

3-4 Waste Water Treatment of New Factories
(1) Stipulations of environmental assessment at new factory
installation
(2) Plan of new industrial estates
(3) Study of possibility of installation of centralized waste water

treatment facility at new industrial estate
**'.81 .



Location
Capacity
Management

Financial Plan

3-5  Study of Coordination Scheme betweeﬁ Central and Local
Organizations
(1) Coordination routing (Organization chart)
(2) Clear job discription of MOI, its local agencies, municipalities
and any other concerned

(3) Proper law to support the scheme

3-6 Formulation of a Master Plan for Industirial Waste Water Management
(1) Recommendation for overall and long term policy for: waste water
management.
(2) Recommendation and technology transfer by projection of plan
tor centralized waste water treatment facility
(3) kecommendation of workahble scheme of coordination between

central and local organizations

_+82 —



Questionaire
on the Project
“Master Plan for Industrial Waste Water Management”
in

The Kingdom of Thailand

fictober 1992

Japan International Cooperation Agency

Tokyo, Japan



(1) Quality and quantity specifications stipalated by law

(2) How is the monitoring of
factory wasie water, and_

drainage from central wasie water treatment facilities

conducted at present ?

(3) Regulation to the disposal of sludse generated from waste water

treatment, if an&.

(4) s there any specification difference in the regulation on the

quality of waste water disposed to the inland water and to the sea ?

(5) What should be a unit size of central waste water ireatmeni facility
associated with an industrial estate in view of administiation and

management, if there is any preference ?

(8) Constitution of the competent authorities for installation and
managenent of waste water treatment facilities and the constitution

of operating body.

(7) Financial source and its raising method for the installation and

operation costs of waste water treatmeni facilities

(8) In the central waste water treatment facility for existing factories,
what type of industry and what quantity of waste water from each

factory is it predicted ?



(9) Transferring / transportation method for collecting
waste water from existing factory to the central
waste water treatment facility.

And any regulation for it, if any.

(10) Outline of two facilities under design stage.

Suksawat

Rungsit

*85.—‘



DISCUSSION PAPER CONCERNING TO

THE STUDY

ON

“ RESEARCH ON INDUSTRIAL HAZARDOUS

WASTE TREATMENT AND DISPOSAL TECHNICS”



1. Introduction

The. Industrial Works Department requested cooperation of the Japanese
Goverment on the Project “ Research on Industrial Hazardous ¥aste
Treatment and Disposal Technics ¥ covering the following industrial wastes:

a) Acids,alkaline and solvent wastes from electronic industry

b) Pesticide waste from their wanufactures

¢) 011 mud from crude and used oil refineries

d) Heavy metal sludges and solid waste from ore processing mills

This document is a discussion paper concerning the proposed Project

2. Dbjectives of the Study

_The Study is carried out on the following industrial hazardous
- wastes generated in the following factories:
a) Acids, alkaline and solvent wastes generated in electrenic
machinery and parts manufacturing factories
b) Pesticide waste from pesticide manufacturing factories
¢) 0il mud from crude and used oil rifineries

d) Heavy nmetal sludges and solid waste from ore processing mills

—87—



(1) The objectives of the Study is to formulate plans
for reducing industrial hazardous wastes generated in
the selected factory /factorietihe quantity of the sald
wastes. transferred to outside of the factories.

(2) Another objective of the Study is to transfer the technology

on plant operation and pollution control
3. Scope of the Study

3.1 General situation of environmenial protection and pollufion control

relating to industrial wastes

(1) Study on the general situation of .industrial hazardous
waste generation, treatment and disposal
{2) Study on the present:methods or processes being applied
. on the treatment and disposal of the said wastes
(8) Study on the laws and_reéulations stipulating the
treatnent and disposal of the said wastes -
(4) Government policy for the control of the pollution

ceused by industrial hazardous wastes disposal

_88 —



3.2 Study on the operation of selected factories
(1) Overall operation conditions
(2) Proddction processes
(3) Production mensgement
*(4) Operation condition of each process adopted
(5) Generation source of industrial wastes
(6) Quantity and quality of in&hstrial'wastes
(7) Problems in each factory on industrial waste
generation and treatment
(8) Analysis of the results obtained by the above-mentioned studies

3.3 ! Brawing up of plans for reduction and treatment of indusirial

hazardous wastes generated in the selected factories

3.4 Recommendation for the reduction of industrial hazardous

wastes generation

(1) Rescommendation for the reduction of industrial hazardous

wastes generation



(1) Rescommendation for the reduction of industrial hazardous
wastes generation

{2) Recommendation for treatment method of industrial
hazardous wastes

(8). Recommendations for emergency response and clean up strategies
4. Procedure of ihe Study

4~1 Study on laws and regulations of industrial

hazardous wastes

(1) Hearing from counterpart officials

(2) Studying frow publications obtained
4~2 Study in related factories

(1) Hearing from managers and operators

(2) Scrutinizing of operation data, analysis data, etc.



Questionnaire
on the Project
"Research on Industrial Hazardous Waste Treatment and Disposal Technics”
| in

The Kingdow of Thailand

October 1992

Japan International Cooperation Agency

Tokyo , Japan

__91 —



Part 1: General
(1) Proper laws for pollution control
(2) Substances/ object subject to pollution control
(3) Environment gquality standards and emission standards in effect
(4) Pollution control administration organization (organization chart)
(5) Is there any incentive/ subsidy to instaliation and
operation costs of pollution cpntrol facilities?
If any, please give'detail.
(6) ¥hat stipulation does Factory Act 1992 provide against
poliution?
(1) In view of pollutipn control, is there any regulations to a
location of a factory/ production facility to be newly cgnstrubted?
(8) How does an environment assessmen; system work prior to new

installation, expansion or modification of factory?



Part 2: Industrial Hazardous Waste Treatment and Disposal Technics

1. General
(1) Names of ministries which wanage the following functions
#) Transpotation of wastes
b) Disposal of wastes
. (2) Location of four industriﬁl hazardous waste freatment centers
(3) Present situation of industrial hazardous waste treatment and disposal

(4) Actua) cases of pollution cdused by industrial hazardous wastes

2. ELectronic Industry
(1) Xinds of electronic machinery manufactured in Thailand
(2) Kinds of electronic parts menufactured in Thailand
(8) Kinds of acids, alkalies and organic solvents used in electronic indusiry
(4) Present method of acids, alkalies and solvent waste treatment
(5) Are eiectronic machinery or parts manufacturing companies under joint
management with foreign companies?

(8)Problenms relating to the waste treatment

3. Pesticide Manufacturing Industry
(1) Annual production of pesticides in Thailand (Technical, tons)
a) lnsecticide(including production of DDT and BHC, if any)
b) Herbicide
¢) Fungicide
(2) Number of pesticide manufacturers
(3) Present method of pesticide waste treatment

(4) Problems relating to the waste treatment



4. Crude 0il

1 Refining Industry
(1) Are crude oil refining companies under joint management with foreign
companies?
(2) Is the oil] mud generated in refineries treated in thelr compound?
(3) Annual quantity of oil mud tranferred to oﬁtsjde for treatment
or disposal
(4) Present method of oil mud treatment

(5) Problems relating to the waste treatment

5. Used 0il Refining Industry
(1) Number of automobiles:in Thailand
(2) Generation source of used oil-
(3) Number of used oil refineries
(4) Use of product oil refined.from used oil
(5) Present method of oil mud treatment

(6) Problems relating to the waste treatment

6. Metal Smelting and Refining Industry
(1) Number of enterprisers engaging in copper'smeltiné
(2> Number of enterprisers engaging in copper refining
(3) Number of enterprisers engaging in refining of metals such as
lead, zinc, tin, ete.

(4) Annual production of

Copper * tons
Lead tons
Zinc tons
Tin tons



® Refining p?océsses applied (by each metal above-uentioned)
(8)Source of heavy metal sludgze and solid waste, their spproximate heavy
wetal content (by each process applied)
(D Approximate annual quantities of heavy metal sludge and solid waste
generated by eathprocess applied.
(8)Present treatment methods of heavy metal'sludge‘waste-and solid waste
(by each waste)

(9)Problems relating to the waste treatment

7. Industrial Waste Transportation end bisposal
(1) Rumber of enterprisers engaging in industriai waste transportation and
disposal
(2) Availability of reclamation land

(3) Regulation of reclamation

8. Plans of Ipdustrial Hazérdoﬁs Faste Treatment Center

(1) Approximate completion date and scope of treatment of
a) Ratcha buri center
'b).Choﬁ buri center
¢) Sara buri center
d) Rayong center

(2) Present operation conditions of Bangkhuntien center
a) Waste treatment condition

b) Operation cost

9, Publications Requested
(1) Public Health Act
(2) Poisonous Substance Act

(8) Factory Act 1892
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3.

Haster Plan for Industrial Wastewater Hanagenent

Background :
-~ mors complaints on ‘industrial wastewater problem
- in~-honse treatment faecility is diffiecult to mpnitor
- scattered establishment of new factofies
- two central wastewater troatment Facilities are under

detailed design serving existing industrial clusters

Scope
- study and Formulate master plans on technology transfer
and mangement strategies
- provide training and conduct seminar
Duration :

-~ 12 months

Assistance Requested :
- Experts to study and recommend proper technology transfer

and management strategies
~ equipment for surveying and demonstration

- training counterparts in Japan and seminar in Thailand
Responsible Agency :

- Industrial Works Department and Department of Industrial

Promotion of the Hinistry of Industry



Prqject Title: Haster Plan for Industrial Wastewater Hanagement [F]
Pfopoging fgency: slndustrial Works Depaxtment and Department of
Industrial Promotion of the Hinistry of Industry

Source of Assistance: Japaunese Governmenl's Green Aid Fund

1. Background anﬁ Justification

Thailand rapid industrialization has developed rising concern
on the environmental problems. The growth is alse shifting from agricul
~tural exports to manufacturing sector. The industrial establishments
has scatteringly located and after a few years of their establishments,
residential and commercial sctivities moved to join forming a mixed
compunity. As & result, more complaints are received due to different
in.their commen interests. Moreover, industrial wastewater problems

~have become more pomplex and their in-house treatment ilities.ars
Egiﬁﬂgigficult to_monitor..- _ .
_ If there is no proper plan to cope with the siting of newr.indus-
EEEEE.EEEEE}EEEEED$’ especially For those who plan to move from
municipalities to their new sites, free siting for new industrial
location will repeat itself and environmental problems from the
mixed communities will experience through out the country.

In order to cope with present situation, bthe Industrial Works
Départment has planned to construct centrql_ggggggggggqtrgatmsngmiggj:
lities for demonstration and_evaluation .of the management_scheme..as
well as financial.strategies. Two central treafment centers, in Suksa-
wat and Rungsit industrial clusters are in the process of debailed
engineering design. And feasibility studies_are carrying qut in many
industrial zones. Relocation of existing factories and establishment
of new industrial clusters in certain areas are being promoted by the

Covernment. So,a study to formulate a master plan dealing Wwith indust-



ripl wastewater management stratégies to cope with existing pfbblems,
espsoially fot the existing industriml ¢lusters snd future industrial
zones are urgently nesded. An educational program for technical txan-
sfer on industrial wastewater treatment to the swall and mediuvm facto-
ries is also essential. '

find in ordey to cope uith the Hln;stry of Industry (MOI)'s
poliey on the decentralization of régulating suthority to the HDI'S
local offices, a suitable model for_pollutioﬁ control management
vstrategies, such as for industrial uaéééuater, between the MWinistry

and the local offices, should a2lso be formulated.

2. Details of the Projesct
2.1 Scope and Objgctives:

A. A study on present and future situations of industrial water
pollut1on problems generatlng from factories in Bangkdk and its v101—
nity should be csrried out. Then, g_gg§Lg;*E;gﬂyﬁg;_i;ainiﬂg%ﬁgggiiin
small gggqgﬁgigg_ggplgyies personnel, such as; electroplating or tex-
tile dyeing industries, should be formulated. Demonstration, tralning
and seminars should also be carried out during'thé project period,.
The Department of Industrial Promotion (DIP) uill’pe the leading
ageney in cafrying oup-these tasks. I

B. After carrying oub the study as -in A, an assessment for the
possibility of providing central wastéwatef treatment facilities
serving the existing industrial clusters and future industrial town,
if there is going to have one, should be done. And a master plan
should be recommended with the following details ' o

a. proper manageﬁént strategiés and organizations
b. proper enforéément.strategies

¢. proper size of service area and treatment capsacity, and a -



suitable site to demonstrate the idea should be identified
d. propexr financial strafegies for both capital and operation
and maintenance costs »

C. And in order to formulate a suitable model for coordination
between the MOI and its local offices on industrial pollution control
managenent strategies, international practices should be accessed,
And atleast, the following subjects should be covered:

a. coordination or organization routing
b, job description oi function of agencies concerned
‘¢, enforcement and incentive strategies
d. Specific rules or lsw ito support the model
D. Training and study tour for Thai officials on related subjectks

should be organized, so that Japanese strategles will be experiences.

2.2 Benefits:

A suitable master plan for management of industrial wastewater
#ill be developed. The master pian will cover both the control and
hanagement of individual factory wastewater =and existing industrial
clusters or future industrial towns wastewater problems.And an efficient
coordination model For management of industrial wastewater between the

HOI and its local office in each province will be Fformulated.

.2.3 Puration of the Project:
The study should be finished within 12 months.

2.4 Location
Host of the activities will be carried out in Bangkok and its

vicinity. Additional information may be obtained from major provinces.

And parts of the stuedy can be carried out in Japsan.

._.99._.



3, Institutional Framegork of Implémenting Agency

The Industrial Horks Department(IWD) of the Hinistry of Industry
(MOI) is the prime implementing agenoy in industrial pollution control,
The tasks are empowered by :the Factory Aot. ' In addition, IWD is also
responsible for promotion of the establishment of central wastewater-
treatment facilities for existing industrial clusters. Moreover, -IHD
also conducts training programs and seminar for industrial personnel.

The Department of Industrial Promotion has training facilities
at the Hetal-Working and Hachinery Industries Development Institute
(MIDI). And HIDI's functions are: support the improvement of rﬁanagew

ment technoloegy, carry ocut R & D -and informationiservices.

4. Inspection and Evaluation ¢f the Project
A working group with representatives from concerned agencies
Will be established to cooperate and share experiences with ‘the

Japanese oxperis.

5. Responsible Parties ' )
All technical subjects will be cooperate through the working
group as mentoined'in_section 4.  The genéral project coordination

will be handled by a project director.

B.tﬂssistance Requeséed
a) Consultancy Service: A Japanese project coordinator is requested
to advice'the IWD and DIP on the program as needed, and to coor-
dinate the study with the J&pahesg experts.
b) Experts: Japanese experts are needed to engineer the study as well
as to formulate the master plans strategies,

c) Equipment: Wecessary equipment as well as its accessory for carrying

~100—



out the study are needed and to be specified by the Japanese experts.
d) Training: Training=of theloounterparts and study tour on related

activities in Japan is essential for Thai officials to understand

and experience the strategies utilized in Japan. And training for

factories” personnel at HIDI should also be conducted.

7. Thai Govérnhgnt Counterpart Contribution to the éroject
a)ACoﬁnterbart staffs
b) Secietariat services
¢) Provide data or related information
d)-Local staff s expenditure

e) Local transportation for Thai counterpsrts

8. Benefits Expected from the Assistance
) Benefits to the Thai Industrial Sector
“The industrial sectors will have proper knowledge and economical
solution to their wastewater problems. If a central treatment facility
is provided, the Factories can abandon their obsolete facilities, to
get more‘land for‘their processes expansion. '
b) Benefits to the environment
Hiéh' efficiency and easy to manage nasiewater treathent
facilities will be developed which will lead to a cleaner environment

and reduce health risks.

Preparsed by Hr. Boonyong Lohwongwatana
Industriil Horks Department
Date: 24 July 1992 Hinistry of Industry, THAILAND
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Research on Ihdustrial Hazardous Waste

Treﬁtuent and Dispesal Technics

1. Backgrouﬁd :
- rlsxng concern on 1ndustr1al hazardous waste problem
- four industrisl hazardous waste treatment centprs are
plannad [Bangkhuntien—ﬁatchaburi:Chonburi;Saraburi;Rayong}
- Wastewater treatment and sludgé stabilization at

Banghhuntien has been in opération since 1969

2. Scope :

- Research for appropriate handling technics including
emergency and clean up strategies
- on acid alkaline and soiyent wastes; pesticide; oil

mud ; mining héavy metal sludgés and seolid waste

3. Duration
- be concluded within 18 mbhthé
4. Assistance Requestcd :'
- Experts to study and rvcommend proper hand11ng methods
- egguipment and acoesqory for reqearch work

~ training six counterparts in Japan

5. Responsible Agency

- Industrial Works Department, Hinistry of Industry
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Projeot Title: " Reseach on Industrial Hazardous Haste (F)
Treatment and Disposal Technics
Proposing Agency: Industrial Horks Department,Hinistry of Industry

Source of Assistance: Japﬁnese Government ‘s Green Aid Plan

1. Background and Justification

Thailand is on the brink of economic success. The structure of
economy has evolved from primary commodities and services to industrial
export sector. And growth of the industrial sector are largely in the
areas of textiles, leather, chemical, electronics, and electrical
machinpry.'

"The rabid'industrialization does not only has severely strained
on our infrastructure and resources, but also csused rising concern on
serious environmental problems, especially from industrial hazardous’
waste. The Industrial Works Department (IWD) of the Ministkry of Industry
(HOI) has developed many strategies to cope with this situation, such
as; a plan to construct four indu;hrial nazardous waste treabtmenk

F
centers in Bangkhuntien- Ratcha burii Chen burl,*gara,burl_mﬂnd Rayong

e = e 2m e 1

provinces. Each center will provide Jchemical wastewater treatment,
[ L
(sludge stab111zat10n planti dlstlllatIOD; inginerator.-and ash.depo:

g% h“ ﬁb
sition fa0111t1esl A chemlcal wastéhater treatment and sludge stabi-

llzatlon plant at Bangkhunt1en, in the western suburb of Bangkok, has
been in operation since 1989. Office buildings as well as basic infra
~structure are under construction in Ratcha buri and Chon buri centers.
Land agguisition for Sara buri center is in progress. And a feasibility
study for ‘implementation of Rayong center, in the Eastern Sea Board
Region, is also under preparation.

In order to cope with rapid demand on appropriate handling

technies for pruper management sktrategies of industrial hazardous
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wastes, researches on proper collection, transportation, treatment
and disposal technics are urgently needed to sssuve their final

disposal with acceptable public health and environmental safeguards.

2. Details of the Projouot

Ih order to develop suitable management strategies for handling
industrial hazardous wastes, experts and equipment are heeded to carry
out researches on appropriate collaetibn, trghsporhation,Atreatment and
disposal technics Edr chemical wéstes'being génetated froh the manufac-
.turing processes, namely; acids and solvent W&stes from electronic
‘factorles, pesticide waste t‘roﬁ? their manu?é@turers, i)l myd Erom: crude

LOYN & ,,g 1/9

il L
0oil refineries and oil mud fFrom small used lubrlcatlng vil refineries,

Uph B » ¥
and heavy metal sludges incloding spent catalyst and solid waste from
~ o
ore processing .mills. _ Lpcip™ Az ~FID
- 7 Astr

2.1 Scope and'bbjectives:. _ o
The objective of ﬁhis research is to recommend appropriate technics
for handling industrial hazardous wastes being denerated from various
sectors. Approprlate technies are not supposed to cover only collection,
transportation, treatment and final disposal technologies but alsoc cover
emergency response and olean up strategies.
The research shquld cover the folloWLng types of wastes:

Acids alkaline and solvent wastes from electronlc industry

a.
b. Pesticide waste from their manufacturers

0il mud from crude and used oil refineries
d. Heavy metal sludges and solid waste from ore processing amills

2.2 Benefits:

a. Techniecal criteria for handling these wastes nili be devoloped
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meeting local conditions,
b. Appropriate management strategies including enforcement policy

and investment schemes can be formulated.

2.3 Duration of the Project:

The research should be concluded within 18 months.

Activities 0 2 4 B g 10 12 14 16 18 mo. Remarks

i 1 1 1 1 1 ) P SUN SR
1. Acid alkaline Rk R R kR

solvent wastes

2. Pesticide waste RO R RO R K

3. 0il mud waste HOR & HACKOR K K R IO FOR OR R RSOROR K

4. Heavy metal uaste. AR R R R R ORGSR HORKRORROK
S, Training and seminar . T ) s

2. 4 Locat1un

Research work can be carried out both in Bangkok or in Japan.

3. Institutional Framework of Implementing Agency
The Industrial Works Department(IWD) of the Ministry of Industry
(HOI1) is the prime implementing agency in industrial pollution control.

The tasks are carried out under the Factory Act 1992. In addition, the

Department is nlso responsible for prometion of the establishment of
central industrial hazardous waste trestment facilities to cope with
our industrialization. Horeover, training programs and seminars are
also carried out by the Department to provide proper treatment and

disposal technologies to the factory’'s personnel.
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4. Inspection and Evaluakion of the Project
A working group with representatives [from various econcerned
agencies will be established  to develop the research program  with’

the cooperation of the Japanese expert team.

5. Responsible Parties _
All technical subjects will be cooperated through the working
group as indicated in section 4. The general project coordination

will be handled by a project director.

6. Assistance Reyuested

a) Consultancy Service: A Japanese project manager is requested to
consult the I¥D's officials on the prodram as well as to coordi-
nate the research works with the Japanese experts. .

b) Experts: Japanese experts are needed to désign the research
gctivities and carry out the study.

c¢) Equipment: NHecessary eqdipment as well as its acecessory for
earrying out the research are needed ( to be specified by the
Japanese experts ). )

d) Training: Training the counterparts on eabh related sﬂbjeet in
Japan is essential for Thai officials to understand and experience
the statregies being ihplemeht elsewhere. A total of six persons

is requested.

- 7. Thai Government Counterpart Contribution to the project
a) Counterpart staffs.

b) .Secretariat service

c) Provide data or information

d) Loeal staff ‘s expenditvre.
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e) Local transpotation for the Thai counterparts

.8, Benefits Expected from the Assistance

aj Benefits to the Thai Indastrial Sector

_ ‘The industrial sectors will have propeg knowledde as well
as appropriate  and economical solubtions for handling, treatment

and disposal of their hazardous wastes.

b) Benefits to the environment
‘ Host‘appropriate technologies for handling of industrial
hazardous'QaStes will be available which will lead to a cleaner

" environment and reduce health risks.

Prepared by Hr. Boonyong Lohwongwatana
" Office of Industrial Services
and Wastes Hanadement,
Industrial Works Department,

Dété: Zi July 1992 Hinistry of Industry, THAILAHD
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FLOW DIAGRAM OF ELECTROPLATING WASTEWATER TREATMENT
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..FLOw DIAGRAM OF DYEING WASTEWATER TREATMENT
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