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L. BERRUY v# - A BREORH

(0 197987, ¥ #aE—AdANENEELE,S, BRS 4 EEBENBNERBR: » ¥
a VbV HR—ABREFLOBERZMOK L, FE Jurong Town Corporation (JTC)
HRELLHRBERFCOVCCERCEBBNEH S L IR, TOBERROLEH T

& oig
JTCHRMITHEMEL O HEHE(1981~19 904 ) #KREPTHHH, TO—
& L TPublic Utility Board (PUB ) AWK HEBA &%, Economic Develop-
ment Board (EDB)A—HMHROBREHEL T\ 5, JTC R L OB I T2
LVTHEMM O+ ik, Jureng o Southern Islands Bt v H— A EBE O ILH Hi\
D Tekong & O 2HIE TH %553, Southern Isiands ® 1-0TH 5 Seraya Bt K¥EHE 4 7
WAk HNREHE, £ Tekong BLARKNBERE L b —HESFYBERTA>FEL R
s TWwhH, ThHR Y ryHFA—-ARFAECETLTDLOTHLLID CTEE~OEEYHRET

BLLERARTHDLEAL, AROEATLENH LK E OBEREYF T 28F LI OS
HOZBELTLE ) DHERBTHDLEEL D,

@ YA A ABEHArLEF IR EEORERRDLE LI TH -1,
@ Jurong 3#[X ( Southern Islands ¥ &1r ) R Tekong B KT AEFE - AR ERAE
(HicBm - BE RESARROCEEREAM-5~v)
@ Serays B(ANREFOLHTEN) RTRAILABCRTHRE, L&, KEFROH
RO DR ~DOPE
o Jurong Tk
° v fEENE
o  Jurong Garden BRUFVZ V=—3 a IRk
o Jureng HX & BTN & OfE o &g
@ Tekong & ( ANREHARC—HMERFOLHTFEN ) o0 FAlERicE T 5 LR
QLEtEOWE
o Tekong & @ H R #H
© Changi BRI
o HEROBEHMK:E Vs V=— 3 yHH AU Tampines New Town
@ KNREHFEC—BRL&F*BEACEVCIEREL 3 5o LB AFHIEN RO E
ERUVZOAFZHEARES S 26 THEENA 22 F ORE
@ BEBBRL, YA A-ABBr SO OBFRYEEHCRBE T L LL, TORHEN
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LLTL D EBHZLeBMETELOTH D,
DM, REMKRET,
(1) vyrH#E-AKBrLO0BFOHNR - WERUCBRRHHE
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B MOARHABHRKE TS 7~
W KR - KEMROEZHET— 2
(6 A% - BREEOEHEF - £
(6) BIEK
FEHBELEL, xDO LT,
(1) BHRRBEERELECAFPa—n
@ REPEOA/F (KR, REANBRELAE)
(@ FRTFHONE (EiHEE,. THEESE)
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BTy vHA—nfidry v2—A—F LBFEL, Scope of Work ¥ Minutes of Meetings
YHEETDH L ELI,
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mOE B A MEZAEH L BS
REDRE
wWEH ;| OB EERI S XA THEHEED
IHAERR
(1980412H16F~20R)
& H F & EHEGHDHEAETHITEHED
THRER
(19804£12A8H~168)
PEBER
198012 8 (R} HEE—— ¥ vHH-—a
9 (k)  Jurong Town Corparation (JTC) KK\ TE&EH»HBIFHABER,
Jurong HiIE T2RAHOHRE
10 (k)  Serays ERADOEMBEE
JTCRS WUHRBRHEERA»ORESMBEHE OHAKR,
11 k) APU (Anti-Pollution Unit ) K x WV THEHKRSEC >V CHEBRE U
TRAFED BRYH S
By v#E- 2 KEHE, FRF-—F 02> THE
12 (&) KEFFHH, KRT -2 o>V THE
PUB (Public Utilties Board ) K TR B HETE K2\ T,
13(+) JTCxHs\TRIFMITE w1 Scope of Work (S/-W) k2T T Eey
wmi
15 (A) Tekong BANDHHKRE
PSA (Port of S'pore Authority) K THEFAT KBAL H3%,
16 (k) BEEIHBERE LOL&E, CADD (Changi Aiport Development Division)
L D&ER U Changi X B ADBEE.
17(%) EDB (Economic Development Board )it TR & Sy MhEHE o o\ T &,
EUBRMy vy - A RECTRELBEAITEE,
18 (&) Scope of Work,Minutes of Meetings iC-D\~Tikay
Jurong MIE BRI A ORE
19 (&) SWERUM/MIKEE
20(1) vrwHE-A— EE



5. WE A B
(1) WA
FHEER O MR M Questinaire BTt Scope of Work (B 2 v v H—- VB H T
LT &, Zh (Talking Paper) WH-SWTHARMARES: BRX#, 88, {FH#Kx
BET>THERPFEORELXZDDI L L LTV d, FHRBEBO A, Y a—nBflndpi
HBEBRD ot %Y D, Questionnaire ZOEFEHEEMECEN Lt ofct-dd, ¥ vH
A— AL T2 REMA LI T ROV BEVRRE TS oz, L, 2T ¥
F—n— b THLHITCOFNCLY, LELABRBESKIATHHTIZ LTS, 28
DERFERLBH LM TE
EBREBESMO 7 v yORBEMOBELYME 20T XTI T C ATV, L&
FLsVTHI TC DML E ( Mr. Tan Suan Yong (310 ) BT & o 1o,
(20 B
YA = A ORAKERAEOEFObL >R BETHLE DK, ARANRE
FRho—HEgHom A, B Seraya BNt Tekong X HBL -,
o, FRERRCTHESSFLRBET HPFHLBET 2 o, KABF ¢, Jurong H
R RO Changi X P, =17 o0 ARC L VHEBEE-HUBL, £, KEBR T
Seraya B R U Tekong BX F N FhERAST TR T-FHL, FHACRBHEA2BI L. %
DEFRBICRATCLE > THBLEDIREOPERFTELC oV CLHRBRUB LT o7,

6. BEREBLEL&EY AL

Jurong Town Corporation (J.T.C.)

Mr, Tang I-Fang - Chairman

Mr. Tan Tian Boon =  General Manager

Mr. Ying Yok Hang - Principal Director (Technical)

Mr. Lim Sak Lan —  Senior Director (Struotural/Meocha~ial/Electrical)
Mr. Wong Chun Ning - Director (Civil)

Mr. Tan Suan Yong - Senior Principal Civil Engineer

Mr. Hee Ah Mui - Senior Engineer

Anti-Pollution Unit (A.P.U)
Mr. Lim Hung Siang -  Higher Executive Engineer

Mr. Fong Seok Phoy

Executive Engineer

Miss Susan Chong — Higher Scientific Officer



Ministry of the Environment (M.O0.E.) -

Mr. Tan Teng Huat =~  Chief Enginner
(Planning & Design, Sewerage Department)
Mr. Roland Chan Poh -  Chemical Engineer
Ho {(Trade Waste Unit, Sewerage Department)

National University of Singapore
Prof. K.K. Chin - Engineering Faculty
Prof. Huang

Dr. J.M. Pakiam - Geography Department

Meteorological Sexvice

Mr. Foong Sze Fook =  Director

Public Utilities Board (P.U.B}

Mr. Michael Xhor Teik Hean - Chief Electrical Engineer
Mr. Phang Chee Kiong - Dy Chief Electrical Engineer
Mr. Ng Heng Liat - Ag Chief Engineer

Port of Singapore Authority (P.S.A)

Cpt. Wilson Chua -  Hydrographer
2224

Ministry of Trade & Industry (M.T.I)
Mr. Ng Xiat Chorg - Permanent Secretary
Mr. Patrick Daniel - Scientific Officer
214

Changi Airport Development Division (C.A.D.D}
Mr. Goch Keng Chew - Dy Director of Public Works
Mr. Bong Kim Pin
2 54

Economic Development Board (E.D.B)

Mr. Ieong Cheng Chit

Mr. Goh Kgir Hee ~  Industry Officer
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v uAR—AHHENL, L EEZ104°, B 1° | AU 140k, v —FHORK
EEIAEL T b, dLH T Johore KEIL L > T = v— ¥ 7TILHE L, BEH TH Malacea
BIRIC L 0T Y F Y 7HMEREL TV D, KANERTS OB EDAERLL > T Y,
REAIL6163km? CHREBEREOREITHD, Yy F—AXEIEA4 2k, Bl
23knThh, BEELRECIS OnBELIEA7 5 » BB THS,
) & &

1ESGBOELIBLEAL L, FHTHER27~28T, BEREHYBEL T80%
Bter, MENLHBEIRL Lo TV 5. Wi, B0 2D LRV, 11
~1 KKt A— A DEDRAFE L,

3 AD-E&

AORB240FATHDY, ABRETER, PERAT6RE 4D, BYi<1v—-#15%,
1A vVHET%, soOffricoT w5,
AREHERE, ~ V-8B, PEE, 2: —2TFDA2THHH, BEN—BHTD D,

@ H &

(s)

19684~V — w7 byl TRHELXTY L T 53HE & 7 » 453, Peoples Aetion
Party (PAP )2 EH ¥ &%, REMCE—RMMRL 5TV 5, Lee Kuan Yew HH®
TEBRDILEES HFEDLORHELSPRIEEL TR, BEEOMEIR L i\,

& &

BELCECTL, PFERZCL VBFRBYR o t&F s, HELEHRLEATCHHTS
#HeLtbmbh, HEOGDPIK 5HDV =4 M2 25 % rEEL DLBE YV, HERTYE
E~DWIBFI L >TELVEFBREYEFTH), BEOGDP DHURIIERS %
BrEVe ELOTHRHNBREZELDoDH ), BRBBLEF KB LM LOGIH 5,

REv V¥ H—n TBE2{ D, BRPTOBB7 -+ B Thd, AODSHICL 5
ERBCR LD, ABBAEHHHENELIh TV S,

YUHB—AREOFBFRICY oA FE—-ATH (T T 4kn2) pH 0, ZoOHEHE, FE
MEHO Jurong THEHHE CLONILBEOP R IOHERELEDTV58, BB 7 < —

PHCLDEREERL, ETOHREOTEEENIIIARTERTEY y - KBRS AT
%,



6 EX-H5

vy pH—ARBEIBEBE T, HRER, BRLLIFETHY, 20 0FROA
O #HSARSLBACEFL T3, &> THERETIHEENHLCHRFTL 97 IFEEKE
hfﬁgﬂfﬂa74ﬁ77ﬁ£—wF»(lvyﬁﬁ—»F»:IOOH)WELTV%O
ﬁﬁ\ﬁ%ﬂmi\Mﬁo@lk;bﬁv\ﬂﬁﬁﬁﬁmﬁ@ﬁMoﬁmm&aﬁ\t@;
ﬁkﬁﬁﬂtmm7vﬁayXDﬁ@uﬁ%ﬁE&ﬁﬁﬁﬂhﬁkﬁﬁ%f&D\%@EE
axﬁkﬁ%f&6°50n&,VVﬁ%uwﬂﬁu\1961@%ﬁ%iﬁmﬁﬁﬂﬁ\
7?7%5—-tvﬁ—kbtﬂﬁﬂﬂﬁwﬁﬁ\I%@mﬂﬁﬁ%\ﬂﬁﬁl\I%m%
BEGICEEL, ShEEoRE, GROMELXH TS,

vy ABKOEESARMBRNET, v, = Y EOEBKIVI04H- -V
»/Ew—kﬁﬁ%%ﬁbfb%ﬁ\%ﬁ???@%@@@%@ﬂﬁb\ﬁﬁmﬁﬁ@mf
E<EEK%%ﬁﬁ€EL1vaL‘ﬂﬁ®1¥mﬁ@ﬁﬁnib.ﬁ%E%%OE%%&
%Kﬁﬁéh{éfvéo%ﬂfu\Eﬁﬁ&ﬁnxbﬁ%mﬁﬁ%%ﬁoﬁ%ﬁﬁn&&
ERLIELTVSD,

w1 v vHH-ARTBOEE - EX - HEORE

1977 1978 1979
1, OGross Domestic Product
{13} At Current Factor Cost (S$m) 14,835 T 16,293.6 1B,14C 3*
Change {%) 9 2 5.8 11.3
{2) At 1966 Factor Cost
Change (%} 7.8 8.6 33
Sectors (% share)
Agriculture & Fishing 1.6 14 1.3
Manufacturing 21.1 21.6 22 4
Urilities 2.8 20 29
Censtruction 6.2 5.2 5.1
Trade 6.5 6.1 25 4
Transport & Communicatfion 15 9 16 9 17.6
Flnancial & Butinees Services 14,43 14.5 14.2
Dther Services 11.5 11.4 it.o
2, Per Capital Indigenous Cress
Nation Product (S§) 5,57). 6 §,988.3 6,515.3*
3. Manufacturing
11) Production Index (1974=100) 121 2 135.3 154.9¢
Change (W 91 116 14.4
(2} Dutput (55m} 17,518.2 19,666.7 24,360.4°%
Petroleum Prodycts 7,0482.4  7,499.1 %,619.R
Electrical/Electronic Products 2,20%.3 1,548 B 5,1921.3
Food & Veverageg 1.387,2  1,435.3 I,%60.6
Bailding/Repalring of Ships 1,2%4.5 1.274.8 1,55%.2
Textilla/Garments B27.1 986.5 1.032 0
Fabricated Metal Products 569.4 734.7 844.9
Chemical Products 555.1 578.5 666.2
{13} Establithrents (No.) 2,638 2.946 3,176%

4, External Trade
(1) Trading Partners

Malaysla 6,340.0 5,%87.1 9,820 8
.5, &,348.0 7,456 3 2,755.4
Japan 6,392 1 ¥.B94.7 9,408 2
Saudi Arabia 4,074 9 4,282.4 4,722 B
Fong ¥ong 2,125.2  2.361.8 2,924.9
Germany Fed Rep 1,642 4 1.877.1 2,472
12} Exports (S5m} 20,090 ) 22.985.5 30,940.1
Change (%) 23.5 14.4 M.e
i3} Imports (SSm) 2%,521,.% 2%,601.3 18,334 4
changa (¥} 119 16.0 2 LY
{4} Domestic Exports {Sfml 11,6618 13,226.2 18,1004
Petroleun Products 4,653 7 5,177.1 7,J4D B
Electrical Machinery 1,464 5 1,748.3 2,430 4
Telecom Apparatus 715.6 939 21,4736
TextilefGarments 511 8 656. % 7853
Ships/Boats 479 8 290.7 455.7
#Wood simply shaped 192.2 252.9 3%0.3
0ffice machines 173 4 156.0 195.5

+ preliminary
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1)

v v n - DR BHRETE
Jurong Town Corporation (JTC )i, BEM»ERARDOTITRERLMBT 21D
KREEBAEYBRETILENLDEL, ADDLER (400FA, 1979F=2360A)
RroAESYEBL, 197 OFCEEOMBIEEREL THLc1 98 0ERD1 O
PEEMEFHEYREL L, COHEYRTEBTCE, BE2~3FEXBHETCHHOT
EHAKIILTVWAVEY THBA, TORBRUTOLE I TH 2,
(1) IO
ADFEEMBEPERBBROE K, ELVA2RAE L ->THHMYERL, ADSRL
RETA, BESECL5HHBORALE S,
@ ABBRIXHBCsTIBEY-—vALHE7s=74DME
AHEBTEUBALAVEXOABCHFZY LIV S (BEIRLILDUHFHRCV
2 V—¥a YIEROEITERPBROILE, UE—BOBRY - ARUCHAE7 A =7 1 DM
+%#E%,
(3) I3~ DESTH EHE B oo @A
BRon+EBLOBAFAREES o, WEHLBHHERFLXBHA TS, TR O
ERETHROLER AT AR2ABT D, KRR, BEREOC THHHEOHK
¥E5, FUIBRETRE=FA¥-KOCTHREDENEH S,
) BECEXOHN
EEMEOBEROLOROXEDO Y - BREFELET .
@ Southern Islands DR ¥ ML , NERAMEFTHE (=L VEER305 H/4)
¥FHEBEL, Al FREEFOER v -2 DB,
@ Loyang ¥E (XBHLHE) ¥, REOAMERUCEDERETCLERBREONEHE
weT5h,
@ BxyvxA-AXRECHEEL T [ TEHEHMAM] (115ha ) 2a8RL, T
KEMABMELBRPL, RERCEEROBALR/C, MRBEHORLYEH S,
@ Setetar (FEILHEA PR ) LM EHBRELRIM (18Tha) LTHLBHD<R
2—F 5 RBHT B,
® Tekong B HFRL, BREBI KL I T5,
® Jurong BEOFBEFV sV =—v : YEHEOEFEXE S,
(5} AEAME AP SN DB
Yew Tee IR ( FBILFERE ) FEXMB L, ERBHPATE Y T 5,
(6) B Haa DT
ITHREXADEBERM Lo DT TCHuLMLREL, V4 ¥ - vvrs— PR,
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7I3VA vy —AHEREYREBT 5, ¥, IE, TETFA vOFiEHMORE
PRI T 5o
9) TvHFA-AOTELE, cNECIumg HE X FLREDS TS, LiEOEsH
ABITHEOANX DL E L CKAERL DL L T Turong D 5D Southern Islands
BUABILED Tekong B EAMCHBT 52 HEHE L T3,
@® Southern Islands KX HFK 3 COMWAAH Y, FRAMLFEF =271+ bZ0
1 20O Merbau BRICHEPCH D5, O Merbaull LT % Seraya B WANRER
YRRTLHESD 5, (ABRAL0 a2 o008 —HclY T3h, Bk
ERTVS, AHMHL 80 ha)
@ Tekong BRREFOHEBEB LB -THh ), £ OKWRHE CHHH, FBREOEH
PODOREOHEREEIC, BRLALECANBEN -BREFTER T HHEAD
5. (EWHAT00 ha)

3. AV YE——}
() FBRESHAZHENBIAO Y vHE—nflilay vE—— iz, TLFLXHORBY L
12 Jurong Town Carporation (JTC) CH 5,
JT CRIEBEA,L AR EEAMPAM, SAEOME - FRL Y BAVHREB Y-
TV H2#H CMinistry of Trade and Industry (MTI )OEB TS5, (Z i,
Scope of Work Ri#O B b HAIKMT I OTELX B3 LEHDL o1, )
@ JTCOHBORMBIRDOLE D,
@ A B ' L721A (1980 3 31 HE)
@ B B @ #2 3%

] Development Expenditure

1978/1979 1979/1980
{$ million) % {S million) %

Land development projects
{earthworks, roadworks) 60.9 47.7 76.8 44.0
Construction of factory buildings 23.5 18.4 63.4 35.4
Land acguisitions 20.8 16.3 26.1 14.6
Construction of public housing 16.8 13.2 8.3 4.6
Others 5.7 4.4 2.6 i.4
Total 127.7 100.0 179.2 100.0



# 33 Sources and Applications of Funds for 1979/1980

Sources (M)
Loans from the Government of the Republic of Singapore 148.4
Sale of Factory Building and Public Housing 41.1
Operations 36.3
Repayment of Housing Loans Received from Public and Staff 25.8
Suppliers' Credits, Deposits Received, etc. 20.9
Deferred Payments for lands 4.0
Others 3.5
$280.0
Applications (5M)
Construction of Land Development Projects 578.8
Construction of Factory Buildings 63.4
Repayment made on long-term Loans 44.8
Payments to Commissioney of Lands for Land Acquired
in Prior Years 32.2
Land Acquisitions 26.1
Loans given for Purchase of Public Housing
and Executive Flats 21.0
Others 13.7
$280.0

® #MKRE (E2REH)

B vrrFA-ABROEREOREIEETLY, GRADREAE AR O BRE
EEFTO 7ot AEHTLSBECE Ao, —IL, ROBEIRANCARE L
TTHED, JTCHEDNELEDHELTCBHDTH D,

ARKXHDREER — Public Utilities Board (PUB )
—HHHER — Economic Development Board (EDB )

@ JTCit, »*#HFE—2EHAKKVTr L VDOEEHLH > T 5L 5THY, Chairman
Mr Tang I Fang 1EDBOHBRRATH Y, KEZ7FADENBL L VbR TV %, BHED
OHCHLMER AL L, SEOFTHERECS - THHERBESHHAO7 v 232 TI TCH
TV, TABBERECLB IO 2BL TR TSy, £REOPOLTHLAY
VE—SA— PELTHLARVEEZLObNR D,

—11—
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4,

1)

BIfA5E

ARk
() REBRORA

KABGEOBEARBILAPU (Anti-Pollution Unit ) 3FiE LT b, TORKIL19,
wEhb vy rrHE—-rEKB KD, (E3IR)

BAEAL, SO0., NOy. LEBHEE, WE, BTHEVCA, E#EVLA, CO,
ZRUEKFZRUCREE S Y5 1 ThHD, (19 RTRTHLEEOTEBERMLTVD
BT TRV, )

KEFRORRL\BBTH - TEHEC LTI S0, 52, BHEBTNO, . CO
Bl FRERUKFPHRICER 2 » F7REEHDIZ Vo EVC AR RBH VLS
Thd,
® S0.

oBAR: THMX 2, HHH1, BA1OEEH4B

0197 9EDETLHPEE : 16~T4pg/Nn (0006~0026ppm)
1BDBMPE=36pg No (0.013ppm)

o Jurong T HEHEE oKX L B VRBELZRL TVWh,

o~RIEH(3F~1 08 ) 0BHFAPAL " & BED{E

o AIE HENE West Gaeke B2 ( =¥ =V v - ki< ) ¥BEKERE) THDH0D T,

BEOBBEERELIDELEMCLETDHI L TEisv o, BEOHRE

M1 SBOERHGEPEHHE001 T ppm THSTHI 0 BEVETSH D,

@ NOx

cBHR: 5 R
©1979FEFEFHBE  42~97 g/ Na® (0020~004Tppm) (NO,.#BH)
5 RBHMTH=58 pg/ No (0028ppm)

°80, ALY, HHWTCRIEL, THHRO2ELUEOBFTHD, BRIE
DEBRRE VL ERLTVE, $711 9 7 4 ESLHBEMHRATLHELEBO
RimtEAEmAKE {, rooE i voRMths,

o Zfiflicit, S0, DHBELEL L, —~BRRHPRBELRH,

o HIE AL ER K (BREaynAR). LEREERUVFA Y= VEOS HiE
YHEALCWB(BARK LI TRoTVB ) DT, BEDF AL Y= VERLD
fEr¥mchBcadivgs, BEROMESER 1 5 BOBMETE 0.028ppm(NO,)
KHABE, NOx ELTRETBETHS. (BFTEINOLNO, ¥3{EK
RLTVEBN, ¥ v~ TIENO+NO,=NOx & L T&HNO ICIEL THRAL TV5)



@ 2MEE

cBRF  THWE 6, MW, WHS GEH16R

01979401 6 /FHEMETFE: 24 pg/Not

o Jurong TEME #BELE{40~50 pg/No Th 5B,

o FHHM TR GHICBE AR,

o PE HEEE, BERILKERKCKEXBIRL, 747 VBRTHELLETCho T
KEAPCEENDEMEDHE(S0,, SO, nE)DBEERELLD. BETIRE
DELYLBEAESR VY, BRAERECTAEL T80, BECEELT
WhEVL S,

@ VE

cBMR THEME 6, HAiFs, Bys5 AEH1I6RE

0187 9EDLBEMETHERIT g/ N TH Y, BHIBHES F Vo, HPHE
rAEETnhBEVCEORERAKEVL I TH D,

o AR, TORAFEBEH L, BRBLTWAEVWSH, KTxsETcI L, Kok
oW BVAR , P 2BERCRBLLBEOL 5 TH D,

® BTEVLA

cBAR  THME 3, MHEH3, A3 S8R

0197 94EDEFHMAETLEL 059 » month TITHME LB LE (089
g/nt month), CZHIABARAICLABRIFOEBIBIDLESATY
B
c 197 3ELCOREFLEYLDL 19T TEETRELOFEMERL T 508,
197 8EPLITHEMOBACEL TVv5,

o EMAMIKAD E—BEEHOFLE X I THB,

o HATH, KBFOMRAL 0 g/v? month LT TH H, co@ETEVL A
DERTRLTVASY, LR v A -2 TOATHRACERL LW 4%
DEERAL TS0 T, ChiBlicEBTA L CaiwbDD, ¥ VK
—DF BT OLIL I Ch T,

® BHEIVGLA

oA TEME 1, BHM2, FH2z 4R
©1979EDSFOBMETENLI 3 ug/ Nt TH D, BARBK L 5FixA %
TREMICL ZEHH NI,

19 TAEPLDBEEENLEATL20~4 0 pg/ /N O@WHEKD Y, BT A
A



o HRTRAKBADERARDD 80 pg /Nt LT THY, 31~40pug/Nu? TWH D
RPL2EDH25%THIPLEEDHRE, nLVBRENBVLVLL T,
@ Co
oA BHB4R
0187 9FEIIE\T, SRl 7EE~5H 38 20~49ppm
GHIBm~FH®1 18 21~55ppm
FH# 11 Ri~FEl 7 B 1L2~26

o MEFZEERABETCARLFL TH B, AFBAOEFHR1L5~2p pmB
BEThdrby it —nNOEARLE IEVEBETDH %D,

® £RibKHE

cFEBRBALILL, FRCEBLLERIAY v 7L 2¥ABRECHELAEI, FID
(F#RZ2 o= b 374 ) THFELT5,

°©1978&ERKVT, THHER, HHH, BAOVFh3pp mBETH S,

cHETLFIDETRILKFEASIFL T 0, BT, F£FHCc23~26
ppmOBHKSL D, FENKACFETLTLALE, by YF Y 7KL D

SFEE AFEFHHEE OBCHAELZOT, BKEBEI T V5, RERMEBE
DBEOL 5 Th 5,

ofeds, BETR, fMb¥rx ., 7EBOoEEXRERAWE LD I, & v RILKE
¥OBAETSEMRNE V.

@ Ao Frr (v V)

cBRAR: 3R/

°c19 7901 2ppm (BELKHAETHRL <4 ) 2HBLALED1 1~
58B5 %,

o MEHERL, LERRXKETH P, BRTRAvEI VY 4BREFAVIRIET
HAH0T, TRLHEMCHEBERTEALVS, BETRO0I2p pmEifiz 248
ARoFHAHMIENIBRBE CHALL Y vy HHE—-ADN{EEFFVF /1B
BEXBERCHEATrEIEVE VLD,



T PRINCISE ¥OUSE

7 FELLTRICN BUTLDING

3 NATIDKAL LBALAT

§ WORLS, WUDIHIST TERIFLE

5 TUK PAYOR LIBRARY

§ JURDNG IKDUITRIAL WATERWORES
T JTC FUST,YUAN CRIES RORD

1 JORONE PUMPNE STATION

1 JURDNG SEMTK MIRICE

18 JURDNE PRIMARY FROSUCTION

Lo < 11 sINeID
% 12 KRAKD PEUCE POST
13 PATA LEZAR AIRPORT

e 0& 15 SENANCRON QSIRIZY BIFICE
15 WR0DLANGE NOME FOF TRE ACID
18 NANTANE URIVERSITY
13 STHEARARE PLIMERT 3ND0L
13 STRARGOON SLUDEE TRIATMIND WERES
13 SELETAR RISIRVOID

(MAP SHOWING LOCATION GF MOMITORING STATIONS)

Z3NM KIBRAEROKER
( MAP SHOWING LOCATION OF MONITORING STATIONS)

2 BRAF—£20AF
SO, SOBMBE F—#i1, APU ( Anti-Pollution Unit ) 6B HE+Z 5 2 k8

TE&, JTCHBLTEF~BEMLTI 2D 2T o7,
ks, DL h197T8ERUVIITIEDF-—FROVCTRERAFEA TS S,
(3 IHoHERE
@ BHEYv#HA-ATHRIATVIAHEEREHLB00F ¥ Thad, 203D,
AYAN—FAADKHEI0OF LD, BROOH2T0F F yHEAEATERIR S,
CD270FrD35HLW160Fr BPUBTHEAEA TR IZL (REHANET
hoLEILOND, TOMOTHARFRII1005+ yBELRED, LIy va#—
ATCRROEXRTHI>AMBHE(104FA—-VvA/0) THES A TC-S880,
HERBROLHDAHMTL Y, TORRI LB VEEL6RD, (VT 19794 )
@ REATHRIALrOBRBEFE>TETILONBLALTHDN, Y HA-LKE
Wik, BE, 2<{aRkxFAL kw0 T, FREOAHBBEIOERE»LADE,



AR FRYBOXEREFL, AMANRERLOmRRELALNRSD, Jurong T3 #
HERBELEABRLAL 2V ABERIARADBEFRF LABRN /S DD ThH
h, 3P CRBBIBELHDBEE TH S,

KAFRHHE L T, SO0 x, NOx, EVCLAHRTERLOTCHEH, SO x,
NOx@HBrEXxAVOTHEZ LV 2OFRRETBETCERVE, BHAE»S
Jurong TXEMW LAY RELEBY L sV TRBBATVE E WY BRI H
ot BELSEILHA >BOEXREBL TV HBEFTH/EMAL L CT— BB KLE
BHELFCEATILOE TWAEBETHD,

@ REOLZH, ¥»VHE-AOTHT, HERFEBESZOQREHEBRHE L o T3
ADBEETLY, bodbBERLLIIVMALTCVWE, Z0k®d, GHANIBER
OERE Jurong BEBFA110m & 116m, Senoks BEMA183m e V5L 5EE S
¥FIJTCEAME(OHF LVERTIBOERL200ndH DL v 5,

W) BBHELE
REAFTROFRRLLCEREDOEH LY =4 Fixdh{ihvbosndb b, —HIT,
SOxic2 Tk, EMEYBBLTLITN, HEFVZTERERCHY, BFHHE T,
BHErBBLTARBE  +F 222005 ETOSO xBHHINLBETCH A, (ks
M roHHENRD S0, VEBTCELV)INOxK2VUL, A, +5 2808
BIEARCERFERY L L, Sriititck Wik, THI VEABHO S RFERER
L,
YYHFE—ALEVCE, BBESHE»ENE L, (19796 BEE8aBEER
338000H, 5 HEMAELIS30008E, 4262008, #—F-1A7—F— 1080005,
B 670008) BETHL-HHA TEREHEHERL L DRARBRLRT VDB TH S5,
ERHER, BFBROABEAKRERY =4 X 5D T 58, AFHREEECH D,
¥t 5, 2 Ip R VAR DOHEZ -, TGO L2bELDE, HiHP.LEK
BV, BB 26HHINS5SO0xdMATEAC, FLNO xR ARTHEBENR T
WhHELEZORD, BHE, AHHEHEBBVIELILIE LT VOERRRECHD LA
LRAFF L Lo THEER, vviA-—LOBRERCLHPHBCNO x, COoH
B LIRABESyrAOREFRECIEERL TV 5,

LaL, BRBEXHHEC1 9L L THLTACBRIAL LD, EGABOLLRD
T, BT 2 - v, HRDEOBMAE L Y R TILESS D, ThoDdF— sl
AT LRABEOBREEBRHEORMEIL SATESP THBETHALEZORDZ ELLKRE
BT 80, DPLROFHRFAXTIILTRPUEBLIVLDEELLN,

ITOBELLF 27 EDHDS80,; FEAXID Y/ VEELLRE,

-1 7—



6 KwmaE
YU AR ARBRENOPHRTEML Lo TWwh, TOLDERSEORBMIH A,

EBLCkb, 19704£T23700LE0RMBHAIL, TDIHE /A —~134900
Wa 5dTH D, $721 5 F v (NRT—Net Registered Tonnage} Bl LD#A1$ 3,200
ks, -

— R EMSEREOBRLEAL ., BRTCbfllr@rL TyW2 oD E
DHERZ, L HYbIS0, DEESEECEMAL BV, D, REAFHR(S0:)T
AEFT 5 KA R DOHRMPLORTLZERCARILERD D LEF LD,

2} KHEBH
1) XEAFBORR

KABHRC AT, KEFBKEITSEMT—23DhvL 5 TCHD, Jurong O
Southern Island AAMHHE D1 6 MLk T, 1980 FECAZELALTOC (EBAFOH
BHTRMLCO, LLTRDPARER )R 7T 1~84m/ /L OFHITH 2,

BRTREBROTOCAERNR LV, $LE1~30/L Thidrb, ¥ vii-
AEHERIE, TOCHE L DRV

¥, LR LEFERC Ayer Chawan BHUBHOI 1RS>V TH8 N6
(1970FETHA~197T14H1A)2RCHITF5,
® CcoD

HHRYC LS HBEETCH3C0DR, 214~461m/ L OWMELTH S,
BEDOBHEICTHREHCODE3N/ L THY, BRALAOKHS 0 A EBEEL

(BEBENC 23,8/ LIYXERL TV D YV HE—ATE, Ho2o afH YD

LeBIERETOERANMAE( 720X )BTV H, BECE#~ v By

VARBCDLSANAEXFALTVYSO T, BELHBITE RV, EROY v #

—AEHBROCODIE1I T70~1907 1E4HRLVT, BRCHATHEVICEH

Vo, CODBRVDIE, BTLIRKOEETCRAL, B RERKEOEE A5 v

FERFELLLD R AR VS, 2 e o7 L EOREEBVOT, EEYE

FTHo LxtElh\y,

@ DO (BEHFMRFE)

#58m/ L T, RHKHEVETCHS, HEDOBERTL, BBEBEOWHT 5 BHAEE

EX(RBHICTS 5 2m /L Y EERL T3,

@ mh B FB(/a=r~Fy o HlinE)

0~150m/L 2Eb20vTV %, BEDOBHTCIRIBLALBRBEBRAUT ¢H%,
(BERE i Ihitv2 k),



@ KBHE HE

Who&sakEd, 200~45000MPN /10 0néDfBlcHh 5, & OIGYRHE
vk Jurong MK i E HEFBH K TH D L LTV5H, BROBR TR KIS s BEIHE
( LOGOMPN./100m YL TFCH3,

® zoft
BOD, v, 7vex=7ivwThd—RICE v,
2 BRAF-FOAF
CODEDREF— #13MOE (Ministry of the Environment ) 25 #* 215 &
rAaicE, JTCEBULTHRXKERLTCIb LB LIL oo
i, D LLD Jurong D Southern Islands AAD TOC BT 57—~ £ (19804F)
¢t "Ayer Chawan &R0 EOZMAHE T — % (197T0ETA~9H) B AFEATH 5.
(3) BMALBORRS
@ FBEFETHIIBRORKBLLSOHKITABRRBAL, HBHTAELEE S CAE
LEIBRDERFRBEC L > TABEIh TS, TRALABESI4»FHHD, TOLABEE
LET417000/d (197948 )H0, BLKIDLFHOLERD FHAE AT T
Wh, (B, ERTCOTABEHERIBE 0% THd, —BXIZHI 0% )

Jurong THME ¢k, THMBEAKEZHHBLTVC2TEA31550, TO5H275T
WHTRKEXHBL T 0, BODTH Jurong S LT 5, R, Lo
BEKZ TROLBBCAET D00, LEBEROMBELIT-> TV 5D, THRAEEH, S B
BNZUBKOCODIRTFHIOM LTHS, (AK10~50m/L)

Ik TRECHHET 5B, BHZEECEET 5L 5 FHRAEY T3 L85
HO, BETHS00IH (19794 ) STFMAEEFA S o> T b,

Lic#oT, ZEOTRLIHFHABHORE RFHBREI Lo TVHLREbA
T\

L L, ZEOHKHE TS Pesek B ( Mobil #% ), Merliman B ( Singapore
Petroleum $43 ) . Ayer Chawan B ( Esso 122 ), Ayer Merbau 2 (FXb¥T
HFEHEHD), BukumB ( Shell HBEF ) WRAHEN 1045~ v/ BO R MHBR
TH/L=5 v VEEER3 0F t 0OGmibFEITH (BHRP )5 D, ChBHREL L
LIS, HoTCODKBLTIR, IRBESVTHHARNELT > darxd
HLEZ LN,

@ i, R0y, FROKBMABAR, BEAL DD, HEIDORHPA
FAFZVIRBAAREENDBC LB ARABELIEEINDEZHTHD,
Ly L, CODLERAD, mBOMBITARANEEN, ~HAREAMCITEERRFRL V.

—10—



5 MEBUR
n %

A H—ACEVCTEBENEY—RCHEYSL TV BEFIEMOE ( Ministry of the
Environment ) T 5%, HHEBDPAP U ( Anti-Pollution Unit ) 2 HWIERY S -
TERBAH2SBYEILESsTVHL ) THD, APUR AR OBABE LS fTEM
BEASCEHEBL VI L LAY, MENTEETEYERHLC-5 X5 TH Y, HBEE
LEBEOMIELOLONTEXELRLD TV L5 Th b,

i, 753/ FEOBRICU 4 o Cik B CD ( Building Controll Devision) % &0 &
Lz, MOE% @B L—~HO TRV ERKW 2 vyF A F v EHOT FAM AR
ODECBRAPLTEAETI L ALkoTVh, ik, a3y As Y SHIIHRKZD
LETHD, TOLD, BHEDIHCRELMEBEC O VCTLRRX (BRKAF VA )ROELS
BRELCDLHITHD, (F4L5HER)

@) RKLBFHEOBERE

@ KREFHHB D4, The Clean Alr Act 2 1971EKHES L THH, 197 2E I
H#EBE(FE4R)IRESN (197 8ELHKTE ), ThicEIEEIIBFCHRL, #
MRS EEEIR TS, AL, BEEEIBREIR TV,

tds, BIEEROBER, FEAALZb04L 520408, ELTVLEEERL DLEW
L3 Chsb,

@ REFRMEORANY*FEECToCv50BAPUTH Y, B0 L > K KAFBYE
RMOE#fToTk Y, EENHKSHEEM T TV 5, AEHLHMR, ERMYERT
BADTAREE, BROZATFETSH Y, 197 9F L1 8 34THRIC->VTT ABEE,
69 ORI 2VTHERORAFEET o T\ D, EhTHL, AERHUBETHE Ok
MARETHBTHHH, ChHD LRI FHFHBARN Y LB BEXHB LA L TRE
FEEN TV 5,

Ll AIOBEFIHOL S KEELUI»GEAREE L TWBHL LY, £, &
BRBLCEHERCL 2 2bb T, AMAIREROL 3 A RBAELEBR KRV TLE
BWALAMLEEYL G TEEA TR EGFREBTH D, B0 BB o\ Tk s+
LaBEBIBih ot,

Q@ BAEOYvHH- ARk 52E8MOBMYRT bOREMILAE S v+ — b BEE
EICH T 5AEMAMOMIESSL D, A= vrer— HER, vrHA—-LBFEERLE
ITHBWSHECHOAFTHEEL TVB D TH D, Jurong D Ayer Merbau B (Seraya
BOMCUBIAS )L, =+ v EERTCIOFt v/ Eoifitiors v va®HlL L5
LTHLDTHD, (ABIRKEHIN TR, 1980FE7 BLBIXN AT HRTV5)

-20—



#24H ¥ HE— DT

Ministry of Communications
Ministry of Culture

Ministry of Defence

Prime Minister House Ministry of Educatiocon

Ministry of the Environment {MOE)

Ministry of Finance [EDB]

APU ——— Ministry of Foreign Affairs

Ministry of Health

Ministry of Home Affairs

Ministry of Labour (MOL)

Ministry of Law

Ministry of National Development [BCD]
Ministry of Sience and Technology

Ministry of Social Affairs

Ministry of Trade and Industry [JTC)

EZs5M IS BEOTEA L AR

BCD {APU)

(zZ9ngrk)

MOE MOL PUB PSh FB



3

1980410 ARKeEXHLLEA7Z ¥ Tr25RM0E L, 2EMHLEOR
SO ARBIASOABMEE I vEF -+ CALRBERRX AL, REWHLEA
CHBEIN L EBREEBRYFES -k, OF1 5 - FBRBRERI U TOoRMx*ER
THILD2ARSVCTIERHELZET 2L ) AFAUCEFEL (2T H DT DL
BEELI R hRETHYPLEILDLVIHHE VNI,

ey, BEHCIOWRBR~LBCDAC &W( Clemar and Waner ) £V 34 ¥ 9 A
DIy EFYIPERHOT7 VA ALHE-T, BFRCEFLTCETCC2LD0THY, &
NEDEFOI LODRBIEKED, 1@ 80, OKAFRCHRIBETHL D4, ~
YHAE~LEFIHFERS 0, ROVCTHMERR L LTV 3 L5 Thd, BEY ¥ # H—
ATREMB2 TOFF (197 94 ) OBBYHEEL TV, ThoXFAERTH
MINDHEMT, SARISTephEE LV, COLIEEHEEMYERT 2HEEE
THHERFE I @ AVE, vy A AR HERBRAR 1 EL L, Xk
AEMERWE L CRRERR PO Ak IR A Senoko Stage I C X L HCHEKAKLL
ABYRBETSLVI30THY, TSV ILHERMEERBOHE R L\,

IDYHS R INETCODY v HE—ARBTH>REHIEHRIST TR e LEL ARE
DRE, ENMEERET DL I ECCARRAFLTH T, S0, Wiy v
2T, HoC, FEHOHEAI [ Jurong HE iIK ks VT 19 8 0 4E58 2 M I 0 K T Bt
EAEBLE I LERE IR VD, BELCHIWHOOXBLREE TS 008
fEg2rer—1ORBR IV COBEEL LD LHABEIAB] L HBEOHMH
BWINEZBTHDe SO, YuypH—nAHE, S0, WRLLTHERD S5 ~ ¢+
EHECHBEOBERP L ER S EHHHEITOHLILLOD LS THEH, Bk, EROA
MAREE LR L CAMBY 274 0% R (EmBEHE? ) #HWHL CVBH L3,
7K B B8R o R ] R I

O BAKCETHHER1 07 2ECRAEINTVALE, B cBTHH421 97 58K

Water pollution Controll and Drainage Act 2ifHIE I N, 1 97 64E it P
BESZNTV%, (COD, BODELAFLDAMLVIDENSTVD ) (HS5FE)
ok, BREEBEZIBREIRC VLY,

@ KHEBSBCET2FEIL, MO E ® Sewerage Department #iFiE L C\> 5%,

Sewetrage Department DU FRTHE MBI EGEL., LERIGEL TEAXT
W, BEMERE BT THLIBBLCVB, t4, TEBKOBEEYELEL TV 5,
(¥ vHdi— ARTELBCH, R ERER DA Vb, BICHEL T3 JIED v K
e LCRERDITTRME T CREL T, = — v 70 Johore &K% 44 754 v Tk
AL Tv 5%,



AR

KEZDOHH %R

{EMISSION STANDARDS FOR AIR POLLUTANTS)

Pollutant

Standard applicable to

Standard

Smoke

Solid particles

Sulphuric acid mist
or sulphur trioxide

Acid gases

Fluorine compounds

Hydrogen chloride

Chlorine

Hydrogen sulphide

acid or
of nitrogen

Nitric
oxides

acid or
of nitrogen

Nitric
oxides

Carbon monoxide

Copper and its
compounds

Lead and its
compounds

Ayxsenic and its
compounds

Antimony and its
compounds

Cadmium and its
compounds

Mercury and its
compounds

A1l stationary fuel-
burning sources

Any trade, inudstry, pro-
cess, industrial plant or
fuel-burning equipment

Any trade, industry or pro-
cess (other than combustion
processes and plants for
the manufacture of
sulphuric acid)

Any trade, industry or pro-
cess in which sulphuric
acid is manufacture

Any trade, industry or pro-
cess in the operation of
which fluorine, hydro-
fluoric acid or any inor-
ganic fluorine compounds
are emitted

Any trade, industry or
process

Any trade,
Process

industry or

Any trade,
process

industry or

Any trade, industry or
process in which the manu-
facture of nitric acid is
carried out

Any trade, industry or pro-

cess cother than nitric
acid plants

Any trade, industry or
process
Any trade, industry or
process
Any trade, industry or
process
Any trade, industry or
process
Any trade, industry or
process
Any trade, industry or
Any trade, industry or

Ringelmann No.2 or
equivalent opacity. (Not
to exceed more than 5
minutes in any period of
one hour

0.20 g/Nm3

{Corrected to 12% coz)

3
0.10 g/Nm” as sulphur
trioxide

3.0 g/Nm3 as sulphur
trioxide

0.0 g/Nm3 as hydro-
fluoric acid

0.20 g/Nm3 as phdrogen
chloride

0.10 g/Nm3 as chlorine

5 ppm as hydrogen
sulphide gas

2.0 g/Nm3 as nitrogen
dioxide

1.0 g/Nm3 as nitrogen
dioxide

1.0 g/Nm3 as carbon
nonoxide

0.02 g/Nm3 as copper

0.02 g/Nm3 as lead

0.02 g/Nm3 as arsenic

0.01 g/Nm3 as antimony

0.01 g/Nm3 as cadmium

0.01 g/Nm3 as mercury




5 5 &

KB OB &S

{(STANDARDS FOR TRADE EFFLUENT DISCHARGE)

(units in mg/l otherwise stated)

] Public Water- Controlled*
Item of Analysis Sewer course Water
course
Temperature (°C) 45 45 45
Colour (LU) - 7 7
pH Value 6-9 6-9 6~5
BOD5 at 20°C 400 50 20
COD 600 100 60
TSS 400 50 30
TDS 3,000 2,000 1,000
Chloride (as Cl1) 1,000 600 400
Sulphate (as $§0,} 1,000 500 200
Sulphide (as S) 1 0.2 0.2
Cyanide {(as CN) 2 0.1 0.1
Detergent (LAS as methylene blue
; 30 15 5
active substances)
0il & Grease 60 10 5
Arsenic 5 1 0.05
Barium 10 5 5
Tin io 10 5
Iron 50 20 1
Beryliium 5 a.5 0.5
Boron¥* 5 5 0.5
Manganese 10 5 0.5
Phenolic Compounds (as phenol) 0.5 0.2 Wil
Cadmium#** 1.0 0.1 0.01
Chromium#** (trivalent & hexavalent) 5.0 1 0.05
Coppexr*#* 5 0.1 0.1
Lead** 5 0.1 0.1
Mercury*#* 0.5 0.05 0.001
Nickel** 10 1 0.1
Selenium** 10 0.5 0.01
Silver*#* 5 0.1 0.1
Zinc*#* 10 1 0.5
Metal in Total** 10 1 0.5
Chlorine - 1 1
Phosphate {as P04) - 5 2
Calcium - 200 150
Magnesium - 200 150
- - 20

Nitrate (as NO3]
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B Jurong #: T Jurong JI| Cix g 2 &1, —HEolF Ktk Ltk v, Jurong M
XoTHEBKELLTODEV S, CORDKOHFEHECIEA»L L TERBKOBFEERE
RELCVBEZLOND, )

Yy HHE- N OHKABEROS ik, BEFRE, BKSKRE, BEIEHFE, ik
BECLDL0THY, ThROOMBORE, BELCSL >R, BERErLERS 2~
YA E s EHEERAL TS,

@ BAMBELOVTLP S A ( Port of Singapore Authority ) BHE L%, IMCO

DEDHDEIBHICEY, Malaceca B OMEBRH LTV, MMUTOLRL L MBOHLY
Botwb, PEARMORBKICOVTEH, KAWL, B, cahrORELER
LTwvd, PSARF OB, ERBECERSEBHEYFEL. »olS A%
L T\ B,

PSARTA, MMAOREMH, <33R 22k Kkkadtnsm tooRREpLAE
+ % 4% Sebarik & (Bukom S EM 1 0kn ) ic, 83335000, %F OMMENHD
HRBrvr—kREL, FHTLAEBYT>T 5%,

T Db

BE, vorry#-a2rBEEER L0000, HHMHCHEL TENCEMIN TS Y,
THECHL, TABEL TCLEBYRAFALK>T58, APUZKBRBRELLOBRH
5525 ThHY, BEGEAL o227 tEBL Oy v A— Al AENRET
2 Vv—AaBonl Y CRBEREYERLLIETHOMERTCEITC S, 0D,
JTCLLTHAESEVE Lo TVAVHRBHERSVILERINKERLEHE
HBLAVEZEZTVR LI THD, 2EVBHEA»LAT—HERTBECARANIRE
FORRLVET LT LHEEOLTLEHMOILVX ) ThH b,
ABHRHPRAEHEHBORMNBEFER oV Cik, MRFZD2a vy F v E&TRO /T
APICEOTXALRTVEE, HHRTHFECODVTD,/ VAP o TW Ve, B
FEHLTOHMBHERL Lo b0OD LY Thod, (APURFBHL, RAKHZh
FhOTRFECOVTHBALX T o BRIBZAPURCMOE 0B EEIIHET CHE VL
¥Rl o)

1k, FRBLEREORBBNEREREE~-R0LDTHHH, JTCHERO T X
TELEob D ThHhoT, BHMCAPUSORBBELBROBANA ok d D TRV,
LD, APUBRHAEE TR AKX L THIBIMERETo O b
TXAEEok b\ 3 EY AEM MV,

@ ABYvZ#R-LBERrLBROD o BREBEHAERRD 125 L CChangi BEZ%E

BHEHFON TV 2, BERR T AVRITBLMEARBALERAZTORNRKL T 2001 Y



Chot#, TOERIZCADD ( Changi Airport Development Division ) %FHEL,
HHERLLE Hodr ko f,

R&EY v E— A OEBIH Paya Lebar BB EXEO RN IS 528, T EgH v
vHE-AFOLEEE BTV 0 CELEY EL, ECSEOWERIIRT D0,
Pays Lebar k% BEik L THBRMOM XMW IEL CH L  Changi EHELHLBR
Fehd, M1 98 1FETEroMlOFEL> 5, BIEFMOEHtL L
T, BZEBADCEBVEEDH L LABBTH D4, Tekong B GRANBERH
RUo—HHgmE il LBE, BRUERSHEBOMEYD L A5 USRS B, T2 T
MEROWMEL 2o, HFBBELLMELACAVWE TS » F O MATEIE I & 4
DIVl DBRAETH o7,

6. ARANRER
m # 0
O REHE 19794 — 64{FKwh (19704~ 22 Kwh)
THEDERSCHEVCENHERIMMO—RE 2T v b (19T70~7054D
EFHHUEL 227% )

2 REEN
1) BREREM (# #)
Pasir Ponjang ‘B’ 4 x 60Mw= 240Mw
Jurong Stage 1 4 X 60 = 240
Jurong Stage 11 3 x 120 = 360
Senoko Stage I Ix 120 = 360
Senoke Stage I 3 %X 250 = 750
Sencko Gas Tarbine 2x 20 = 40

at 1,990 Mw
(i35 € Pasir Panjang ‘A’ 2 X 25Mw = S50Mw 2% 2 2348 k%)
(FEeHER)
) BRPOBEH
Senoko Stage Il 2 X 250Mw= 750 Mw
(1983 F W BEBIMD F5E )
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Jurong RGN
Y
‘i&..i\@
&g

Pasir Panjar‘;g X
LT AN

ag&
EO6R BEERKHNRBEOYAS b

(2 4#OFtE
D SHLTELOERLREGMOEEMRICHFVERIZPEE THU S Z LA RAEN

TWDH, 2O, BRERNYFERTHLENS 24, HEATR-IERD 2005 R

HEBAhsdELOBERL ok,
19874  Serava B 7T00Mw ( Ik GEh, BCARKER)

19894 Tekong B 7 0 0 Mw
JTC @ Chairman D BHTREFNEBRH OB LTS L I KL TH ool

@
Y HE-ATARCEROTELEEYELLALEAT

PUBTCZofRELLLT D,
ELVEVIETH ok,

(3) rihAEsE
FROHERVCTAIEELELDOTREVEIATHD, JTCEBROKR, THRHBE

s ) L TAEBEOYHHER VT 5L V3L b b r—RAFF 4 L5 EEKBREY
AOELT, WD3 r—ADYHBEERSVLY  ab—v 3 v (FEEAIX1990£)

{75 2 £t C—B4EL, Minutes of Meeting WWERHLL 7o

@ Seraya B 700Mw (350Mw X 2)

@ Tekong B ”

@ Seraya B 7T00Mw + Tekong B 700 Mw
CELALRS1BL I TCHRD LS KR HBED

Wh b BRAS
(#89H)

”

L2 L, Minutes of Meetings
FEXRLALTE Lo



D Seraya g 750 Mw {(250Mw X 3 )
@® Tekong B 700Mw (350Mw X 2 ) W h A RRAD
@ Serayal 750Mw + Tekong B 700Mw
D, BARMEL TR, KEBRORMPERS Y »# A— LT s LBIC LEEDOE
EvHBEERCEThRESSCHHBEYHET R oL LL, Y rHHE—-ALQLEEL .
(@) HrmAEsE
ok, BMEBLAUHBECE S HEBEERAD LR . ( BXOBEHOARXZEICL
THHLL)
© B | N 35 5KIX 2%
@ # B ARFRE 1547 bv/tw (BBERT 0% )
R %k 7,0 0 0 Keal /kg
ARERS S 1% (Wt)
® & = S 200m
iy AR 1 82FNau
it A REE 150°C (HERBEEIEREET)
ity ATRHE 30m/ B

@ ®w #H K WEHKE 29 4 n/
HEKREE 7C

® HEHEHK K& 1,200 n»/H
CODEBE 160ppm

Keso, BAOROHED O ERECCHEED LBICoTIRE 8 9 BICRT,

—29_
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7. —HEBE

(1) SIS EBMOTHIE, National Iron & Steel Milis £ T35% Jurong #E K105 5%
ATHB, BLBIEL LTERFLOMBBEREFERNLTHEAFIROMKFTH Y,
—ENEFRBAEY v HE- ARV, (¥ vrA- A RREhRisrE < h VRN ESR
D12 ThoTBEDRFHNEGHELERL T3, EHRBL L IRFHERREL VLE
& BEOENEZ LS THD,)

Jurong O TEMBROHRBLRBLAEKE, BIHOBER24&» 6 KR8 OF (v
CA)DPREHMLTVIOHEEHEIN:, pAEVBROIBOLI TH I, ¥y ryHH—-1LE
RCKCTHAFHREL L CHEBERE>TVHEV T,

@ vyFHE-LEFE, —HEEFORRCABE Lo TV 58, ZOBEO 1D LTI
LEOAEMEREL OND, Tk, vV— Y THHEDLELTASEANKERVTHhI—R
BEFOHEXIAEEF - (VA i thby viyd—ABfcL o€, BREB, THit
DY VELELTO—BREFE VY BRSOV LERO 12 L TEBLBRVX Y CHEL
b,

(@ —HRSHKBELT, 2290 FoE-—wa, A, #—2 5 ) 7OHNEHE R4 XD
T U =TY VIR ENRENBR oL T e Lt AD F o E—FABHIN TV B E DS
BITCOChirman 64 dNtco A —A SV TDFoH-FARF—A L5 Y 7h b
ZERUAREBAL, BEERTHARCHRETHIRNTL Y, A4 AD 7 afl— ¥ ik, B
EHroRBTHEHAL THRMLETETI VS LDTH D,

Lil, BEHEYEERALL CCIEDBENELLE, BEA-RA L3V TD A aF
—FAEBFLTVDHE VI LABEL L o, BEL, #O5miz, BERATHRXOT
B7o0-HOAan Lo U3 nBRAENEBE Chmo bl 2R MEiC o\ ¢ Bl
Rigbitd ot

@ ZDHEITCLBBLLER, UHEEKSVTR, 2052 TROLEDETHEZ LT
£EL .

Q FR:ARCISGEERTHR

@ H¥: B8R0 BE — 800Ft v/ 4&

MHEER — 1005 v /4

(EELES00F v 3 BH <~ ATHIBO0F vicHST 54, SEHLE
EE100F YREAHHEAT THD, 4805+ v OB 8T ClH
TH5EETHD )

@ Y1 F: Tekong B (Z£9E)

FERBHA : REDRD, ¥saVv—v s vTh L TONRBEAILI000&ET5,

®



6 ERMMBECHS HHBECOVTE, FEOLB DY vy t— A fllies { Bl
L ELBFRLRFSRO—HERF (BHEERE=100F ¥ /F) c2-ToHH
BELLABL TV AP oD T, BETH I LR TIRD oI,

G, Yialv—va VOB CRTHBEORM: shic S BHHBE X E» 55
BHEHN, t01H198 152 AAEOHNBAEYERT 2B eBERE R THZ L
TEBL Lo

® Yo, JTCALR—ARHEFROFR, FHSKOV CLEHICL TEL VL OBHD
7. BEMMS THEL &,

8 ZOMORLEFRT- 5

) ARANBEFRC—BEUANOBMESHAEYEB T2 0Nk >TR, BRTFHETAD
HRESYHIFEOEMBE*HETLI LT, ThUAOTBHEFEOHREOHRMIC
MT275-2b 0B CH B,

LL, yv##-Ar ki, 20BOF— 2 3BETHY, £, KEBEETCOIIEER
CEDBHMHRBEL Vo REOHHRYEETAF - S b v, BEMIBERD
BMALRRL, vy A-aflic, 7- 2RERCHETFRAMERMSN (RQICDVW Tk
198268, KALDWITR1981ESAFT)DT—2EMNE2EHLALLLD,
JTCREZDEFNTHZ LB L,

2) {BL, Jurong TEMHFixH600DTIH - fEFAS O, KEBEKTIT, PFRkixg T4
PO TKBLEDLRLBEIATHDDT, ZOTKBHLLOFHARUAINIDF - 2%
IX4ET DEMIiE, Jurong X 4 Southern Islands XML TV 3 3 DD B
SOHHAKOF— 2 IRETHhF L, KBNERBLZLOR LY, RGBKRTRME4OTL
B -BEFILOHFRADF - 2 RURBHEGO F - 2 2T 5 LB nHH, —REKC,
YA FE—AXTH - BERKBTIHHI BRI VLV HERI2L AT, 0%
F—ApREERANYE 5 PR ETRMAR D,

(B) FBROLEY, TOMORERF—FOFELY i ab— ¥ a2 ¥OR YV HRUOBRIECKE
(RS RETLIOTCHLD o, SHEb Yy v - flofEERAEY 5= »2 L, BB
B TRBEYRIT ILERD S

) vvHFE—-r kBT 5~ 35 v EHCI VT Johore BEEOIELF KT THMEIE
BELT D, Y dHE— A RS 2BREEAERAR» A THZOMBEECLISE
W 2 hR WHEESRVS, FORMABEOAEATER VDT, IO 7 vHEHO M
HEO LB 2CTEARTFRNOMRAL T HILC, vy HF—ARHLEEL
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9. KRF— 2%

(1) [ROER
@D vyFA-AEHABCHECEIAEBL O S0, BAHHERETH S, KT

280C(6R)~261C(1E)EFHT2T1%LRBLL-ThEIELTI,
BERTAHLBEEATFHE3 06T, RIEATFH2IITTHL,

@ BEZEMYAC TE0RHMETHN, KATHhIZIFHLrL 3 AEEITOMMME 4 A
Hab8 BEE cHORMALLH, o N L TRV, 11 2FCIYTAI -
NBIFED

@ REFPCHEROBVCEHMBAEC O VTOBEMALA5L 18 (FH ) XAN~ERDRA
A%, BRI 1Lbm sl Fgv, $L8A (W)X BARS~WHROBmAEL <,
BER LS m/s L FH 2L oM ELH TS,

YW HAE—-ATERL I ARSI 3 8 2 ek EESA (North- Erst Monsoon Season)
5 AtE¥26 11 B ¥ CTYHASFHEZE (South-West Monsoon Season) & \»\~, [\
Y LM AREFEL LT3,

(20 BAKRL

O HERR
YyHA-A T, 4 20MERAL D, EMEL Singapore B 25 # ( Paya Lebar )

Kk o, finx#s#HETCChangi , Tengah, Seletar OFZTHILMICH 5, (FE11H)
EREAIE RO L D CEAEFTCR 2 4 MBRATH 54, BBEAFCIEMND
BABT otV BPRBXRELTOBMAS3 752, hk, [RBUEEST

Meteorogical Service Singapore X #HEL, @KL TV 5,



@ LEZ%
1°20'N, 103°53'E B BVC1B1B/ 9= ,5FHE000 06 (it
MEfTRIES v+ Y v FE2MIL, SEH3IFnEceovTEH. B, REr#E
ML T B,

O Tengah Seletar
g o
0O Chang
P Leba
R Fap e
X
‘ Vi
A
N g
AN
XD
FHE AZ2HRIGEE
HER ABEFOBEECENEE
] Changi T h Selet
mgaK(i,;gort anili rbase eng?&irbase ¢ e[flirrba.se
{Paya (Seletar
Lebar) Aerodrome )
fir & 1° 22N, 10355' E { 1° 23’ N, 10359’ E[1°23'N, 103°43'E [1°25'N, 103%2'E
AEFES (FHER»L ) 3Z2m 8.1m 1.6m 85m
HEFTH X (HE»IL ) 122m 1.2m L.2m 1.2m
B BESTS 2 (EHBEND)  32m 156m 24.2m -
” (HiFR»+rE) 124 9m 101m 166m -
HAIEB KA, &, [E, T,
R, BR#E, ial x B & BE, &&,
B, Bk, R K
&E, BH&E,
#RE




(8 RREBPF—FDOAF
SeBEDOF— 2 Lo\ Tit, Meteorogical Service, Singapore RUOBEsLY iR~
ARBESRERPORUY I A TE, JTCEBL TENLTADLADIENE 5%
frds, 197 OERUFAEAO F— # 1o\ Tik Meteorogical Service, Singapore
PHEAFHATH D,
@) BREAF—-20AF
Fo o BRI TS5 — #12, PSA (Port of Singapore Authovrity) 754
2RI A LATCEITCABMU CEMLCLOLBLE Lot T, BEOBLAR
FABEER: v —BEAT- 22 2RICHFAHLTVHDT, zofffteTy s el
C\ B, Ayer Merbau B~ Gk 2 T #C B E L CfF b1 [ B Bl RO 7 5B 4%
F— g (fm, W, B, B, 19794F68~98) Ry Bsso 28 L TV 3 Ayer
Chawan BEAUBHO 7 — # (i, #HE, BE, MM, 1970£7A~9A) REKAF
T2 TH D,

10, MHILBAEORE
1) EXFE
(1 KKHRBE
O KFFERoOEEOETLEPE., SO0, NO, VUL AT HH, NO x t2Tit,
FERUBERCHLPEHEOHBRE (ETR, B 5~ vF)IKBTHF— £hi%
s SBPUETAIRLTE, BETHHLELLAD L, 2N OxDFRFH K
NO—-NO. oEBMEL VI ARTBEAL), roMEBECLBRES CHE L
LEZLRDBI Y, BERBPEY v A- A CREERCENO x HHRBELE Lo TV
WEEHIKEY, SPWHHEROINO xBARTAOMRBERE LV & & Li,
@ FEBESHER, ARANEEFTRUC—HEHKF KoVWTHF330TH D, WTh
LbARFEATOIZ L6, KAFRPHELLTEVLAREOTESR? 72 4 —C
HHI LI EThisv, Z0LH, APULXHM, BHERARSCOVTHELLE
KHAAPUDHME,rOR XD EERORBHEL IR AL IATH o, LinL,
LALDVTR, RPECHTIREFROHBETLHEEORVFAL TS o, T8
HESFrLOHRE, BEEHBRIZEBE LUSABMNLLODIENL, GRALLDOLSH D,
BRI cEELMERZ L, ik, HIREOHBFMLETI ik, SO x DIkl
BRERUNTH B, SO x OBHEFUN BEHTICHDE 2% > v 7 He A
CHAL, THEXBLER, CCLARSTEH K Y BLATAOYETE E Lt
EE L,
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TRAOEWHICEELABEBHL VT E, v rvyA-—LEACS VT HEEL XA
TWBADTHBEI LAY LY, D, QB2 1, £H. ASALOTFAMEE L Tk
SO0, 2FEFTHE L L4,

KHEBR

® CoD

KOHRERE LTk, ARMEC L2400 L KEPH F s v &k oEBEYHR
BELLl2b0550, BELEEAGKAETL IO THD Y, SIZRHEHEAGCES:
E25b0 TRV, KPRH2ERDIMEBRK L >THBEI L, TOB, ME
WOEBEHI L o€, KKEHL TVHRMEBHERI R D,
BEREFFAELTHEKTOEBYIHIHE (4 2 2 RETD ) REL, EHEKP
THERCER {3,

ARMEatKe, BERFEFTFET 2R C, BEDOMMEUCEBESR ( FRHE
HAIRLoTHBEIRI-BEGYBOD (EDLEEEARERE) LHL, FBhHERD
BELLTV%, LL, SOFETE, —HfCov TS Al tosftrMELEL
L, »oBBLsBEETHLIOC, BEDOR D KIEERT B VT HEEDY BRI
SEL, COBRREREACERERELXCOD (LEMRESERE ) LHL, BRDED
BB EHEE VY,

bHECIVTh, BROFRYC L H5HEBEITACCOD THLL TV 5,

BEEIEL CHHHAKDOCODLEBOD LM, —BRICERN nBEBESS
h, CODDEHBOD L WBWVERXRT.

COD2METHHEECAVIFEAME L TRB=ry By altBE/osflh
P Aa(Z2aafAyva )b, JISTHRMEXAVIZ LKA T D A,
HNECRHEELRAVRLIDHE, By o aBrAVAIRRILEEL L, Bifo
PWEABLhAEN, HRTCRAM, = 2 DHEBEZO DBV TVInVOFHR
Th b,

KRB R VT, YTWHHLE D, ARHPEOHEELLTCODEAVRIEEL,
ATV Tk, YA F—-AKEChin HBEOBH LB T, HFOHE (¥ vk
AL TAVHRT, B2 A@A VY7 42 AVHAER)¥AVTCCODRSNTSC
LT Do

k., Viab—YarkowvTd, LROBARUY : 2 v—v . vOHRRKEHV
~NABPHLTCODRAEERE T %,
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3P EBRUTFI VBT AARKAREH CAVSRHKL, ThEh3115,

28t/ £, XIHAODHREZL8 3 CHYBETHOVBEBNTH D, BiRics
HBKBIZHI 0CTHDOT, MM KEER3 8TRER LS. KEHF®L LD L,
BHEMO S HRBALL N, AESHRL > THERHERL ALV RBICR S,

BEoBA»S, SWHH LSO, HPEcs v, KAFH2FMCRAL,
Yiab—vaviRkeTh, LEREFOBEBAKSVT, KBOFHZTFHTS
ZrETdh,

AWK
BUARKNBREFOBRBESHEYT I K o Tk, &K, ARRKOVBEENE
BHETthD, —BRKAGRED (BR ) 20%4ARKE LTS, ThbEHNT
sy, €2 v OEMSCHBDFART 2 2k, LrL, xEE0EE, SToO
YHA—ABFrOOBERCRIOMBERG N TEL Y, FLXFRBECHSVTLE
Eebrttdbiohrot, Zhid, HICSeraya BT, ¥/ TekongBb i b
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o7, BRPERECEAKARROLAEBMER GOV L L L1,

A EM X R
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HREL T, TChTBEEOMETLD DT, ARAIRERN, —HHUSEHR VThL—
BERZA4PE VT4 -2 2T 4 TH0EBEINCORVCRAEKELZ, DES MRS
WTREERZ TRV L, #oT, 75 Y OHBETL YIS0, KL
TRBERUNAOHRLHRE L vbok L,
BREENRECO2E Ry -2 (#ET&R)
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Y FHl 198144 B~85H
V=t 19814128

i, FHRAEBOMBIICY »» F~ LRI XML /- Scope of Work, () ©ix, K
FREOHELIREABREAC L, 198 1E5 HroMBTHZ L ELTVREN, ¥V
HAE-AMSENEMLEXBERLTH Y, TLBRATCIARAS P a— A% RI EFDH
BRP oo, ERORSr -tk ot
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8) FHAZE
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ZETEEL I

Viab—Y3 YT, 2T200 el FETELBESOHEE~DENMNARE
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Jurong Area

A.

502 - Wind Velocity, Wind Direction (Surface)

@® Meteorological Observatory of National University of Singapore

Jurong Town Hall (roof-top)

@
€)] JTC Laboratory
@ Residential Building (15th floor)} (roof-top)

Boon Lay Way, Block 200

6] Fire Station (Bukit Timah)

Changi Area

® Meteorological Observatory of Changi Airxport

@ Bedok Police Post

Temperature and Wind Velocity Gradient Measurement (1 vear)

@® Meteorological Observatory of National University of Singapore

Velocity and Wind Direction Measurement (2 days x 2 points)
D Jurong Town Hall (roof-taop)

@ Meteorological Observatory of Changi Airport
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QUESTIONNAIRE FOR EMISSION SOURCES

Name of Factory

Name of Representative

Address

Name of Person
Replied to
Questionnaire

Telphone No.




A Form of Questionnaire for SO Emission Sources

Table 3-1
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Classification
Facilities
Fuel & Raw
Material

Operation

{7) Fuel & Raw Material Code

(8) Consumption
Rats

(10) Gravity

{11) sulfur (wkg)
Efficiency

(6) Begining Date of

{2) Factory Code
(3) Facility Code

(1) Address Ccde
(5) Burning Rate

{4) of

.
1
H



(13) stack No. E
E E
(14) Iocation Hesh Code i :
of Stack i [
LoDxm| P
[ |
[ Location i | ;
DY¥{m} | . i
il
R
{15) Stack Height fram gqround ‘ - |
leval (m) i
T
(16) Inner Diameter at the too = - ,
; of Stack(m) 1 !
R
Rating b | [
N T A '
Flue Gas (N /h) ; ! ' : E
. N
an Operat:.ng3 { i I i ;
! I
Volune Max  (N/m) 0| ]
! Normal 3 I l ! v i
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L t I | i
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' (18) Flue Gas Temperature | !
! (°c) ! !
(19) 502 Concentration } o
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(1)
(2)
(3)
{4)
(5)

{6
7
(8}

&)

{10}

(12)

(12)

(13)

(14}
{15)
(16)
(17}
(18)
{19}

{20)
(21)
(22)
(23)
(24)
(25)

Notes for camleting questiocnnaire on
s0, emissions sources

Fix the code for town area, like JURONG 01, Tekong 02.

Fix the code for each facility or plant.

The faclities of the same factory/plant, the code No. should be serial.
Refer to Ttem No. and Facilities Code of Table 3-1(3).

State by Kcal/m3h for the burmer cambustion, and Kg/m2 for combsution of
solid fuel or waste,

-

Fill like 80 12 31 for December 31, 1980.
Refer to Table 3-1(B) and use A-D forum for the mixed combustion.

State the consumption rate of fuel for ae hour and use A-~D forum for the
mixed combustion

State K for Kg/h, L for 1/h, N for Nrn3/h. Alsg £i11 A-D forum accordingly
for the mixed cambustion

State the gravity of used fuel and/or rew materials, like 1.1S.
Fill A-D forum accordingly for the mixed combusticon.

State the sulfur content of used fuel and/or raw materials in %.
Fill A-D forum accordingly for the mixed combustion.

Fill the desulfurdzation efficiency only when and only for the facilities
such desulfurization units are installed. .

State the stack nuwber of the facilities stated at (3). The stack mmber of
the same facilities should be serial. In case the factory has two facilities
and one stack (collective stack), state the same mumber at{13) for those two
facilities.

Refer to the attached map where you will find the mesh code and mesh No..
State the height from the ground level.

State the diameter for romd stack and length of 2 sides for sguare stack.
State the gas volume from the stack stated at (13) (wet):. *
State the gas tenperatwre fram the stack stated at (13)

State the 502 concentration in the gas from the stack stated at (13).

State the measured valus. If measured value is wnavailable, keep blank.
State the renth of the competent year.

State the number of operation days.

State the mmber of cperation hours.

State the average daily operation pattern of the month.

State the code No. which stated at (7)

& (26) State only for the mixed covbustion



Table 3-1(A}

Classification of Facilities

e Classification ® iases Classification
Facilities Tiem No | Coda 115 Facilities Tram No 1 Code No .
Boiler(for utility)] 01 1 |{For Refining of -
. X ‘s Coprer,Is2d,2inc]
Boiler(air conditidn}0 1 2 R
) Roasting Furnace 14 ]r
Boiler{others) 01 3 : 1 L
Sintering Furnacs 14 2
Gas Producer 02 1
s Blast Furnace 14 3
Gas Heating Furnacd 0 2 2
R Canverter 114 4
Roasting Fumace 03 1
. . M=lting Furnace 14 5
Sintering Furnace o3 2
. Dryer 14 &
Calcining Furnace g3 3
Pellet Baking Furndce 03 4 |Active Carbon Manug
facturing Purnace 18 1
Blast Fumace 04 1 Ele iytic Refin
ctro. c -
Converter 04 2 ing Furpace of
Open Hearth Furnacd (¢ 4 3 Aluminm 20 h
Metal Smelting FurH{ 05 1 - -
Fi
Metal Rolling Fur-| 0 6 1 ;hﬁfﬁph?"g“m??hg‘;‘g
Metal Heat Treatment rhoric 2cid & Phos+
Furnace 06 2 phonic Fertilizer]
Metal Forging Fur-| 0 6 3 Reactor 21 1
Petrolevm Heating Concentrator 21 2
Furnace 07 1 lcalciner 21 3
Catalyst Regenerator 0 8 1 Smelter 21 4
Sulfur Fecovering
Furnace g8 2 [Far Manufacturing
Cement Kiln 09 1 g;g;]mm Typho~
Brick Kiln g9 2 React 23 1
) 03 3 |oryer 23
Pottery Kiln 09 5
. [For Mamufacturing *
Glass Melting Fumagee 09 7 Smelter 26 1
Rt.aa . 10 1 Reverberatory Furpnhee 2 6 2
Direct Heating Furl 10 2 React 26 3
Aggregate Dryer 11 L | bryer 26 4
Raw Cement Material
Dryer 11 2 Coke Oven 28 1
Rav Brick Material
Dryer 11 3
Casting Mold Dryer | 11 4
Detergent Dryer 11 5
Other Dryer 11 6

— 588~



Table 3-1(B)

Classfication of Fuel

Code | Names of Fuel Code Names of Fuel

0 Heavy Fuel 0il 15 Town Gas

1 Crude 0il 16 Rich Gas

2 Naphtha 17 Petroleum Refinery
3 | Light o0il Gas

4 Kerosene 18 Others

i 5 Black Liguor 19 BIECtrl?ltY

6 Coal 20 Waste Qil

7 Coka 21 Digestion Gas

8 LPG 22 Hydrogen

9 | LG 23
190 Cracking Gas of 24 Methanol

Naphtha 25 Wood

11 Coke Oven Gas 26 Acrylic Acid Waste
12 Blast Furnace Gas 01l .
13 Converter Gas 27 Acrylic Acid Off Gas
14 QCff Gas

Classification of Raw Material

Code Names of Raw Materjals| Code Nam=s of Raw Materials

51 Iron Ore 54 S§alt Cake (Sodium Sulfate)
52 Recavered Sulfur 85 Sulfur for Manufacturing
53 | Petroleum for Sulfuric Acid

Refining 56 Others
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Survey Table of Rivers

1. Name of River

2. Survey Point

3. Flow Rate, each month t/d
4. COD Value, each month ppm(mg/1)
/5. Water Temperature, each month °c

Notes: If the survey point is more than two, state all

such data respectively.
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SCOPE OF WURK

FOR

THE STUDY OF ENVIRONMENTAL EFFECTS

OF COAL FIRING POWER STATICNS

AND INTEGRATED STEEL MILL

DECEMBER 1980



This Scope of Work is agreed by the following two authorities

concerned;

The Jurong Town Corporation,

Government of the Republic of Singapore.

Japan International Cooperatiom Agency,

the Official Agency responsible for the implementation

of technical cooperation programmes of

the Government of Japan.

To confirm the aforementiomed, the Scope of Work is herewith attached

and signed by the responsible personnel of the said authorities

concerned.

bDate: 19th December 1980

Issued at: Singapore

For the Jurong Town Corporation,

Government of the Republic of

Singapore.

AN

For Japan Internatiomal
Cooperation Agency,

the Government of Japan.
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DEPUTY DIRECTOR
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DIVISION
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PROTECTION BUREAU

MINISTRY OF INTERNATIONAL TRADE AND
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1,

(1)

Introduction

In response to the request of the Government of the Republic of
Singapore, the Government of Japan has agreed to extend the
technical assistamce to conduct the study om the environmental
effects of coal firing power stations and the integrated steel
mill which will be sited in the new industrial estates of the
Republic of Singapore, which assistance is given in accordance
with the laws and regulations in force in Japan.

The study will be carried out through The Japan International
Cooperation Agency (hereinafter referred co as JICA), which is the
official agency responsible for the implementation of technical
cooperation programmes of the Governmeot of Japan, in c¢lose
cooperation with the Government of the Republic of Singapore and

authorities concerned.

Objectives

The objectives of the study are:-

{1} To conduct the field survey in terms of air and water
qualities within and at surrounding areas of Pulau Seraya,
Jurong, Pulau Tekong, where the proposed coal firing power

stations and the integrated steel mill are to be sited.

(2) To conduct the simulation study by computers based on the
data obtained from the above said field survey and to assess
the estimated pollution loads when these plants are in

operation.



3. Scope of the study

3-1 Survey Areas

(A) Pulau Seraya, the proposed site of the coal firing power

station and its surrounding areas.

(B) Pulau Tekong, the proposed site of the coal firing power

station and the integrated steel mill, and its surrounding

areas.

(C) Other areas mutunally agreed to be surveyed.

3-2 Survey Plan

{A) Air Quality Survey

i} Long Term Measurement

a) Sulphur dioxide (502) concentration

b) Wind directions and velocity at ground surface

c) Net radiation

d}) Temperature

Notes:

Period of measurement - 1 year

ii) Short Term Measurement

a) Vertical profile of wind directions and velocity

Notes:

Period of measurement - two days each at two

stations.

iii) Simulation - Simulation of sulfur dioxide (SOZ)

(B) Water Quality Survey

i) Measurement

a) Current directions and velocity

b) Chemical Oxygen Demand {COD)

c) Wwater temperature and salinicy

Notes:

Period of measurement - 2 weeks per
measuring point for the above (a),
once per measuring point for the
above (b) and (¢), and 1.5 months in

total including preparation works.

ii) Simulation - Simulation of COD and temperature

4, Time Schedule

As shown in ANNEX I (Subject to change)}



5.

Report
5-1 Interim Report
i) 30 copies

ii) The interim report will be submitted in English to the
Government of the Republic of Singapore within 5 months
after the completion of the simulation for water quality
survey.

iii} The interim report will contain the results of the water
quality survey and refer to the progress of air quality
survey.

iv) The Government of the Republic of Singapore will provide
the comments to JICA through the Embassy of Japan within 1
month after receipt of the interim report.

5-2  Draft Final Report
i) 30 copies

ii) The draft final report will be submitted in English within
4 months after the completion of the simulation for air
guality survey.

iii) The Government of the Republic of Singapore will provide
the comments to JICA through the Embassy of Japan within 1
month after receipt of the draft final report.

5-3 Final Report
i) 50 copies together with 50 copies of abstracts.
il) The final report will be submitted in English within 2

months after receipt of the comments of the draft fipal

report.



6.

(4)

Contribution of the Government of the Republic of Singapore

1.

4

The Government of the Republic of Singapore will assign a
qualified counterpart to be responsible for liaison and
cooperation with the team conducting the  suarvey.
(hereinafter referred tc as Survey Team)

The Government of the Republic of Singapore will provide

the Survey Team with the necessary and available

" information and data.

The Government of the Republic of Singapore will make
arrangements for the Survey Team to visit the authorities
concerned,

The Goverament of the Republic of Singapore will provide
the Survey Team with an office, sites for monitoring
stations, laboratory testing facilities, storage space,
temporary site office, transportatien and boats as are
necessary for the survey (ANNEX II)

The Government of the Republic of Singapore will exempt the
Survey Team from taxes and duties on machinery, equipments
and materials brought in Singapore by the Survey Team.

The Government of the Republic of Singapore will exempt the
members of the Survey Team from any tax, including import
and export duties imposed on the members' personal effects.
The Government of the Republic of Singapore will make an
effort to ensure the securities of machinery, equipments

and materials brought in Singapore by the Survey Team.



7.

(5)

Contribution of the Government of Japan

1.

The Government of Japan, through JICA, will provide a
Survey Team who will conduct the field survey and
simulation according to the Time Schedule (ANNEX I)

The Govermment of Japam will conduct during the stay of the
Survey Team in the Republic of Singapore the training
course for the Singapore counterparts to further their
skills in operating and maintaining the necessary measuring

machinery and equipments for the period of the field survey.
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The Detailed Information on Pravision

of Facilities by the Government of

The Republic of Singapore

[1] Air Quality Survey

(2]

1.

Water

Monitoring Stations

About 7 monitering stations are to be established in the
surrounding areas of the proposed sites. The land or
places for these monitoring stations should be provided.
Electricity Supply

The electricity connection and supply for monitoring
stations at mutually agreed sites should be provided by the
Government of the Republic of Singapore.

The Facilities to Accomodate the Chemical Reagents

The faeilities for storage, preparation of chemical
reagents and distilled water should be provided at Jurong
Town Corporation's Laboratory or National University of
Singapore's Laboratory.

The Government of the Republic of Singapore will provide
necessary personnel for the daily operation and maintenance

of the monitoring statiomns,
Quality Survey

The Laboratery Testing Facilities for Chemical Analysis

The laboratory testing facilities for chemical analysis of

aqueous samples shall be provided at Jurong Town
Corporation's laboratory or  National \University of
Singapore's Laboratory.

The Starage Space for the Measuring Equipments and Materials
The storage space to be provided for the measuring
equipments and materials shall be big enough for opening
of the packages and adjusting the equipments.

The Small Boats for Survey

The Survey Team will require 3 small boats for about 20
days in total. The Government of the Republic of Singapore
will provide the Survey Team with such number of boats as

are necessary for the survey.



(2}

[3]) Handling of Measuring Equipments

All the measuring equipments necessary to conduct the field
survey will be, in principle, brought in and out by the Survey
Team. The Government of the Republic of Sinpapore is requested
to provide facilities and arrangement on the followings:-

(a) Custom clearance including loading and unloading

(b) Inland transportation

{(c) Packing and unpacking
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THE STUDY OF ENVIRONMENTAL EFFECTS
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(L)
MINUTES OF MEETINGS

The Japanese Preliminary Survey Team and the Singapore
Counterpart had discussion on the Environment Effects of the Coal

Firing Power Stations and Integrated Steel Mill and the Ffollowing
were mutually agreed upon.

Data of the Proposed Cecal Firing Power Stations and
the Integrated Steel Mill

(a) Coal Firing Power Station

i) The Japanese side requested for information om the
proposed coal firing power statiom.

ii) After discussion with the Singapore side which

included P.U.B., the assumptions given in Appendix A
were agreed upan.

iii} It was indicated that one coal firing power station
will be on Pulau Serays and one on Pulau Tekong.
(See Appendix D)

(B) Integrated Steel Mill

i} The Singapore side indicated that the proposed steel
will will use about eight million tons of iron ore
per year and producing about one million tons of
steel product by the direct reduction process using
coal.

ii) The  Japanese side  rtequested for  technical
information similar to those in Appendix A.

iii} The Singapore side replied that it is not in a
position to provide, except that the lecation will
be in Pulau Tekong (See Appendix D). However, it
will try to obtain the information requested by the
Japanese side at the earliest possible date.

iv) It was mutually agreed that this matter will be
further discussed and resolved when the next water
quality survey team visits Singapore.

(c) Data on Emission Sources (Present & Future 1990)

(a) Air Quality

+

i) The Japanese side requested for emission datz both
present and future and suggested that if such data
is not available then a survey be carried out to
obtain the same.

ii) The Singapore side agreed to carry out such survey.

iii) The Japanese side indicated that these data shoul”
be made available by Jume 1982,

iv} The Singapore side agreed to the above.



(2}

(b) Water Quality

i}

ii)

iii})

iv)

The Japanese side requested for effluent data
present and future including industries located on
the southern islands and suggested if such data is
not available then a survey be carried out to obtain
the same.

The Singapore side agreed to carry out such survey.

The Japanese side indicated that these data should
be made available by May 1981.

The Singapore side agreed to the above.

(c) Malaysian Development Plan (North of Straits of Johore)

i} The Japanese side requested information regarding
industrial development plan immediately north of the
Straits of Johore.
ii) The Singapore side replied that it is not in a
pesition to deo so.
iii) It was mutually agreed that effects of the Malaysian
developments shall not be considered.
(D) Monitoring Points

Based on survey carried out by Japanese Preliminary
Survey Team, the following monitaring points were
agreed upon,

(a) Air Quality

i)
ii)
iii)

iv)

S0, wind direction, wind velocity - 7 points
Net radiation - 1 potiat
Vertical distribution of temperature - 1 point

Pilot balloon observation - 2 points

(b) Water Quality

i)

ii)

Current direction, current velocity - 10 points (around

the

two

proposed

sites

Water temperature, salinity, COD
observation.

the

30 points (around

two

proposed

sites

(¢) Clearance from Competent Authorities

The Singapore side will arrange and obtain necessary

clearance from the competent authorities to conduct the

above surveys.



\

(3}

(E) Simulation Methods

i)

ii)

iii)

The Japanese side stated that for S0, diffusion
calcglation, Plume Puff model will be adopted and
predict a yearly concentration of 509 .

As  for water temperature and COD diffusion
calculation, FEM (Finite Element WMethod) will be
adopted.

The Singapore side agreed to the above methods.

(F) Evaluation on the Environmental Effects and Impacts

i)

ii)

iii)

iv)

v)

The Japanese side enquired about the environmental
ambient standards of SO and COD,

The Singapore side replied that it has only the
emission standard but not the ambient standard.

The Japanese side stated that it will predict the
levels of S04 and COD from the coal firing power
stations and integrated steel mill.

The Japanese side stated that it will also be able
to predict the total levels of S0, and COD in the
year 1990 if adequate datas on the emission are
collected from the survey referred in para C.

It was mutually agreed that if no ambient standard
is indicated by the Singapore side, the Japanese
side will not be in a position to comment on the
levels of SO0 and COD and in any case further
evaluation will have to be carried by the Singapore
side.

() Maintenance of monitoring stations

i)

ii)

(4) Survey

The Japanese side requested the Singapore side to
provide the necessary personnel for the daily
operation and maintenance of the monitoring stations
as indicated in Appendix 'B'.

Singapore side agreed to provide the personnel
required.

Schedule

i)

ii)

The Japanese side mentioned that the schedule may
need to be altered. Such alteration will be
mutually discussed and agreed upon.

The Singapore side agreed to the above,



(4)

5(1) Contributions

i)

ii)

iii)

iv)

The Japanese side requested that land and sea
transport for future survey team and equipments and
their local counterparts be provided in accordance
with schedule in Appendix 'C*.

The Singapore side agreed to provide the same.

At the commencement of the survey, the Japanese side
will arrange for all the equipments to be delivered
to Jurong Town Hall. The Singapore side will
arrange for the transportation of the equipments
from the Jurong Town Hall to the various monitoring
stations and will be responsible for the setting up
of the statioms,

On completion of survey, the Singapore side will
arrange for transportation of all equipments from
the monitoring stations back to Jurong Town Hall and
the Japanese side will arrange to collect the same
from Jurong Town Hall.

(J7) Datas/Reports

i)

ii)

The Singapore side requested that information
supplied to the Japanese side shall be treated as
confidential materials. Similarly the results and
report ‘of the study are to be treated also as
confidential.

The Japanese side agreed to the above.



APPENDIX A

Assumption on Coal Firing
Power Station

Generated OQutput 350 MW x 2

Fuel Coal
Calorific Value 7,000 Kcal/kg
Sulphur 1% (wek)

Consumption 154 x 104 t/year
(operation rate 70%)

Stack Gas Volume 182 x 10% Nm3/n
Gas Temperature 1500C
{without desulfurization of
flue gas)
Gas Discharge Velocity 30 w/s
Height 200m
Cooling Sea Water Amount 29.4 m3/s

Temperature difference 7°C

Effulent "l Volume 1,200 m3/d
CoD 160 mg/l

NOTE:
The sites of stacks and outlets are as shown in Appendix D



ON THE MAINTENANCE OF MONITORING STATIONS

APPENDIX B

Qualified Persons

Regular Persoms

1 807 Momitor

Once every 20 days:-

a

Absorption sclution
and chart sheet, ink
should be refilled or
replaced

Calibration of
monitor should be
conducted

Chart data for last
20 days should be
sent to Japan through
JICA, Singapore

Once per everyday he
should check the moni-
toring station whether
it is operating properly
without any trouble or
not

2 Wind Speed
Meter

Same as above but no
calibration required

Same as above

3 Net Solar
Radiation Flux
Meter and Alr
Thermometer

Same as No {2) above

Same as No (1) and (2)
above
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10.
11.

12.

20.

21.

22,
23,

24,

25.

26.

Jurong Town Corporation, Annual Report 1979/80
ANTT POLIUTICN UNIT, Annual Report 1978
- ditto - 1979

SQOPE OF WORK FOR THE STUDY OF ENVIRONMENTAT, EFFECTS OF COAL FIRING
POWER STATTONS AND INTEGRATED STEEL MILL

MINUTES QF MEETINGS FOR THE STUDY OF ENVIRQNMENTAL EFFECTS OF CCAL
FIRTNG POWER STATTIONS AND INTEGRATED STEEL MILT

Confidential Information on (a} Trade Effivent (b) Treated Sewage Effluent
and (c} Seawater Quality submitted by Ministry of Environment

Cenfidential Information on Consumption of Petroleum Products in Singapore
submitted by Ministry of Trade and Industry

bata of assumption on Coal Firing Power Stations submitted by PUB
Data of assumption on Coal Firing Power Stations submitted by PUB

SEMARY OF OBSERVATINS 1977 by METECROLOGICAL SERVICE

- ditto - 1977 - ditto -
- ditto - 1978 - ditto -
- ditto - 1979 - ditto -

Report of Envirommental Study arcund Pulau Ayer Chawan by Prof. Chin & et.al..
UPPER ATR DATA by Meteorological Service

Map of SEAWATER BEND WATER QUALTTY I_ECNI'IORJNG STATINS by Ministry of Enviromment.
Brief Description of Singapore Climatic Conditions by Meteorological Service.

Jurong Flatted Factory, Percentage Frequency of Surface Winds from Various
Directions and Speeds, by Meteorologiczl Service

Singapore Airport, Percentage Frequency of Surface Winds from Various Directions
and Speeds by Meteorological Service

Fullerton Building, Percentage Frequency of Winds from Various Direction$
and Speeds by Meteorological Service

Tengah Airfield, Percentage Frequency of Surface Winds from Various Directions
and Speeds by Metecrological Service

Data on Temerature and Relative Humidity by Meteorological Service
Data on Temperature and Sunset to Sunrise by Meteorological Service

METEOROLOGICAL SUMMARY-TABIE IV (Aerodrome SINGAPORE.AIRPORT by Meteorological

. Service

Data on Relative Humidity and Sunset to Sunrise by Meteorclogical Service

Data on MEAN SINSHINE HCURS by Meteorological Service



27.

28.

29.
30.
al.

3z,

33.
L]

34,
35.
3o,

37.

49,
30.
51.
52.
53.
54.

Data on MEAN HOURLY SOIAR RADIATION by Meteorological Sexvice

Data on Lulau Tekang, Probability of Ocourrence of Tempertaure Inversion
by Meteorological Servioe X -

HOURLY WIND TABUIATION by Meteorological Service
- ditto -
P ditto -
- ditto -
- ditto -
Data and Information on Power Stations by FUB
Data on PUBLIC RORDS by FPUB
Data on VEHICIES EEGISTERED by PUB
Data cn Vessels by PSA
Data on GAS PRODUCTIQN AND SALES by PUB
Data on EIECTRICITY PRODUCTICN AND SAIES by PUB
Data MAXIMOM & MINTMIM IORD DEMAND by FUB
HT RESTRICTICON CHART (2 sheets) by Alr Port Anthority
Clean Air Act by APU(Anti Pollution Control Unit)
The Water Pollution Control and Drainage Act, 1975 (APU)
Singapore Tide Tables and Port Facilities, 1981 by PORT OF SINGAPORE AUTHORITY
Flow Chart of Steel Mill by Economic Develomment Board (EDB)
Revort on Boring & Survey for Petrochemical Camplex at Ayer Merbau Voluwe I

- ditto - Volume ITT
Map of JURCNG TOUWN by Jurong Town Corporation
Map of Proposed Site Inspection of JURCNG INDUSTRIAL ESTATE
Map of CFF-SHORE~ISLANDS by JTC
JIC INDUSTRIAL ESTATES MAP, by JIC
Map of PULAIT TEK(NG to show the proposed site for power station and steel mill.
Map of JTC INDUSTRIAL ESTATES showing the proposed monitoring woints.
Secret Map to show the developing plan by JTC
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