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List of Abbreviations

ACA Aclivated Carbon Adsorption

APl American Petroleum Inslitute

ATOC AMOCO Trinidad Oil Company Limited

BBL Bartel, a unit of volume equivalent to 159 liters
bbls Bartels

BCF Billion cubic feet

Bls Bartels

BOD " Biological oxygen demand

BOPD Barrels of oil per day, bpd

bped Barrels per calendar day

BPD Barrels per day

bpsd Barrels per stream day

BM " Breakdown mainténance

CARICOM Caribbean Community

CARIRI The Caribbean Industrial Research Institute
CNG Compressed natural gas

CODcr Chemical oxygen demand by potassium bichomate method
CODmn Chemical oxygen demand by potassium permanganate method
CPl Corrugated plates interceptor '
CTC Carbon tetcachloride

DAF Dissolved air flotation

DCF Discounted cash flow

DCR Dispersion by chemical reaction

DCS Distributed digital control system

DEA Diethanolamine

DRI Direct reduction iron

EL _ Elevation

EMA Environmental Management Agency

EOR Enhanced oil recovery

FRP : Fiber-reinforced plastics

GC Gas chromatopraphy

GC/MS Gas chromatography/mass spectrometer

GDpP Gross Domestic Producis

Abbreviation - |



GIS

hr
IADB
JICA
JIS
keal

i
kWatts
KWh
LNG
LPG
MBD
MMCFD
MMSCFD
MOEEI
MTBE
MTPY
NGC
NGL
NOx
NPMC
NPV
PAC
OECD
PCOL
PECOL
Petrotrin
pH

PM
PPGPL
PPl
ppm
psia
psig
SCED
SCF

Abbreviation - 2

Geographical information system

Hour

Inter-American Development Bank

Japan International Cooperation Agency

Japanese Industrial Standards

Kilocalories

Kiloliters

KiloWatis

KiloWatt-hours

Liquefied natural pas

Liquefied petroleum gas

‘Thousand barrels per day

Million cubic feel per day

Million standard cubic feet per day

Ministry of Energy and Energy Industries

Methy) tertiary butyl ether

Metric ton per year

Natural Gas Company of Trinidad and Tobago Limited
Natural gas fiquids

Nitrogen oxides

National Petroleum Marketing Company

Net present value

Poly aluminum chloride

Organization for Economic Cooperation and Development
Premier Consolidated Oilfields Ltd.

Same as PCOL _

Petroleum Company of Trinidad and Tobago Limited
Measure of acidity with 7 indicating neutrality
Preventive maintenance

Phoenix Park Gas Processors Limited

Paralle! plates interceptor

Parts per million

Pounds per square inch absolute, a unit of pressure
Pounds per square inch gauge, a unit of pressure
Standard cubic feet per day

Standard cubic feet



- SIM Selected ion monitoring method

SOx Sulfur oxides

5q. Square

SS Suspended solids

TCL Trinidad Cement Limited

DS Total dissolved solids in ppm

Trintoc Trinidad and Tobago Oil Company, Limited
Trintopec Trinidad and Tobago Petroleury Company, Limited
TSS Total suspended solids in ppm

TT Trinidad and Tobago

TOC Total oxygen consumption

VGO Vacuum gas oil

Abbreviation -3
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e - NI B W T ARl T ELDIR, PAKD—
WhARsien, AVAHBEE > A 2AOREBLECH Do

MJAP]ﬁﬂv~?~®mAm%®ﬁﬁmE—fﬁE®W%LbﬁboK%
%ﬁﬁmﬂk&ﬁﬁawdHzm&bﬁﬁﬁﬁ&sn6\LbL\E~&ﬁﬁ%
%E?é&‘Emtﬁmmm®ﬂ%ﬁ\m$ﬂﬁ%&ﬁtbf,ﬁﬁﬁﬁm?&
b,

FANAb w29 v FRA2VWTH, E—2HBBEREVWCLLUAKR, V¥ 7D
BEMECC E b A ERMECTH b0 KERNEOMAKESREL COWES
LA DR R R B RV, Ho Ty A4 LY ¥ TOLTF
DESE LTI LBRURRMEORAERET 30 |

6 - 1ICHEBREEHT %0

Table 6-1  Resulis of the Calculations

Oil-catches
ltem Peak runoff Capacity Remarks
m3/s m3/s

River Baflle

Techier 2596 2023 31.50 Neither fiver cross sections nor
baffle sections are capable of
carrying peak runofl volumes.

F20 5.50 0.134 0.902 Same as above
TB33 26.38 29.64 1.972 River cross section is capable of
carrying the peak runofl’ volume but
the baflle is not. '
Vance 17.0 53.29 5.648 Same as above
Cocoa 36.25 - 16.159 The baflle docs no! have enough
. capacity to carry peak runoff volume.
Arrow-head 4030 - 34,74 Same as above

John 17.72 28.143 10.236  River cross section is capable of

- 80 -



carrying the peak runoff volume but
the baffle is not.

TRINMAR  1.29 0.12 0.075 Channel does not have enough

capacity for peak runoff volume.
(Flow over weir)
API Separators
Item Peak ronefl’  Inlet channel Cap. Remarks
m3/s m3/s

No. 1 4.20 5511 The separator has enough capacily
to carey the peak runoffvolume.

No. 2 3.89 1.45 The separator is nol capable of
carcying the peak runoff volume. -

No. 3 7.56 3931 Same as above

O1l stock 9.78 5.74 Same as above

sump

..31..-






73 TPl PRAF—A

AEBEPHRH 72V b AF—Ahteo2oWTHBARDL, VOodel b RAd L08R
My B ECIBYIL RIS A Ty W5 RESOppn © BB %M 5 2
Bo. FUBHOBB S X GBI OUIED 2D OR b RFEN I >H RO 5
HOMBMLEEA D, COTR P 2d bR AOREDLBICH, B4 FICCH
B BT BB B KU A4 v LA~ b D 18HC I~ fo SR B B A4
KHHCeh D,

Tuvsy b 24 -r0RFER, WHEDT AL OGS HE A CHELANS
KEAMWAORBMEBRN TS > oo HERB. #H— b VR4 YHF LN D
MG S LB L., BMAAEHMdE, #ovy -~ P EdEHGEHR2VT
NEET ol BRFIED [HMHERBLCHERMROMEA) >V TR,
+anHEET oo 4. NIXAMHAHAG R, HLr OB, 24l S
AZORTOV 2 P AF—ARESDVWTCTHAD VI -~ PEHEBEDRRAZT -
o MBI AORKIL, SEHR e rra v~ b ERIIL, COoic
BWT., oYL i Vo Y22 b AF—ARDODWTHRBL, 29 v 5 -~
P DMIREGERED .

Pointe-a-PierreSiMir o AR %L, oo BRI, Tuai LR
VR MBSO 200 M A~ P AM S0 YH - b EEHELAI LR
&, 7aY 2 bR+~ A0NER, BAHE e/ rvAvE-rii2eELT
bHbo |

71 5o0ppm HBHiOWER -
s0ppn OB EH. GMBFEORAKLBERLTWAMBURILKRDRIE TR
. ASTM D-4281 o7 v v Bl ahi1 ¥ o b adh oM tRE

BELTW3, ASTMIEIR X D RA D AMDBER, 7 v ooyl A bi{bk
HPUAOYMHEE bAT, -0, KBHEEE L, HRkpofii{itiHio
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i LT S0ppn LT MEREAWSEDTH O, Bernstein 2 ¥ 77 7 —~ARP
FAMEFR LB THCARTROBERBADMRRBL I3 bH 0 5,
CcoRBRLTYLS, MAREOERR T P27 P AF—LAOWRBILHL » T
HCHBERRUEHT 50

7--2

Pointc-a-Pierre BAWiF e BIF 5 KoM

Pointe-a~Pierre BT B} 2K NMOFHER RO Y TH b0

1.

BERlE LT, Mtk EHEaMBRESRY 5, LA LEES, HEBMS
BCHF-ABBERID, W2 ORAFHwBMLTHR, SHHARE
KRAMNHATAC LB SRR VIEHY LR oo BT
KM HERALEDOFKORE -~ HiKELBTZ L&D, JOkD,
HEARE, HELAAMBAROZOBEID bEHATREBHBANEL

LA

Yo F T v—F v rtERo SRR, 1S 250 Pyt
HERTWS, CoMiciR, HBAMERHNORERRUEBCD /v 2
e zavFve—boolKRAT TRV, COlKBOATHI
PR RO A2 b 200 DYy REMA B LOLRE LS, BIAKRBHMEKELA
HMEMFZCERME, CORD, 7OV PR+~ ATCRINS DN
UAMY w2 Y F -t —T 2Ry Fry—wEigTs el
o

D SMBARAREREGICRBEEHh, A4V -HKMBIOC T Y ANE4 Y -

HikHloz A0 ERECIDBRKLEEFE~RONL, —ELTALAREN
Bo . Hikolg, B, BEoLDiR, PRRIBLTCEy P BLY
Ry 7 RHBEY 2. ARk cHBHEhsRELTR, 227 ) - F
Ky BHBEYAK, ZUKOBTHERMAK, 2y 70y & 7§ o ORUM
2AURRNOBNA, ToerBErSONHEK, TV THORENVIF
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— Wl TCTRBa K, ks, Fh. FEaMBAKELTHBEIN A K
R, K. 298X U0avFrv94—-DBHK, Ik, &
b

L BARIER R, 480~y 7 s -3 v, 1EOCP 1, 1 H0MERT
FHBIOERD, MAREOHBE TS 2 AT Y #E0ppn . ARAANM
75ppr EERLAER L A RFH I WE, Yy BEUCZOBO T ERBI
BLTR, 27 - %2FEBL, $LHEARAR7 -y EHALTCBE
FITNWBREAD, UL LEMG, RS D>—2HORKOHEE TH
ELTHEL, £HHENBELABALEAZCERBLCIR, Fo0lfE
MBS CAIVEDITORE W,

b, A4S, APTI NV~ ~-BIXUH - F—AyORBEHKLE
ﬂﬁn\#%m&*mgmtbmﬁm?éq#ﬁ%ﬂk%ﬁtu.ﬁ%m
KRFEERE LR, FaMPBRE X T, LESCOMREEHNE
FoTWwWiMERVWRTCEENIN, BENHIIR, MRRKML S,

6. HEKKMHBABOBARHRFRBXOED TH 5,

(1) BEKHR 250 nd/Hr

(2) CP I ACIasy Mo 500 mg/Liter

(3) DAF ACIAMSIRGE {00 wmg/Liter
(4} DAFIIHO M AE 50 ng/LiterBlF
(S) A4y HEE 5¢ ng/LiterBAF

(i) DAF: MERE¥E
7 -8 Bornstein # ¥ 2 77— AlcBU S KR
s/W?n\Bummm:9y¢77~Au\%ﬁﬁ%ﬂﬁmﬁur\mﬁﬂﬁ

Do TOBUEEALRBEORELDMCSHERENTW S, Bernstein 7 ¥
b7 —~hAB AN RRBRETOMOTH B,
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1 BkMBYER, ~SPoMTREBEEBEIUVSRIOEERRE XML
DR Bo RRMMETEHILY 2WEEREDLThIVREDL, THOLDHI
LRHONBEMERTEILRLEYV,

s AR OB LB BN 0400 S H A — b EF B

3. Los Bajos # v 27 v — DK%, g4 vFriRgicc12knfE i
Bernstein 2 ¥ ¥ 7 7 -2 ¥ THXT %,

i Bernstein # ¥ 9 77— Al BUAHKNBRFOBARHFHRKOE

DTH b,

(1) HEKH £00 m3 Hr

(2) ADIahsr i 1,675 mg/Liter
(3) ACAHICMARE 56 wmg/ LiterBLF

(i)Y ACA: IEHERBRENMN
7-4 ¥ABIXUF ¥ T

yhaid*+w¢uerd\%4ﬁnﬁ&kﬂmm¢b\ﬁmmﬁer
rOHEBET 2 7T BIERLIEV,

7 -6 KBEHUMAMNLYP -

Pinte-a-PierreSI M IN B & UBernstein # ¥ 2 7 7 — AR T H TN >,
EhUC2H>OEBHNEL v ——_’&Eﬁ:ﬁ“&‘éo chooBERPUEL Yy — ),
m%#K\THM@d%liMM&dH%)ﬁmﬁﬁivnwha?8$6th
ORiN bRV TUI RS DEIMCLD, TOHE, BREMBRY -
(éoTCL@&%#hfﬂmﬁé#mmmvﬁém\$£§Tm:%rmaw
BERUI A MY 5 C & CHET Bo | |
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BEONE 2 -0 ABRHRERROMBD TH D,

Pointe-a-Pierre &g

(1) 24 s 1 2.0 Ton,/ Hour
(2) A7 AZAKR 81 viy
(3) WHIBx VY a2 vH 33 Barrel / Day

W) Mg~y P sy KM KB 35768

Bernstein # > 2 7 v — A

(1) A4 o8 32.2 Ton,/ Hour
(2) R AGHKH 97.¢ 1 .
() BB x~vrva it 15 Barrel,/ Day

(3) BBV v KAM HB 35,765
P VI BIUCENA V- -HLDORT » PRLTR, 7—-9 ¥V, PEBRHE
T 5O CHE L., Petrotrin BHELTWAEMUME R IPMRE IR LI LB
HBiic Y > CORBEH LD,

7—6 WP Ar Fu—n

BERENRAA-ALRESHDIELT, HEBERY Ya—rRRDOEIEHFA N
5, REUEOLMGEROoRAEERE TS &, RPKABRICTHOLEND S0

A
VIR
1. FAHEFORY 2
2. EUfRE 3
3. A& (Financiers) DX 6
i Haedal 1
2 F R
5, avyad vy bEE 2
b, BA®EH 4
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. ANKHOEH 2

8, ANEH 1

N - H

10, RHAH z
3EE

11, x»P=ryvd, #it. B 12
4 SEEE~

12, 3%

A ANT — S DHEDOWLSYEPetrotrin KX DPRBAIETCH L, i
ko, KB BRECEET A LMNNEEEI R D,
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He s BEAJEr

AN T > kR RESRICHIN, Yok 2 BAORMBHOBS &
BoTHe, IYVEBIUCANEHEET Y., BT 7ot holE. |
W ORI, B BHORE. S5 &Ry KCTbATL 5 EIEN
i F MR - o

8 —1

15 W3

8 — 1 -1 W4

{1) Poinlc—a—l’ierre 53 ah Br

1.

RkBKREZAMBARPOSRLABOAMBIKORRIR 250 X1/Hr
(37,736 barrels per day) & § 4, COMEREF - 70 H VB EEFTAL
SHMBABEIATWS, AMPBAKDOIIIE 3,000 ppn& T 5,

kRS EoE RS vy RBUIMARTUTHTHOED LY Do

CPIADOIDMS : 500 pn
MEFLEEADOONS : 400 mn

B ESA Alun OEMBR . MERLEEADOOBADS. SERET 5,

D HBORERLS, AA ADOFREAERI 0.013 K1/ X1-EMiKET B,

EROERIS, AL LAOEHER 0.62 g/nl& T 5,

LiMaT, SMBARLLORALADTERIXD LI B,
0.62(g/n1)%x0.013{k1/k¥)= 8 Xg/ K{-BM¥EK

L Ny =y, CPIREPOFLEMECENS BRI, MD50%H

YOKRMEHETLIODLE T R, ., BLMOLWHE M 24P 3 YitlKB
LDt d 2, Z2LTCOEAPavREIDPRISYOEKEESL DL T
b6

AH AMOEESE, BMUL Alun(A12(S04) 3 18H20)A5 AL(OH) 3 & 1 »
THET LoD E, A DRI MELSBEREIR S,
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9.

ﬁﬁﬁﬁﬁ?%méﬂf#—*ﬁwﬁokxﬂA@ﬁ*%%w%&?éo

(2) Bernstein¥ ¥ 7 7y — 4

1.

10.

Bernstein # ¥ 2 7 r—ahHOHKERE 220 KI/Hr (33,500 Barrels
per day) X o153y % 8,498 ppn& T e L. KRB ZOhIE{IXRO
WS o vy beMTAHKBRERAATH S0 '

Los Bajos # ¥ 2 7y —abhooii/AKR%E 180 KI/Hr (26,500 Barrels
per day) ¥ e M4 % 282 ppa& ¥ Do

B AREEEOKEA Y P B ANWARE A ERTFROMD & B,

Los Bajos APl O : 270 pnm
AF -~y bitO ¢ 3,000 pm
A4 nurtr—7—~itQg : 1,500 me
MEREEBRADOOMS : 1,000 pn

ComBENE Al oRNBRE. MEFLEBADPOOMAOLMERE T 5.

.%ﬁmﬁmbé\th@%&EHOJSHHPﬁ%m*&?%o

 RBOEREbL, AN AOHEFR 0.62 g/l LY S

LiMoaT. ENMBAYLVOR A LAOERBRKROLIKK S,
0.82(g/n1} X 0. 13(x1/k1)= 81 Kg/ KI-A MUK

A3 v —Eo b, A4 NSV —F—~, CPI REboFLEMERR Y S
Bilcid, MOSORIAUDKRMEIET 250 F 5. £, B EMDL%MN
te NP vicHDbDET D, TLTCOXR AT s YRTOPILIYK
OkEZGLOLDET B,

2 Hh A OBEHIR. WML Alun(A12(504) 3 18H20) 28 Al{OH)a & X »
Tﬁﬁ?%b@t\xﬁhmmKMﬁéﬂkﬁﬁbémﬁéﬂ6o

HABBARTRAKINTY —FRKB LR A LDEKRRETR LY 2o
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8~ 2—1 Pointe-a-Plerre 33l

(1) KB MHEHUSoSRNRERT

1y &Rz HXh

Pointe-a-Plerre B MpriAeso kB HAMedd 2 EL R, HKE &M
BAOAMEFOY, CNo%EELTHBORAR. API. #—Fs— R
THUMT 260 Ch2, BET 9 77 v—-FA4vrsy7nd-2rD-8HeELT,
HAKOEMBEAD S M, Licsdvyrv—VFRRoVWICHBEHo22H 5 M,
TuEZY— FIEOVWTHREEALRAMTS 20

EARLERABAREEHELIAEOIHREBWT, WhicHkEHLTb,
Kt o4y 2 150ppne T 208X IR THED, GRS~ % » P CEH D50
ppn DR R AWETEH . bhbh BT L EBROKLR IR I WE Nk
FEEBEEAT IO CXD, SMFTOWKRIL>WVTS0ppn ZEKCE H L&
BHBLCBD, HiLS, MERLEBEEZDOLY 2 —FO KO HRHE 2 Hi
TEHBBBRER B, |

chHsDPPEE. oMy R ELKravicld. HBRE2EIIHAT
PR BANLBCHED, ORI, AMWBAEHKLFL M
TOYRMNSBERIES, IFHOCoD WHEERITOE, v—-F - TIVvEEEE Y
SO AMPAKD SRR LTEL BERS B, |

Fh, TRNMERLEBELOHETAA N AERBY LD, A ADORK
BRERUOBMSEER T b B L 5, Trinidad Cement Limited(TCL) I THLIK
Xﬁh(#~¥)%&m?6&ﬁ#ﬁﬁ¢?&éocn%%ﬁm%aﬁnd\m
HEMSBEHMFLHR T L LHAELL S, LbLERAETCS LD, Kit
HeRBUFLAUHBRMAE LY 7 - 28NN RET LI L ET b,

- 41 -



A4 —WARBXUY i hard4 ) -HREAWZHEDVTHN D 7y — 7
IR, e 7y — BT oY LA EBIKAMBEICNT 55
ﬁa)ié]“_"‘t%@;:)o
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MEBE IR, CP 1. MEFRLEE, - Fx—2vBXUhoOFH
HETcH bo

CBIMSNERBLC, A4 ) -BABIUY 1A MA A Y - HEKA QK

TWNEERET S, chooRER, BB EEY ',ﬁémmtrm
Y bo

BT, A4V -ABIULBREADY I AL ALY —FHK

Movy b2, CRICHEERNOAA Y —BKR. ¥inzadq4y -k
FHAT H, choofKicBABBALAIVEY, BEHNOMTIHNS
gRErervatr-nCclo. A4V -HKCERT S,

CBRNE, PEREEPMWARE Y T ERY, HERKEREIRESEL

. Py MNREE—RRKBE2E5>. BENA AV Mk, ¥ 1At d
W—HiKkEN Yy 77— v cBRT 5,

s vomTY - ¥k, BHEARIe-XFSY-FHAERMY 5. &
®ﬂﬁﬁﬁuhmww¢wneﬂM%T%ﬁﬂ&U\YuﬂFmﬁﬁmﬁ
R2ZFWVW. AN o P R—RA M XDKUEOHERETIOOTH Lo 7
v RAHBR LTV, 20TV TR, V- THT. G5V
yOTY - ERMOZHEL, A —-FRIEEG LYy PRIEKT 2, U
MR RBEHNMESE Y SERY, K ERERERLT, ¥y
FAREY R REO2EI AN~k EN TS I RBREY b

D EERE ey —R, A A ABREE. R 7K 5 i < }f._;l-.f;zz‘g&{rﬁ\ i
Hp, KBRS FL DD

.ﬂﬁmmmﬁ\7w7¢V—¥4v¢7uv;¢b@wkaT\ﬁﬁ@
FRLEREDT VD, Hikmicl, RhiBEEHRL. BRHXODC
S (Distriduted Control System) ~Q G E{T» CHMH 2O BLE
BEHLVWHPABKIEFILOTCE S

Petrotrin O EifHlc L b, g&éh%%*ﬂ@&ﬁbxk®%¢d$$&
DMSEREEERERFAS LT D
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BT HRBTHOBZ I L b

FHIWhIREYLR Ly -3 5, BP0 BERKS Lo,
S, BB EEBRI-CHFbhALENED, BMM AR & 2R3
HNELrooBEMEHERHELV, £, MEFLEBHEIED VT L, EH0H
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HOBRMIEBHLABUHBHGEERET ) PRUDBIBCNDALLS
REITF &4 5,

1. Ny 2y —2xibb

BNy 2y v soREERTBIXUIBOKRO A ISR E B
2. HENEABEryITovy 2y vy PHRESEN
WEY—FHUUrH

vy x—F 16y

NP g =5 vd, CPIy H—BxX—2v:33 i
3. MEZLBEE@DY

HkE X UNEKD KR RSN

MEKXS v 72 FEH#HERL

FAKM., A4, MBI UCR Y- AHORTE Y

DCSi{tdriH¥oEER, o754 vy —¥Tr—FiH
WTRKBT 2, 7734 b v~k RGFRREEICRTY TSV -7
A v 7B THBANEDCS A4 oA RAHTAELDEL, DCS A
A0 x4 BIURPHBUENODCSREBAT oY PRISH L,

2) BEARHZROGHE
BERREEHFRBANRIFZBALIZELEV, —H., KB llah 3
Bikhodh 3 AP E50ppn. HEHESopak FAHC L RELGETH 5, #
M BIFOMMEERBLT, HEORAVWETFHINLIBRABLRB AT - 2P HY
o ki, HEBMCTHOIMER L 5,

1.

2.

Ny P -k EFTEEVvRALCEEL, HARKORBEEREN

B KA, 20l KERMYETh 3, BiiEMI, B
FewmEFRBL, MEEDPEBICLYI2X2CEDEM TV, T2, B
OB YdBE LB BETAhTERBELLCB .,

EHEROMHGAEOM. BHLBVBRORA AT -2 BRELCH &,
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Table 8-1 Estimation of Wasle Water Discharges

{Unit: cubic meters per hour)

Processing unit Throughput  Petrotrin's eslimate Design
(Bls/day) (Bls/day)
No. 8 Topping unit 135,000 6,750 45 40
No. 4 Vacuum distillation unit’ 106,000 7340 49 49
No. 3 Vaguum distiltation Unit 18,000 159,000 1,053 30
FCC/GC 30,000 5608 37 40
Alkylation unit ‘ 3,000 - - -
No. 1 Vacuum distillation unit 18,000 39600 262 30
D3 column® 3,000 4,100 27 30
No. 1 Reformer/Unifiner 10,000 450 3 5
No. 2 Reformer/Unifinee* 15,000 510 3 5
No. | Hydrodesylfurization unit* 20,000 1,950 13 15
New vishreaker 32,000 850 6 6
New sulfur recovery unit* 180 t/d 920 6 6
No. 2 Hydrodesulfurization unit* 55,000 2670 18 20

8 -3 HHJioibk

Wﬁmfﬁ&kiuhx&ﬁmﬁdé‘$ﬁ?ﬁ&ﬁ®ﬁﬂ&ﬁmohfﬁ?o

8 —3--1 Poite-a-Plerre BIANH
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Table 8-2  Process Design Specifications of the Waste Water Treating System at Pointe-a-

Picrre Refinery
Fluid flow rates, m3/hour
Total inflow to the buffer fanks 250
Total cffluent from the buffer tanks 250
Charge to CPI 250
Charge to DAF 250
Effluent from DAF 250
Inflow to the guard basin 250
EfMuent to the Guaracara River 250
Qi and grease content, mg/liter
Weighted average at the inlet of buffer tanks ' 3,000
Charge to CPL, ppm _ 500
Charge to DAF ppm 400
Efituent from DAF 50 max.
Effluent to the Guaracara River 50 max.
pll value of untreated water, fange : 7108
pH value of treated water, tange 708
Source: Study team
Note: 1. The amount of oil on the flow rate is negligible.

LITOBRGHRES v ABENy 7y -5 v ~8EMNT 50
AN -5y 7 —2 2

NP No. 18 5,000 Kl
NP No., 20 4,150 X1
NP Neo. 21 {,150 Kl

25% L XA THEBET B L LT, 0ily Waste WaterD BME M WM.
$1.56,
Yyt 49K 27—V
NP No. 2§ 3,000 Kl
25% v~V oEE T A& LT, Chenical 0ily Waste Watero s8 /iy &% o) fEBY i

i, ¥4 58,
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Table 8-3 Process Design Specifications of Waste Treatment Center at Pointc-a-Pierre

Refinery
Wet scum from DAF
Preduction, kilograms/hour 2,000
Water content, weight percent -9
Middle-layer emulsion
Production, cubic meters/hour 02
Calorific value 5,800
Qil content, volume percent 65
Waler content, velume percent 3s
Dewaltering facility
Feed Wel scum from DAF
Dewatered scum _
Water, weight percent 70
Qil, weight percent 16
Aluminum hydroxide, weight percent i4
Calorific value, kcal/kilogram 1,200

Source: Study team

(3) &t%
%ﬂ%EEVX%Amﬁﬁ&%ﬁﬁ\ﬁ%ﬁmﬁﬁmmamtbfﬂﬁéné
%im\%&~fwm&bﬁ%54bﬁ?&ﬂ&¢kﬁﬁﬁﬁ&ﬁénéﬁmﬂ
I ANBrRFA(DCS) CXDHOLRETETS Do

8 -3 —2 Bernsteln # ¥ 2 77— A

(1) AR 25T A
ﬁS—dRMmmﬂn93?77ﬂhwﬁﬂém*Mﬂvx%A®?uhx&
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Table 8-4  Process Design Specifications of the Waste Water Treating System at Berastein
Main Storage

Fluid flow rates, m3/houe

Waste water from BMS API Separator 220
Waste water transported from Los Bajos Tank Farm 180
Combined waste water 400
Total inflow to the oil separator - 400
TFotal effluent from the oil separator 400
Charge to CPI ' 400
Charge to DAY 440
Charge to DAF 440
Charge to ACA 400
Effluent to the Silver Stream River 400
(il and grease content, mg/liter
Skimmer Pit outlet 3.000
Qil Separator inlel ‘ 1,675
Qil Separator outlet, ' 1,500
Charge to DAF, ppm 1,000
Effluent from DAF, inlet to ACA 100
Effluent from ACA 50 max.
Effluent 1o the Sifver Stream River 50 max.
pl value of untreated water, range Tto8
pH value of treated water, range 7108

Source: Study team
Note: 1. The amount ef oil is negligible on the {low rales

HR1,000KIO w2 o i1 BET D,

(2) ERBUE Yy —
#8 —~ 5 ICBernstein ¥ ¥ 7 77—~ ARBUAEREPAR LYy -D T X

ke x &b,

(3) 3%
AR, BBMHBHIA T LT 5,

{4) Los Bajos /» HBernstein # ¥4 7 v — A~ DRI

Los Bajos# ¥ 2 7 v — &AM D Bernsteing ¥ 2 7 v — s, hkfaXoid
O, WEEHAT L, ARV S T 54 TE12KknBBL, B/
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Los Bajos # ¥ 7 72 v — AKHBY b

Table8-5 Process Design Specifications of Waste Treatment Center at Bernstein Main

Storage
Wet scum from DAF
Production, kilograms/shour 32,200
Water content, weight percent - : 919
Middle-layer emulsion
Preduction, cubic meters/hour 0.5
Calorific value 5,800
Qil contet, volume percent 65
Water content, volume percent 35

Dewatering facility
Feed Wel scum from DAF
Dewatered scum :
Walter, weight percent 70

Oil, weight percent 16
Aluminum hydroxide, oxide, weight percent : 14
Calorific value, keal/kilogram 1,200

Source: Study team
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Table 9-1 Installed Cost of Facilities and Modifications at Pointe-a-Pierre Refinery

(Unit: thousand U.S Dollars)

Civil Lquip- Instal- Total

Works ment Jation
CPl 45 5 13 63
DAF 120 260 50 430
Guard basin 30 5 10 45
Vacuum filler 20 221 5 246
Incinerator 100 409 172 681
Surface condensers 178 384 142 704
Tanks 40, 17 6 - 63
Pipes 43 284 35 362
Pumps : : 28 181 19 228
Pits, ditches, spill walls 19 19 7 45
DCS 98 344 68 510
Total 721 2,129 527 3317

Source; Study team

Table 9-2 Instalted Cost of Facilities and Modifications at Bernstein Main Sterage

{Unit: ;housand U.S Dotlars)

Civil Equip- Instal- Total

Works ment lation
Oit separalor 316 4 i3 338
CPI 73 5 16 94
DAF 150 325 63 538
ACA unit 680 10,531 732 14,943
Vacuum filter 30 832 5 867
Incinerator 150 1,230 212 1,592
Pipes 40 307 25 372
Pumps, pits 12 86 8 106
Stop tank 120 300 - 30 450
Total 1,51 13,620 1,109 16,300

Source: Study team
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Table 9-3 Total Yariable Operation Cost for Pointe-a-Pierre Refinery

(Unit: US Dollars/cubic meter of waste walter)

Dissolved air flotation unit 0.097
Vacuum filter 0.002
Incinerator 0.025

Waste water gathering pipeline system 0.014

Total _ 0.138
Total, thousand U.S. Dollars/year 302

Source: Study teain
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Table 9-4 Total Fixed Operation Cost for Pointe-a-Pierre Refinery

{Unit: thousand US Dollars per year)

Maintenance Laborand Total
Insutance Salary

Tax
CPl 32 NA. 32
DAF unit 23.75 NA. 2375
Vacuum filter 123 N.A. 123
Incinerator 34.05 NA. 34.05
Gathering system, pumps, 70.10 NA. 76.10
surface condenser, pits )
DCS 25.50 NA. 25.50
Total 169 100 269

Source: Study team
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Table 9-5 Total Variable Operation Cost for Bernstein Main Storage

(Unit: US Dollars/cubic meter of waste water)

Dissolved air flotation unit 0.227
Activated carbon adsorpiion unit 0.194
Yacuum filter 0.009
Incinerator 0.039
Wastc water gathering pipeline system 0.623
Total 0.462
Total, thousand U.S. Dollarsfyear 1,724

Source: Study team
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Table 9-6  Tetal Fixed Operation Cost for Bernstein Main Storage

(Unit: thousand US Dollars per year)

Maintenance Laborand Tetal
Insurance Satary

Tax
CPI 21.60 N.A. 21.60
DAF unit 2690 N.A. 26.90
ACA unit 597.15 N.A. 597.17
Vacuum filter 43.35 N.A. 43.35
Incinerator 79.6 N.A. 79.6
Pipes, pumps, pits 46.40 N.A. 46.40
slop tank
Total 815 100 915

Source: Study team
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Table 10-1 Total Capital Requirements

(Unit: thousand U.S. Doltars)
1. Plant cost

Plant 1DC Pre- Total
cost operation capilal
cost rcq’'ment
Pointe-a-Pierrc Refinery 3,377 &4 10 3471
Bermstein Main Storage 16,300 408 - i0 16,718
fotal 19,677 492 20 20,189

Note: 1. IDC stands for interest during construction. 1DC's are 0.5 years' interests on the loan
for the plant costs plus calculated '
2. Pre-operation costs are assumed to be 10 percent of annual salary and labor.

2. Consulancy fee

Consul- 1IDC Pre- Total

tancy operation capital

fee cost req'ment
Pointe-a-Pierce Refiniery 60 4.5 N.A. 64
Bemstein Main Storage 290 22 N.A. 312
Total 350 26 N.A 376

Note: t. The consultancy fee is prorated to Pointe-a-Pierre Refinery and Bernstein Main
Storage according to the plant costs.
2. IDC's are 1.5 years' inlerests.

3. Total cost
Plant 1IDC Pre- | Total
cost operation capital
cost req'ment
Pointe-a-Pierre Refinery 3,437 88 10 3,535
Bernslein Main Storage 16,590 430 10 17,030
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Table 10-2  Working Capital

(Unit: thousand U.S. Doltars}

Pointe-a-Picire Refinery

Spareparts 35
Consumables
“ Aluminum sulfate ' 46
Polymer flocculant 3
Total 94
Bernstein Main Storage
Spareparts 170
Consumables
Aluminun sulfate 198
Polymer floccutant it
Nilrogen 5
HCH Negligible
NaOlH 1
Activated carbon 105
Total 490
Total 584
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Table 10-3  Economic Costs of the Program

{Unil: thousand U.S. Dollars)

Installed cost
Pointe-a-Picrre Refinery 27123
Bernstein Main Storage 12,807
Total 15,530
Consultancy fee
Poinie-a-Pieire Reflinery 60
Bernstein Main Storage 290
Total 350
IDC
Plant cost
Pointe-a-Pierre Relinery 68
RBemstein Main Storage 320
Total 388
Consultancy fee o :
Pointe-a-Pierre Refinery 4

Berstein Main Storage 22
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Prc-operation cost

Pointe-a-Picrre Refinery 10

Bernstein Main Storage 10

Total 20
Working capital

Pointe-a-Pierre Refinery ' 72

Bernstein Main Storage 377

Total 449

Source; Study leam
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Table 10-4° Economic Opcration Costs

{Unit: thousand U.S. Doflars per year)

Pointe-a-Pierre Refinery

Variable operation cost 263
Fixed operation cost _ 230
Total operation cost 493

Bemstein Main Storage
Variable operation cost 1,499
Fixed operation cost 727
Tolal operation cost 2,226

Total
Variable operation cost 1,762
Total fixed cost . 957
Total 2,719

© Source: Study team
Note: 1. Economic variable operation costs are obtained by dividing the ﬁnancaal variable

opesation costs by 1.15.

2. . Economic fixed operation costs are oblained by dividing the financial MIT cost

by 1.3 plus financial tabor and salary cost.
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Table 10-5 Case Study of Economic Yatue Generation for Waste Water Treating Capacity
at Bernstein Main Storage

(Unit: thousand U.S. Dollars pes day)

Crude oil production, bpd 25,000 27,500 30,000
Waste water generation, bpd 13,000 24,000 60,000
Ratio 0.217 0.400 1.000
Ratio raised to 0.8th power 0.295 0.480 1.000
Economic value generation 300 330 360
Increment 0.000 30.000 30.000
Economic value consumplion
Waste waler treating system 3139 5.108 10.641"
Steam 12.480 23.040 57.600
Total 15.619 28.148 68.241
Increment ' 0.000 12.529 40.093
Net economic value 284 302 292

Note:  * Treating cost at Berastein Main Storage
Source: Study team
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