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Table 11-1  Quality Standard '

Item Standard Target Test method
pH - 6090 6.0-9.0 pH meter
Oil & Grease 50 ppm 150 ppm ' ASTM D-4281 freon method
BOD none none '
COD none none _
SS ' none 5,000 ppm ' Gravimetric method
TDS none 5,000 ppm TDS meter

Source; Petrotrin
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Table 11-2  Qil and Grease Data

"(Unit: ppm)

Location Period DataNo. Min. Max. Mean  Std. dev.
No. 1 API Mar. 1992-Jun. 1993 12 100 6,612 2,950 2,577
No. 2 API Mar, 1992-Sep. 1993 22 80 4,367 809 1,138
No. 3 API Mar. 1992-Sep. 1993 19 14 762 211 177
No, 4 APl = Mar. 1992-Sep. 1993 22 28 275 107 72
2 APIGB Mar. 1992-Sep. 1993 18 59 1,569 383 410
Guara. R. Mar. 1992-Sep. 1993 19 1 1,283 - 124 299
Oil SM.8 Mar. 1992-Sep. 1993 22 29 2,656 404 574

- Bond AS. Mar. 1992-Sep. 1993 23 11 1,381 390 395
Simp. O.C. Mar. 1992-Sep. 1993 23 34 1,790 257 394

Source: the Ministry of Energy and Energy Industries
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Bl oS WMESE [Design Check on Nos. 1 to 4 APl Oil-Water Separa-
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Table 11-3  Flow Rate of API Separator

API Separator Design flow (bpd) Storm flow (bpd)  Storm flow/Design flow
No. 1 474,470 3,437,857 72
No. 2 123,106 2,410,649 19.6
No. 3 128,235 8,677,444 67.7
‘No. 4 461,646 : *

Note: * Secluded from storm water runoff. _
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Table 11-4 Upgrading Project
{Unit: thousand bpd)

Process unit New Current After revamp
Hydrogen unit, MMSCFD 30 -
Suifur recovery unit, tons/day 183
Visbreaker 32
Crude distillation unit 160 175
. Naphtha Hydrotreating unit/ 10 25
Catalytic reforming unit
VGO hydrotreating unit : - 55
Catalytic cracking unit 28 30
Visbreaking unit _ 10 0

Source: the Ministry of Energy and Energy Industries
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A3 # o+ # # # 0+

Bl o+ # # B+

B2 #o+ # # # +

B3 # o+ # # # o+

C1 # 0+ # # B+

C2 # + # # #
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- B1-1" # -
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Table 14-1 Test of the Effect of OF Agent

(Unit: ppm)
Sample Oil Contentin Water ~ ~ Oil Content in Water

' Sampie of Feb, 25 Sample of Mar. 15

(Original control sample) (Treated Sample)
Al - 36 : 8
A2 28 il
A3l 35 ' 9
BI1 80 : 32
B2 130 e 13
B3 il 16
Cl S 146 ' B
c2 61 ' 21

Cc3 99 - 43

Source; _Study team
() DCR¥ 254 (DCRM) Kk XBOKR

¢ EKEMA. Ay IEF—CLEY YT AED CRAERRT 5O
WHORBARGBCLZBBREL, LEPOKABBECRELTLE I BR
wm\iﬁu#ﬁmm@umxuﬁotocmﬁkam@immﬁt&amm
PEHCRSHRLONIHRETS 5o |
ZHBUDCRAOEMNBR LT, 320 v<aTiTbhl, RMBERLD
RWLAThb, ARLBIVCRAOHTHREOW(HERPE O,

MEA LSO BRI WABARBRLRACHTIHAVWESA T S,
chERBET bR, KB ahiBAOoHEEN-~+4 YELIDAEL
oo MIEHERERI4-2KETFRTo

Table 14-2  Test Results of DCR System

~ Qil content in water (ppm)

Sample Qil Content in Water Oil Content in Water
Sample of Feb. 25 Sample of Mar. 15
(Original control sample) (Treated sample)
Al-1/ A1-2/ A1-3 36 27 13 /16
B1-1/B1-2/BI-3 80 24 29 /26
C1-1/C1-2/C1-3 146 28 25 135

Source: Study team
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Field

Penal

Barrackpore
Oropouche
Catshill
Trinity
Guayaquayare
Forest Reserve
irande Ravine

Cruse

Point Fbrtin
Parryland
Brighton

Others
Total

Nos. of Incidents Volume of @il spills(bbls)
1991 1982 1993 Total 1991 1992 1993 Total

4 2 2 8 125 38 31
9 6 5 20 311 407 92
7 1 1 4 25 80 10
28 12 17 30 - 50 245
2 1 1 4 60 . - 12 20
i 2 0 3 100 45 0
1 1 T 21 150 190 420
0 0 i R B 0 - - 15
0 1 0 7 0 2220
5 1 3§ 9 95 10 42
0 2 3 5 0 40 . . 65
2 3 5 10 75 170 202
3 2 3 8 95 54 49
$7 87 48 117 1066 . 1318 1191

194
810
115
325

92
145
760

15
222
141
105
147
138

3575

Note: 0il spill incidents below 10 bbls are crossed off this list.

15 - 2

" Composition ratie

n’n
Dthers (6.8%) Penal (6.8%)
Brighton (8.%%)

Barrackpore (17.1%)
Parryland (4.3 A - o

A ¥

f i IRRERN)

Point Fortin (7.7%) : =3
| eem————— Oropouche (3.4%)
Cruse (6.@%) b =
Grande Ravine (8.90) t F catshill (14.54)
== lE#”

Forest Reserve (17.9%)

Teinitu 17 4%
Guayagquayare {2.8%)

Composition ratio
' )
Others (5.5%) Peral (5.4%)

Brighton (12.5%)

Barratkpore {22.7%}
Parrylard (2,.9%)

Point Fortin (4.1%)

Cruse (5.2%) =

) Oropoucte (3.2%)

Grande Ravine (8.4%)

H——"Catshiil ¢9.1%

¥
T¥

f
!
i
i
|
==

L e inite @.6%)

Forest Reserve (21.3) Guavaquayare (4,1%)

Figure 15-1 0il Spills by Field
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Table 15-2 Recent Large-scale Oil Spills in the World

No. Date Location Source to Volume of 0il Spill
(year/month) 011 spili
i 1967/03 Southern coast The Torrey * Crude oil about
in England Canyon 93,000 ki
{61, 600G/T)
2 1970/02 Chedabucto Bay The Arrow C Fuel oil about
in Nova Scotia Canada (11,000G/T) 10,000kl
3 1971/11 Off Niigata - The Juliana " Crude oil about
in Japan {11, 000G6/T) 7, 200k1
4 1974/12 Mizusima Bay Heavy Fuel Heavy Fuel oil
in Japann oil Tank about 7, 500k]
(9, 500k 1)
5 1976/12 0ff Massachusetts The Argo C Fuel oil about
in the East U.S.4 Merchant 29, 000k1
{19, 000G/T)
6 1978/03 0ff Bretagne in The Amoco - Crude oil about
the ¥West France Cadiz 240, 000k]
(110, 000G/ T)
T 1989/03 North Pacific Coast The Exxon * Crude oll about
in Alaska U.S.4A Valdez 40,000kl
{95, 000G/T)
8 1992/09 North End in The Nagasaki -+ Crude oil about
Malacca Str. Spirit 13,000 t
{52, 787G/T)
9 1992/12  Off La Coruna in The Aegean - Crude oil about
northwest coast Spain Sea 73,000 t
(53, 964G/T)
10 1993/01 O0ff Sumburgh Cape The Braer Crude oil about
in Shetland (44, 989G/T) 85,000 ¢
11 1983/01  Off North End of The Maersk * Crude oil about
- Sumatra Is. Navigator 25,000 ¢
(142, 488G/T)
12 1994/03 Intet of Bosphorus The Nassia Crude oil about
Str. from Black Sea (66,822G/T) 20,000 t
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