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WGS84

Distance to nearest PTT pipeline

Locations
Latitude Longitude PTT pipeline Distance (m.)
North Dara-1 9° 19’ 03.39" 101° 12" 18.20” 1" pipeline (34”) 5,150
North Dara-2 9° 16’ 26.85” 101° 11’ 30.05” 1" pipeline (34”) 1,120
North Dara-3 9° 15 17.75” 101° 10’ 54.90” 1" pipeline (34”) 930
West Dara-5 9° 10’ 37.77" 101° 11" 18.07” 3" pipeline (427) 1,730
West Dara-6 9° 09’ 21.82” 101° 11" 41.51” KHANOM pipeline (24”) 2,300
Krut-2 9° 03’ 53.79” 101° 09’ 57.70” KHANOM pipeline (24”) 8,000
Sarapee-1 9° 01’ 12.08” 101° 04’ 16.31” KHANOM pipeline (24”) 13,800
Rossukon-1 9° 27" 16.91” 101° 05’ 55.09” 1" pipeline (34”) 3,500
Rossukon-2 9° 28 22.37" 101° 07’ 03.14” 1" pipeline (34”) 6,170
North Dara-4 9° 15 11.11” 101° 10’ 56.73” 1" pipeline (34”) 1,000
North Dara-5 9° 16’ 21.65” 101° 12’ 00.71” 1" pipeline (34”) 1,800
North Dara-6 9° 16’ 20.13” 101° 12’ 20.91” 1" pipeline (34”) 2,280
North Dara-7 9° 15 59.57” 101° 11’ 59.33” 1" pipeline (34”) 1,400
No. PTT pipeline Total ROW* (m.)
1. 1" pipeline (34”) 1,000
2. 2" pipeline (36”) 2,000
3. 3" pipeline (427) 2,000
4. KHANOM npipeline (24”) 2,000

*Notes that pipeline is located in the middle of Right of Way.

06 Rossuhkon-2 o

G6 North Dara-2

GO Notih Dara

G6 North Dara-3-% ¢

¢

g
(>

36 West Darar6

o
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AN 1 ﬁagaﬁﬂﬂﬂuaa@@ammuaaumu

8MI QRN Jningnegioni | JenianasaisIiany WNIAFIVAT 3
e Souaz I Souaz I Souaz IR Souaz e Souaz

FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00
1. LG
bl 40 88.9 30 45.5 66 47.8 80 53.0 216 54.0
‘ij\‘i 5 11.1 36 54.5 72 52.2 71 47.0 184 46.0
2. 919 (1)
15-18 0 0.0 0 0.0 0 0.0 2 1.3 2 0.5
19-25 1 2.2 2 3.0 5 3.6 8 5.3 16 4.0
26-60 40 88.9 44 66.7 104 75.4 116 76.8 304 76.0
41NN 60 4 8.9 20 30.3 29 21.0 25 16.6 78 19.5
angLade (¥) 478 51.8 48.9 46.1 482
3. dunibe luaaizn
S’]Hgﬂ%‘lj&l‘ﬁ% 0 0.0 65 98.5 134 971 146 96.7 345 86.3
nysumMIntu 9 200 1 15 0 0.0 0 0.0 10 2.5
dariiwgvajiu 10 22.2 0 0.0 0 0.0 0 0.0 10 25
dlwgjthu 16 35.6 0 0.0 0 0.0 0 0.0 16 4.0
Rty 4 8.9 0 0.0 0 0.0 0 0.0 4 1.0
FUITN DUAANALIA 6 13.3 0 0.0 0 0.0 0 0.0 6 1.5




318MI QTGN Jwiagnegistih | JmdanasessIany WAIAFIVAT 3
e Souaz I Souaz I Souaz I Souaz I Souaz

AR, 0 0.0 0 0.0 3 2.2 5 3.3 8 2.0
sundnnguusiim 0 0.0 0 0.0 1 0.7 0 0.0 1 0.3
4. Swmdansnlunaiisen (ade) 45 40 42 48 44
5.1 SawanasnBniaeniin (méﬂ) 2.4 2.5 2.3 25 2.4
5.2 SrwanannBnillaivinew (wae) 2.1 15 1.9 24 2.0
5.3 8as1N 13RI 0.9 0.6 0.8 0.9 0.8
6. nAALW
Lﬁ@]ﬁﬁ 35 77.8 45 68.2 99 7.7 106 70.2 285 71.3
szﬂmmwyjﬁm’éﬂuﬁmmﬁmﬁ'u 2 4.4 4 6.1 6 43 10 6.6 22 55
Froannandustuludunaidioaiu 3 6.7 1 15 11 8.0 7 4.6 22 55
Froanansuneulusmiadean 4 8.9 8 12.1 13 9.4 14 9.3 39 9.8
froanandmiaiu 1 2.2 8 12.1 9 6.5 14 9.3 32 8.0
7. snnan13ENe
9 2 20.0 1 48 6 15.4 17 37.8 26 226
G99 8 80.0 16 76.2 28 71.8 20 44 .4 72 62.6
gnawsannuasauad 0 0.0 4 19.0 5 12.8 8 17.8 17 14.8
8. szﬂxnmﬁa'\ﬁ'ﬂag‘lmw:ﬁ"m @)
aoni 11 0 0.0 1 15 0 0.0 1 0.7 2 0.5




18I QTGN Joningnegsoni | JenianasaisIiay WRIAFIVAT ERty
e Souaz I Souaz I Souaz I Souaz I Souaz

32WI9 1-10 T 1 22 5 76 9 6.5 6 4.0 21 53
TEMI19 11-20 T 1 2.2 4 6.1 11 8.0 13 8.6 29 7.3
32wi19 2130 1 5 111 9 136 16 116 25 16.6 55 138
51319 3140 T 10 22.2 11 16.7 24 17.4 36 23.8 81 20.3
TeWIN9 41-50 U 15 33.3 1 16.7 33 23.9 36 23.8 95 23.8
323149 51-60 1 10 22.2 9 13.6 24 17.4 21 13.9 64 16.0
daue 61 DAl 3 6.7 16 24.2 21 15.2 13 8.6 53 133
9. A&

WND 34 75.6 61 92.4 103 74.6 59 39.1 257 64.3
A3ae 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
BEGRLY 11 24.4 5 7.6 35 25.4 91 60.3 142 35.5
10. SzAUNIANEN

laldsumsfinm 0 0.0 2 3.0 4 2.9 10 6.6 16 4.0
Uszaudnm 20 44 .4 40 60.6 88 63.8 108 715 256 64.0
VTUNAN AU 10 22.2 10 15.2 24 17.4 14 9.3 58 14.5
ArsuAnwaaulans 7 15.6 2 3.0 9 6.5 6 4.0 24 6.0
AN 4 8.9 6 9.1 7 5.1 4 2.6 21 5.3
yaneas 4 8.9 5 7.6 6 4.3 8 5.3 23 5.8




gnhSyanad 0 0.0 1 15 0 0.0 1 0.7 2 0.5




3NN 2: TayYAENINATHIN-FIANVDINTIION

T8I QTGN Jowingaegsonh | dmdanasddsiany | Jewindeuan ety
3w | Semaz | dnwan | demaz | waw Sagar | 3nwan | Sewaz | 3nwan | omaz
FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00
1. 91BWHAN
i 0 0.0 2 3.0 2 1.4 2 1.3 6 1.5
IR 4 8.9 17 25.8 10 7.2 4 2.6 35 8.8
Lgﬂdé‘f@l’g 0 0.0 0 0.0 1 0.7 0 0.0 1 0.3
1l3zai9 7 15.6 18 273 45 32.6 61 404 131 3238
wnzaesdasih 3 6.7 4 6.1 4 2.9 2 13 13 3.3
ane 4 8.9 15 22.7 27 19.6 23 15.2 69 17.3
U9 1 2.2 5 7.6 27 19.6 42 27.8 75 18.8
FUTTMI 22 48.9 2 3.0 6 4.3 1 0.7 31 7.8
wiknaugning 1 22 0 0.0 8 5.8 4 26 13 33
7INAFIUN 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
anaslw 0 0.0 1 15 5 3.6 6 4.0 12 3.0
udgeny 0 0.0 1 15 0 0.0 0 0.0 1 03
GuinSsmnrminima 1 22 0 0.0 0 0.0 0 0.0 1 03




318119 QTGN JowIngaegssh | JmIanasassINy WHIAFIVAN 37
| Famaz | waw | Samaz | wm Sosaz | 3waw | Sewaz | swaw | Jawar

Fuwmanraas 1 22 0 0.0 1 0.7 2 1.3 4 1.0
ggouIn 1 2.2 0 0.0 1 0.7 1 0.7 3 0.8
N 0 0.0 1 15 0 0.0 0 0.0 1 0.3
T59nAs 0 0.0 0 0.0 1 0.7 0 0.0 1 0.3
HuFTuEL/AaNY 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
usuTovenm 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
2. AN IN

g 1 244 39 59.1 89 64.5 118 78.1 257 64.3
i 2 4.4 0 0.0 1 0.7 2 1.3 5 1.3
LRGN 5 11.1 1 15 6 4.3 0 0.0 12 3.0
\noFas 0 0.0 1 15 6 4.3 1 0.7 8 2.0
SRR 6 13.3 4 6.1 5 3.6 4 2.6 19 48
insiRDaFa T 3 6.7 2 3.0 1 0.7 0 0.0 6 15
Mg 8 17.8 8 12.1 12 8.7 8 53 36 9.0
Juds 6 13.3 7 10.6 12 8.7 13 8.6 38 9.5
WHNIUININ 1 22 1 15 2 14 1 07 5 13




318119 QTGN JowIngaegssh | JmIanasassINy WHIAFIVAN 37
| Famaz | waw | Samaz | wm Sosaz | 3waw | Sewaz | swaw | Jawar
Bug 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
anaslw 0 0.0 1 15 0 0.0 1 0.7 2 0.5
Jumannagd 2 4.4 0 0.0 0 0.0 0 0.0 2 0.5
gauTn 1 2.2 0 0.0 0 0.0 1 0.7 2 0.5
HuFTuEL/AaNY 0 0.0 1 15 1 0.7 0 0.0 2 0.5
i 0 0.0 0 0.0 1 0.7 0 0.0 1 0.3
WWassamaIumn 0 0.0 0 0.0 1 0.7 0 0.0 1 0.3
LEREIRITTS 0 0.0 0 0.0 1 0.7 0 0.0 1 0.3
gdaldo 0 0.0 1 15 0 0.0 0 0.0 1 0.3
HudaduiFerh 0.0 0.0 0.0 0.0 0 0.0 1 0.7 1 0.3




M3WN 2: TaYATNMWATHFN-FIANVDIATITOU (da)

gaqﬂ (ﬂ’]i!ﬂ Lﬂaﬂ

N7
3. fisnvasseldugnaalszianuasss (unAl)
QRN
Teldnnmsvim 50,000.0 30,000.0 40,000.0
neldnnmaien 240,000.0 12,000.0 111,666.7
eldanyinls - - -
eldanmsasesas - - -
eldnmadszug 4,800,000.0 18,000.0 463,692.3
eldnnmawziasdaiin 500,000.0 30,000.0 169,666.7
eldnnmsdae 600,000.0 60,000.0 156,000.0
uldnnmssudie 360,000.0 24,000.0 139,428.6
eldnnmssunoms 84,000.0 4,000.0 43,608.7
eldnnduden 120,000.0 60,000.0 84,000.0
3’1leﬁmﬂ‘qiﬁ%ﬁ’mﬂ’ﬁﬁadl,ﬁﬂ’l - - -
Sﬁﬂvloﬁ”mnﬁq'iﬁ%muﬁ'a 600,000.0 72,000.0 267,200.0
se'ldandug 148,000.0 36,000.0 92,000.0

ININFI) 3517




S qogn Maa 1Bae

Teldanmarim 100,000.0 15,000.0 51,666.7
eldnnmaiein 1,200,000.0 12,000.0 159,588.9
Te'ldanyinls - - -
eldnmsianedas 72,000.0 72,000.0 72,000.0
eldnnmadsens 9,600,000.0 40,000.0 904,136.4
eldnnmawsasiafin 400,000.0 10,000.0 126,333.3
Teldnmdee 1,080,000.0 24,000.0 167,478.3
eldnmsuineg 252,000.0 18,000.0 76,500.0
eldnnmsunsms 180,000.0 180,000.0 180,000.0
uldnnduden 72,000.0 60,000.0 66,000.0
iﬂﬂﬁmnqiﬁﬂﬁmmﬂimL‘?im - - -
yuldanngifiasiue 180,000.0 36,000.0 112,000.0
eldandug 36,000.0 6,000.0 22,000.0
WIRIAWATAISIINIY

Teldnnmsvim 27,000.0 16,000.0 21,000.0
neldnnmaien 216,000.0 12,000.0 97,000.0

Te'ldanils




S qogn Maa 1Bae
seldanmaidneiad 192,000.0 15,000.0 73,857.1
eldnmdszus 1,080,000.0 24,000.0 202,020.0
eldnnmawziasdafin 1,000,000.0 30,000.0 327,200.0
uldnnmzde 720,000.0 4,800.0 199,097.4
uldnnmssudie 600,000.0 10,000.0 88,753.8
eldnnmssunoms 240,000.0 120,000.0 185,808.0
eldnduden 360,000.0 30,000.0 138,236.4
iﬂﬂvlﬁmﬂqiﬁ%ﬁ’]%ﬂﬁﬁﬁadL“?]IFJ’) - - -
Sﬁﬂvlﬁaﬁﬂqsﬁadauﬁa 180,000.0 28,800.0 106,466.7
eldaniug 128,000.0 18,000.0 52,333.3
INIAFIVAN
Teldnmavim 150,000.0 30,000.0 72,500.0
eldnnmaiein 108,000.0 30,000.0 55,500.0
neldannyils - - -
eldnmsiaseias 90,000.0 90,000.0 90,000.0
eldnnmadsens 3,600,000.0 20,000.0 231,123.1
eldnnmamsiaseiafin 240,000.0 180,000.0 210,000.0




S qogn Maa 1Bae

Teldnmde 1,440,000.0 54,000.0 362,774.2
eldnmsuine 540,000.0 4,000.0 88,174.5
eldnnmsunsms 344,000.0 344,000.0 344,000.0
uldnnduden 366,000.0 60,000.0 150,000.0
iﬂﬂﬁmnqiﬁﬂﬁmmiﬂmL‘?im - - -

yuldanngifiasiue 600,000.0 24,000.0 230,333.3
eldandug 96,000.0 10,800.0 51,527.3




M3WN 2: TaYATNMWATHFN-FIANVDIATITOU (da)

T8I QTGN Jowingaegsonh | dmdanasddsiany | Jewindeuan ety
3w | Fepar | wIw | Fopaz | 9w Sagar | 3nwan | Sewaz | 3nwan | omaz
FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00
4. malaasSan (wnfdl)
Taithin 50,000 U 2 4.4 6 9.1 16 11.6 26 17.2 50 12.5
50,001-100,000 U n 10 22.2 19 28.8 38 27.5 53 35.1 120 30.0
100,001-150,000 Un 14 31.1 10 15.2 28 20.3 21 13.9 73 18.3
150,001-200,000 1 6 13.3 12 18.2 20 145 17 1.3 55 13.8
200,001-250,000 U 0 0.0 6 9.1 6 4.3 7 4.6 19 4.8
41NN71 250,000 LN 13 28.9 13 19.7 30 21.7 27 17.9 83 20.8
@%’16!@] 30,000.0 12,000.0 18,000.0 10,800.0 10,800.0
ALY 5,400,000.0 9,610,000.0 7,024,000.0 3,960,000.0 9,610,000.0
AadsunAlaiGen) 313,822.2 4443727 249,687.2 229,067.5 281,241.6
5. 578918A33a% (UIN/LH D)
(ﬁl’m’j’] 1,000 0 0.0 0 0.0 0 0.0 0 0.0 0.0 0.0
1,000-5,000 11 24.4 34 51.5 48 34.8 62 411 155 38.8
5,001-7,500 4 8.9 9 13.6 22 15.9 23 15.2 58 14.5




318119 QTGN JowIngaegssh | JmIanasassINy WHIAFIVAN 37
3w | Jemaz | wmaw | Famar | 3w Sosaz | 3waw | Sewaz | swaw | Jawar

7,501-10,000 1 244 14 212 48 348 37 245 110 275
10,001-15,000 7 15.6 4 6.1 13 9.4 20 13.2 44 11.0
15,001-20,000 7 15.6 4 6.1 2 1.4 4 2.6 17 43
20,001-30,000 2 44 0 0.0 2 1.4 3 2.0 7 1.8
30,001-50,000 2 44 0 0.0 2 1.4 1 0.7 5 1.3
41NN 50,000 1 2.2 1 15 1 0.7 1 0.7 4 1.0
@‘iwgﬂ 3,000.0 1,700.0 1,500.0 2,000.0 1,500.0
§989 300,000.0 500,000.0 65,000.0 100,000.0 500,000.0
fAafa(uInAfawaTITan) 19,355.6 14,528.8 8,668.8 8,653.0 10,832.0
6. ADIWNINNILATHINIVDIATII DN
laiwald 5 1.1 18 27.3 21 15.2 39 25.8 83 20.8
waldldwmaaiiy 32 711 34 515 93 67.4 95 62.9 254 63.5
waldiwdaLiy 8 17.8 14 21.2 24 17.4 17 1.3 63 15.8




M3WN 2: TaYATNMWATHFN-FIANVDIATITOU (da)

T8MI W20z Joningnegisti | Jmdanasdisiuny | dendasewan ety
Fwan | Sewaz | waw | Sewaz | Inwan Sagaz | 9aww | domar | 9w | Sauas
FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 | 100.00
7. szpziaanfdsznavangngszas
woaendn 19 1 7.7 0 0.0 2 4.0 1 1.5 4 27
19 1-10 1 2 15.4 5 22.7 6 12.0 8 12.3 21 14.0
o319 11-20 1 4 30.8 7 31.8 14 28.0 15 23.1 40 26.7
32nin9 21-30 1 1 7.7 4 18.2 14 28.0 25 385 44 293
32WIN9 31-40 1 5 385 1 45 8 16.0 1 16.9 25 16.7
W9 41-50 U 0 0.0 2 9.1 4 8.0 3 4.6 9 6.0
draue 51 Dl 0 0.0 3 13.6 2 4.0 2 3.1 7 47
8. sztnnuasnisnindszag
ﬂi:mmaﬁa/ﬂi:mﬁﬁu 11 84.6 20 90.9 46 92.0 56 86.2 133 88.7
Yszusmdizd/szasiin 2 15.4 2 9.1 4 8.0 9 13.8 17 11.3
9. szuzvivnzesnasmsaaniie
®asnii 3 nw. 5 38.5 8 36.4 20 40.0 13 20.0 46 30.7
TnIN9 4101 4 30.8 7 31.8 22 44.0 23 35.4 56 37.3




IRIAWBATAISIININY

18mMs W2z JwIngnEgIsit NIAFIVAY 37
I | Sauaz | ww | Famaz | 3wam Samaz | 9wm | Sawar | wan | Sauaz

32W1n9 11-50 1 2 15.4 6 27.3 4 8.0 21 323 33 220
32%I19 51-100 1 2 15.4 1 45 1 2.0 4 6.2 8 5.3
U1NN31 100 Nal. 0 0.0 0 0.0 3 6.0 4 6.2 7 4.7
10. anadlunmsaanitasudasinds (aonden) 14.7 9.2 14.2 19.3 15.7
11. 3asiiafildlunsdudadin
DINN NI 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
2IUFDNIU 1T% audaNdulan,arudauniin(laining,a1ud,03udaun19817, 8 Ud AL 9 69.2 17 77.3 30 60.0 35 53.8 91 60.7
BIURIN 5 38.5 1 4.5 10 20.0 14 21.5 30 20.0
2IuAANN 0 0.0 2 9.1 2 4.0 3 4.6 7 47
B} 0 0.0 1 4.5 2 4.0 1 15 4 2.7
8% 0 0.0 0 0.0 5 10.0 2 3.1 7 4.7
Waandan 0 0.0 0 0.0 4 8.0 3 4.6 7 4.7
VLiI’Lﬁ:FJ’JH 0 0.0 0 0.0 3 6.0 0 0.0 3 2.0
e 0 0.0 0 0.0 0 0.0 4 6.2 4 27
2IUaDLY 0 0.0 1 4.5 1 2.0 10 15.4 12 8.0
oy 0 0.0 1 4.5 0 0.0 1 15 2 1.3




18mMs W2z JwInganegssh | Jmdanasdssiany | deniasewan 37
I | Sauaz | ww | Famaz | 3wam Samaz | 9wm | Sawar | wan | Sauaz

0IURU 0 0.0 2 9.1 2 4.0 0 0.0 4 27
88 0 0.0 0 0.0 0 0.0 1 15 1 07
12. wiavasia sy laluudazass
U 7 53.8 12 54.5 43 86.0 61 93.8 123 82.0
4 7 53.8 9 40.9 22 44.0 38 58.5 76 50.7
y 2 15.4 8 36.4 15 30.0 16 24.6 41 27.3
wiin 0 0.0 5 227 1 2.0 3 46 9 6.0
“ay 1 7.7 2 9.1 1 2.0 0 0.0 4 27
12.1 dan
Bunadsuldass @lanswess) 182.5 239.9 334.0 160.2 2305
Tesede (wnAlaniv) 41.3 62.9 39.2 58.7 51.2
12.2 19
Psinaisuldass Alansuass) 21.9 492.4 74.6 79.9 121.9
Tmeady (WnAlansy) 177.1 111.1 141.0 187.8 164.2
12.3 4
Bunadsulaess @lanswess) 15.0 423 29.0 63.1 459




= a o
IMNVIULARY ('iJ"m/ﬂIﬂﬂ‘iN)

Ty nalaniu) 40.0 92.1 92.7 146.3 114.3
Vsinaisuldase (Alansuass) 0.0 26.0 20.0 671.3 240.4
Teoaay (nalania) 0.0 67.0 80.0 46.7 61.7
Vsinaisuldass Alansuass) 50.0 7,505.0 40.0 0.0 3,775.0
18.0 175 15.0 0.0 17.0




MTNN 3: FNWUIARDN ﬁ']'ﬁ']ifl{ll,‘]ﬂﬂﬂ LLGﬁQ‘lIﬂ’]WQ%’]S:l’EJ

18013 AWZaT JMINFIBYIoIR | INIANAIAISIINTIY WRIAFIVAT ety
Iwan Sauaz 3w Sagaz IwIn Sauas 3 HGE Fwan Sagas
FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00
1. dszaunisablunisnudainiafzvigin
Taivay 35 77.8 53 80.3 87 63.0 107 70.9 282 70.5
[13H] 10 22.2 13 19.7 51 37.0 44 29.1 118 29.5
nsmiag
dalaan 10 100.0 12 923 51 100.0 42 95.5 115 97.5
daaau 1 10.0 2 15.4 2 3.9 6 13.6 1 9.3
LENZLA 0 0.0 3 23.1 5 9.8 2 4.5 10 8.5
ﬂmw:gu 0 0.0 2 15.4 1 2.0 0 0.0 3 25
Jannw 0 0.0 1 7.7 2 3.9 1 2.3 4 3.4

v .
3. wnas a1 lrlselaned

3.44an

Foriusguan 19 422 27 40.9 40 29.0 56 37.1 142 35.5
helu 18 40.0 30 455 75 54.3 35 23.2 158 395
Yotidw 0 0.0 4 6.1 3 2.2 1 0.7 8 2.0




318119 QTGN JMINFIBYI5R | JINIANATAISITNIIY INIAFIVAY 39
mwan Sauaz 31 Sauas mIn Sauaz 31 Sauas mwan Sauaz

Yetihunana 5 11.1 2 3.0 8 5.8 27 17.9 42 10.5
hiseh 3 6.7 3 45 12 8.7 32 21.2 50 12.5
32418

Tarhuss1e 0 0.0 0 0.0 0 0.0 3 2.0 3 0.8
el 0 0.0 5 7.6 5 3.6 0 0.0 10 25
varhau 1 22 12 18.2 4 2.9 1 0.7 18 45
Yetihunana 7 15.6 9 13.6 15 10.9 55 36.4 86 215
hiseh 35 77.8 39 59.1 114 82.6 92 60.9 280 70.0
Wanmuayaaay/e 2 44 1 15 0 0.0 0 0.0 3 0.8
3.3 %i"]lﬁlaﬂ'lilﬂﬂ'ﬂi

el 3 30.0 9 45.0 7 36.8 7 100.0 26 46.4
varhau 0 0.0 0 0.0 1 5.3 0 0.0 1 18
Yetihunana 0 0.0 1 5.0 0 0.0 0 0.0 1 18
hiseh 1 10.0 2 10.0 0 0.0 0 0.0 3 5.4
Wanmuayaaay/e 6 60.0 8 40.0 11 57.9 0 0.0 25 44.6

3.4 unasrivanisuszas
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Imn Sauaz VRN Sauaz I Souaz VRN Sauaz Imn Souaz

Fumuad/aand/ii 2 100.0 6 100.0 9 100.0 0 100.0 17 100.0

3.4 unasinRaumnzA Beda i

ﬁfmu 0 0.0 0 0.0 1 33.3 1 100.0 2 25.0

varhau 0 0.0 0 0.0 1 33.3 0 0.0 1 12.5

Momuad/aand/i 2 100.0 2 100.0 1 33.3 0 0.0 5 62.5

4. Tygmduwunasi

Laifitymn 37 82.2 47 712 110 79.7 134 88.7 328 82.0

{ymn 8 17.8 19 28.8 28 20.3 17 1.3 72 18.0

namkilinn

amnwihdld 6 75.0 4 21.1 15 53.6 11 64.7 36 50.0

TW@]LL@]&‘I«L&’] 2 25.0 15 78.9 14 50.0 8 47 1 39 54.2

Frslunsznauaanin

\AausuNAN-LRaUNNNAUS 0 0.0 1 6.7 0 0.0 0 0.0 1 26

Wwanlwau-Aauiiguwen 2 100.0 14 93.3 14 100.0 8 100.0 38 97.4
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Fwan Sauaz 3w Sagaz IwIn Sauas 3 HGE Fwan Sagas

FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00

5.38m s IWihazenananaa

Taif 31 68.9 50 75.8 115 83.3 116 76.8 312 78.0

b 14 31.1 16 24.2 23 16.7 35 23.2 88 22.0

nymna

Ty 3 214 6 375 10 43.5 17 48.6 36 40.9

N384 11 78.6 10 62.5 12 52.2 17 48.6 50 56.8

LNIIRTHY 0 0.0 0 0.0 1 4.3 1 2.9 2 2.3

6.m3thiaREe

6.1 WdzonnsEnans

Taidnsinda 40 88.9 65 98.5 107 77.5 135 89.4 347 86.8

FHUNDaITietn TN DTN 0 0.0 0 0.0 18 13.0 10 6.6 28 7.0

fenanza 3 6.7 1 15 5 3.6 4 26 13 33

savindulsy 2 4.4 0 0.0 8 5.8 2 13 12 3.0

6.2 ¥Ldgandan
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I Sauaz VRN Sauaz I Souaz VRN Sauaz Imn Souaz

laifimstinga 33 73.3 56 84.8 95 68.8 113 74.8 297 74.3
srugastainTaziathiia 1 244 10 15.2 36 26.1 30 19.9 87 21.8
FTUNDaITiRt DTN 1 22 0 0.0 7 5.1 7 46 15 38
fassthnzia 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
6.3 Wndzaniasaia

laifinsiida 44 97.8 65 98.5 121 87.7 138 914 368 92.0
unean ldi 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
FHUNDaITRtn TN DTN 0 0.0 0 0.0 13 9.4 9 6.0 22 55
fananzia 1 2.2 1 15 4 2.9 3 2.0 9 2.3
7. N3NNIV

IWinuLeIIgnIBENTUIIAY 12 26.7 18 27.3 39 28.3 94 62.3 163 40.8
LY 31 68.9 43 65.2 92 66.7 54 35.8 220 55.0
nasfiely 1 2.2 3 45 1 07 2 13 7 18
Hanay 1 2.2 1 15 6 4.3 1 07 9 2.3
AINZLA 0 0.0 1 15 0 0.0 0 0.0 1 0.3

8. Snwawasenielwsavuil (a5l
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ladnenduthe 1 24.4 19 288 35 254 47 31.1 112 28.0
1-2 a%s 17 378 23 348 40 29.0 42 27.8 122 305
3-5 ﬂ%:\‘] 7 15.6 9 13.6 32 23.2 29 19.2 77 19.3
41NN 6 ﬂ%-;\‘] 10 22.2 15 22.7 31 22.5 33 21.9 89 22.3
9. mmegmﬂ%nﬂm

Tsagtussuumadwnelamia 3 8.8 5 10.6 5 49 3 29 16 56
Tsaflpanuszuunmaaue s 0 0.0 2 43 3 2.9 10 9.6 15 5.2
Tafsanuszuundaiie 2 5.9 4 8.5 8 7.8 12 115 26 9.0
lsnfanibouazniuw 3 8.8 2 43 5 49 4 3.8 14 49
Tsaanuau 9 26.5 8 17.0 27 26.2 24 23.1 68 23.6
Tsafeaiup/an /i 0 0.0 1 2.1 0 0.0 3 2.9 4 1.4
Tsaala 1 2.9 2 4.3 4 3.9 6 5.8 13 45
Tsauzi3s 1 2.9 0 0.0 2 1.9 0 0.0 3 1.0
%A 21 61.8 15 31.9 69 67.0 65 62.5 170 59.0
LU 3 8.8 7 14.9 6 5.8 8 7.7 24 8.3
Tsaigniuanasuazszuulszan 0 0.0 0 0.0 1 1.0 2 1.9 3 1.0
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Tsaflanussuuiden 2 5.9 2 43 0 0.0 2 19 6 2.1
l9\8eaaan 0 0.0 1 2.1 0 0.0 2 19 3 1.0
Tsaufizanivla 0 0.0 0 0.0 2 1.9 1 1.0 3 1.0
Tsaausn 0 0.0 0 0.0 0 0.0 1 1.0 1 0.3
Ismﬁ'mﬁunszgmm:ﬁa 0 0.0 3 6.4 0 0.0 0 0.0 3 1.0
"Léfaa 0 0.0 2 4.3 0 0.0 0 0.0 2 0.7
lsalnsand 0 0.0 1 2.1 0 0.0 0 0.0 1 0.3
10. n33nmlsa

Taishwn 8 17.8 15 22.7 39 28.3 38 25.2 100 25.0
%ammﬁw,aa 2 4.4 2 3.0 9 6.5 9 6.0 22 5.5
soflaule 7 15.6 9 13.6 18 13.0 19 12.6 53 13.3
I‘idW&l’]U’]ﬂ’ﬂadiﬁs 22 48.9 34 51.5 59 42.8 75 49.7 190 47.5
Snunfilssnenunaianawaadin 6 13.3 6 9.1 13 9.4 10 6.6 35 8.8
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3w | Semaz | wmaw | Sewas 3wt HGE s | Semaz | wwm | Seuar

FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00
1. mslFuselamiannfiauusmlasens
ai'lals 43 95.6 65 98.5 134 97.1 146 96.7 388 97.0
% 2 4.4 1 1.5 4 29 5 3.3 12 3.0
2. snwmemsludseToniluini
udunmadnise 0 0.0 0 0.0 1 25.0 0 0.0 1 8.3
ruunssaudan 2 100.0 1 100.0 3 75.0 5 100.0 11 91.7
3. sl dudunmoande anudlunsdwdoimwuSaini
Tasons
Wuldunstlszdn 0 0.0 0 0.0 1 100.0 0 0.0 1 100.0
Taiidwdunmatszdn 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
4. anudlumssulanuSnaiinilassnsiaas (afidaidan) 1.0 10.0 11.0 19.6 13.0
5. indasfianlFlunmsivda i luusnaiuilassns
dusaNdU 1 50.0 1 100.0 2 66.7 4 80.0 8 72.7
2IWAIN 1 50.0 0 0.0 1 33.3 1 20.0 3 27.3
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6. siinzasdafin uazlSanadaswasisulaluusnmlasens

s 2 100.00 0 0.0 3 100.0 5 100.0 10 90.9
- Usunowads (ﬁIaﬂ§N/ﬂ§d) 200.0 0.0 469.3 291.0 326.3

T]?x‘] 1 50.00 0 0.0 0 0.0 2 40.0 3 27.3
- Usunouwads (ﬁ“[aﬂ%u/ﬂ%%) 20.0 0.0 0.0 285 25.7

‘]A 0 0.00 1 100.0 0 0.0 4 80.0 5 455
- Bsnowads (Rlansweis) 0.0 30.0 0.0 212.8 176.2

AN 0 0.00 1 100.0 0 0.0 2 40.0 3 27.3
- Usunowads (ﬁIaﬂ§N/ﬂ§d) 0.0 30.0 0.0 1002.0 678.0

7. vansznuaanisdszasanmsaninlasens

3] 41 91.1 55 83.3 110 79.7 111 73.5 317 79.3

0 4 8.9 11 16.7 28 20.3 40 26.5 83 20.8

nyena

HaNTENUdamTanEarasmIlTENs 0 0.0 0 0.0 1 3.6 0 0.0 1 12

iz Sihduuazasivandns 1 25.0 0 0.0 0 0.0 4 10.0 5 6.0

msdresdwnnsimsdsaslale 1 25.0 4 36.4 10 35.7 20 50.0 35 422
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I | Famaz | 3waw | Sowuaz I Sauaz | Fewar | dwaw | Semaz

gafihlunziafidsanmanss 1 25.0 4 36.4 9 32.1 13 325 27 325

anwueRanuazszuuiineminnaagnriag 1 25.0 3 27.3 6 214 2 5.0 12 145

fnansznulunng dw 0 0.0 0 0.0 0 0.0 1 25 1 12

\Aaaznauandalunsia 0 0.0 0 0.0 1 3.6 0 0.0 1 1.2

\FU9091NLAS 98N INA 0 0.0 0 0.0 1 36 0 0.0 1 1.2

8. s lasuanaimansala

Taivay 45 100.0 66 100.0 137 99.3 150 99.3 398 99.5

Lag 0 0.0 0 0.0 1 0.7 1 0.7 2 0.5

nImnLAY

Arnaaanoa 0 0.0 0 0.0 0 0.0 1 100.0 1 50.0

%IE‘]JWQ 0 0.0 0 0.0 1 100.0 0 0.0 1 50.0

9. walanuazaizansala

wala 0 0.0 0 0.0 1 100.0 0 0.0 1 50.0

lainala 0 0.0 0 0.0 0 0.0 1 100.0 1 50.0

nve linale lasenn

ARULNY 0 0.0 0 0.0 0 0.0 1 100.0 1 100.0




45

100.0

66

100.0

138

i) 100.0 150 99.3 399 99.8

Y 0 0.0 0 0.0 0 0.0 1 0.7 1 0.3
i

Wm:t{ﬂﬁu 0 0.0 0 0.0 0 0.0 1 100.0 1 100.0

PeGLECLE 0 0.0 0 0.0 0 0.0 1 100.0 1 100.0

AfauLn 0 0.0 0 0.0 0 0.0 1 100.0 1 100.0
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18013 Wiz Janingnegisti | JmdIanasEssIINY IRIAFIVAT ERtY
3wk Sauaz 3wtk Sauaz 31 Sagar | wmw | Sosar Fwan Sauas
FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00
1. mﬂmmﬁaa‘\;mﬁmﬁnfmoms
Taivay 30 66.7 62 93.9 103 74.6 81 53.6 276 69.0
[13H] 15 33.3 4 6.1 35 25.4 70 46.4 124 31.0
nIdANsIL
wBNUMATg 2 13.3 0 0.0 3 8.6 2 2.9 7 5.6
Aswdlngthwava. 4 26.7 1 25.0 6 17.1 17 24.3 28 226
%o 1 6.7 0 0.0 5 14.3 1 14 7 5.6
Fosmumolungim 0 0.0 0 0.0 0 0.0 3 43 3 24
gnafitasiautinu 3 20.0 3 75.0 23 65.7 53 75.7 82 66.1
FNoU T RUR BT NIATULBILTEN WRTe pan (BNaL) $1Na 2 13.3 0 0.0 0 0.0 1 1.4 3 24
i firesusenauiiunlwwnesussn Wiss say (auaz) $11a 5 33.3 0 0.0 1 29 2 2.9 8 6.5
FoRsRuRVILS N 1R3A ey (awaz) e 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
2. anaznlaluneazidonvaslasenis
laiudnla 27 60.0 50 75.8 85 61.6 73 48.3 235 58.8
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| Fewaz | dwam | Jawar I Souaz | dwm | Sawaz wmm | Sewar

1hlaths 14 31.1 7 10.6 28 20.3 66 437 115 28.8
lauadineg 1 22 0 0.0 1 0.7 2 1.3 4 1.0
Taiusila 3 6.7 9 136 24 174 10 6.6 46 15
3. anananalaens
3] 27 60.0 52 78.8 91 65.9 79 52.3 249 62.3
0 18 40.0 14 21.2 47 341 72 47.7 151 37.8
Uszhuinga
néiinansnudegafihuasfsitiauasninenslunzia 2 11.1 3 214 15 31.9 24 33.3 44 29.1
nisuanefiietwanmssuiiulasems 1 5.6 0 0.0 1 2.1 1 14 3 2.0
fnantenudansdiznavandwszuslasass 11 61.1 7 50.0 7 14.9 26 36.1 51 33.8
nRNANIENUR e RILIaRaN UL AlazuRs AN AR INUa R Y 4 222 3 21.4 17 36.2 18 25.0 42 27.8
nfEIaINMI el 0 0.0 1 7.1 7 14.9 3 42 11 7.3
4. miavawlasins
LAUAE 27 60.0 39 59.1 47 341 46 30.5 159 39.8
Laiuinens 8 17.8 7 10.6 21 15.2 41 27.2 77 19.3
Taiusila 10 222 20 30.3 70 50.7 64 424 164 41.0
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[J v [J v o v [J v o v
% Sogay W% Sogay I Sasaz I | Souaz 1IN Sasaz
! & v
N3 LaliwA2Y
Fuansznudaridszuslasass 6 75.0 5 71.4 6 28.6 22 53.7 39 50.6
nanzalEy nMIT azedindn 0 0.0 0 0.0 2 9.5 6 14.6 8 10.4
dafinlunziafidSanmaaas auanagynus e 0 0.0 1 143 1 4.8 7 17.1 9 11.7
ﬁwaﬂizﬂmiaquwu‘luﬁmq@m%miu 0 0.0 0 0.0 2 9.5 1 2.4 3 3.9
WwoAUAlwNTUsznauaTwYseud 0 0.0 0 0.0 1 48 0 0.0 1 1.3
"L;iﬁmiﬂs:mé’uﬁ'uﬂmmaumummﬁ@Lﬁmaaﬁ;mu 0 0.0 0 0.0 2 9.5 0 0.0 2 2.6
W snangiwnsansz Ui miLasnSnenNsNIna 2 25.0 1 14.3 7 33.3 5 12.2 15 19.5




a7 5: MITuuasfiaua@ineanulasinis (de)

fiauAd ANMAAALK (Souaz)

-3 -2 -1 0 1 2 3
5.1 KANIENUABNINENNITRILIASDANIANLATN
fEmMneIMA 33 75 323 57.0 0.0 0.0 0.0
ﬂmmw“i““m 5.3 13.8 475 335 0.0 0.0 0.0
aznauiunzia 4.0 12.5 453 38.3 0.0 0.0 0.0
5.2 NANITNUABNINENNIRILIASBANIEINN
19 naw 1 dan wazasliTiadug lunsa 58 183 455 305 0.0 0.0 0.0
éaﬁ%‘i@l‘lummﬁmmﬂﬂ%a‘lﬂﬁ@ﬁuﬁj 45 13.8 405 413 0.0 0.0 0.0
AWUGNEUNWNLA 35 6.8 31.8 58.0 0.0 0.0 0.0
5.3 wansznuaeqmansislszlozivasunsd
MIINUANENL TN 0.0 0.0 0.0 83.0 15.2 1.8 0.0
Mtz 6.3 15.0 445 343 0.0 0.0 0.0
Maduiie 48 15 40.3 436 0.0 0.0 0.0
9ARWNTINNTD gsﬁaluﬁaafiu 20 5.0 14.8 61.0 16.3 1.0 0.0
mavisufivaluriasdin 15 2.8 265 68.0 0.8 05 0.0
wmgialagyuvaslsina 13 28 70 65.0 223 18 0.0




neawac

A & v
ANNAALKRY (ID8AL)

3 -2 A 0 1 2 3
5.4 HANIENUADALNINTIA

§uNWaWIBIIINY 2.0 3.8 19.3 75.1 0.0 0.0 0.0
qmmwmﬁmh (AMNNAANNIIA) 23 43 25.5 68.1 0.0 0.0 0.0
ANulsanny 2.0 45 21.3 70.3 15 05 0.0
01T WUAEMITINU 18 33 10.3 64.8 18.8 1.0 0.3
nwld 2.3 48 11.8 62.5 17.0 15 0.3
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T8MI QTGN Jningegssni | JnianwasEssIINY WRIAFIVAT ety
IwIn Sauas 3wtk Sagaz IwIn Sauaz s | Sewacz 31 Sauas
FMINAIAUTANADEN 45 11.25 66 16.50 138 34.50 151 37.75 400 100.00
6. M3SUNTIWIINETRAAK
laidaans 0 0.0 5 7.6 11 8.0 9 6.0 25 6.3
A9NT 45 100.0 61 92.4 127 92.0 142 94.0 375 93.8
nIdnaaIns
Urzmesanaandssnuaomolugus 1 2.22 2 33 18 14.2 7 49 28 7.0
wanuruwwu/ludsynsans 1 2.22 1 16 1 0.8 3 2.1 6 15
dﬂTa;‘J]ammjﬁﬂqu‘m(am./ﬁwﬁfu/;ﬁmy’ﬁm) RIDNUIBIUINTANT 16 35.56 49 80.3 69 54.3 64 45.1 198 495
ﬁT@ﬂiz’gw‘ﬂma%uwuiasonwsnwalugumu 24 53.33 4 6.6 35 27.6 65 45.8 128 32.0
pant T uRerann 1w nivFe RN gy 2 4.44 2 33 4 3.1 1 0.7 9 23
Sunmunmsnieutne 0 0.00 0 0.0 0 0.0 1 0.7 1 0.3
UxEa 0 0.00 0 0.0 0 0.0 1 0.7 1 0.3
NINLTNIFINNNG 1 2.22 0 0.0 0 0.0 0 0.0 1 0.3
Insvient 0 0.00 2 3.3 0 0.0 0 0.0 2 0.5
WENFNIANYTEX 0 0.00 1 1.6 0 0.0 0 0.0 1 0.3
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7. ﬁ'amummzn%aﬁaﬂmﬁlmam

msa‘i’@‘lﬁﬁmsﬂs:“}gu%ﬁa“ﬁa%laimamﬂﬁ“ﬁ'mau 10 4756 2 333 7 50.0 3 23.1 22 407
aiinguamuguaIsauiaziaaumIduiulasinsadieg 0 0.0 1 16.7 0 0.0 1 7.7 2 3.7
annliyaaatiiiu wsnghauszimensdddu 0 0.0 1 16.7 0 0.0 0 0.0 1 1.9
annlifinsianmaduneldliguru 3 14.3 0 0.0 2 14.3 2 15.4 7 13.0
agnlvilasems dsmnaazldiade 1 4.8 0 0.0 0 0.0 0 0.0 1 1.9
avimadszmauiusdszmauwinuduni 1 4.8 0 0.0 1 7.1 0 0.0 2 3.7
@LLRIE’H%L%m&lﬂﬁHLLLR:%&LL?@ﬁaNﬂuﬁLﬂH 3 14.3 1 16.7 1 7.1 4 30.8 9 16.7
Aadefihguruiawiadszgy 1 48 0 0.0 0 0.0 0 0.0 1 1.9
lddasmsldiwnzlnansznunusaths 0 0.0 0 0.0 2 14.3 2 15.4 4 7.4
idayaiiudurugiinguu 1 48 0 0.0 0 0.0 0 0.0 1 1.9
amnliyaians shduazgnas 0 0.0 1 16.7 0 0.0 1 7.7 2 3.7
idhaflawansznunuguzuliann 1 48 0 0.0 1 7.1 0 0.0 2 3.7
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EXECUTIVE SUMMARY

Pearl Oil Bangkok Thailand Co., Ltd (Pearl) will be the operator of concession Block G6/48 in
the central Gulf of Thailand (Gulf). Pearl is intending to drill the exploration wells as three
sections (surface, intermediate and reservoir). The extracted drill cuttings from the surface
sections (17 2 inch bore hole) is to be returned directly to the seafloor from the wellhead.
Whereas the remainder of the cuttings and unrecoverable muds from the intermediate and
reservoir sections (12 % inch and 8 %2 inch bore holes) will be brought up to the drilling rig
through the riser, be treated at the shale shaker and centrifuge, then discharged overboard
via a pipe that extends approximately 3 m below the water surface (~59 m above the
seabed).

As part of the multi-well exploration program, International Environmental Management (on
behalf of Pearl) commissioned Asia-Pacific Applied Science Associates (APASA) to model
the likely transport and settlement of discharged drill cuttings and unrecoverable drilling
muds.

The main objectives of this complex study was to (a) simulate the transport and initial
settlement of the near seabed and near sea surface releases from four exploration wells
close together, assuming that the operation may commence at the start of any given month
(b) compile all of the near-seabed and near sea surface simulations for each month; (c)
establish the maximum predicted bottom thicknesses for each grid cell (greater than the
natural sedimentation rate of 0.018 mm bottom thickness) for all of the simulations (96
simulations in total); and (d) determine the likelihood a given cell location will have a
deposition thickness above 0.018 mm, by analyzing all of the simulations.

To simulate the transport and settlement of the drill cuttings and spent drilling muds two
important stages were employed. Firstly, a validated ocean/coastal hydrodynamic model
(HYDROMAP) was used to generate three-dimensional currents for the Gulf. Secondly, the
generated current data was used as input into the far-field discharge model, MUDMAP, to
predict the movement and deposition of the discharged material. The MUDMAP discharge
model was configured to separately simulate the near seabed and surface discharges from all
four wells, under the expected current conditions between January to December.

The near seabed results showed that the material would settle rapidly as a thick and localised
pile, due to the release height (1 m above the seabed). With the near sea surface releases
occuring approximately 59 m above the seabed, the material was exposed to the force of the
current for a longer period of time as it fell through the water column. As a consequence, the
material settled over larger area which resulted in a thinner pile and a degree of overlap from
each well.

The near seabed and near sea surface results for each scenario (or month) were combined
and it was found that the maximum thickness for any given month (at any given location)
ranged between 226.61 mm to 295.89 mm. The area of coverage varied from 2.75 km? and
3.37 km? for December and October current conditions, respectively.

The maximum area of coverage calculated from all of the simulations was 6.427 km?. Eighty
five percent of the area was predicted to have a thickness less than 0.1 mm.
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1 INTRODUCTION

Pearl Oil Bangkok Thailand Co., Ltd (Pearl) is the operator of concession Block G6/48 in the
central Gulf of Thailand (Gulf). As part of the multi-well exploration program, proposing to drill
the wells as three separate sections (surface, intermediate and reservoir). Pearl is proposing
to return the drill cuttings from the surface sections (17 inch bore hole) directly to the seafloor
from the wellhead. Whereas the remainder of the cuttings and unrecoverable muds from the
intermediate and reservoir sections (12 % inch and 8 'z inch bore holes) will be brought up to
the drilling rig through the riser, be treated at the shale shaker and centrifuge, then
discharged overboard via a pipe that extends approximately 3 m below the water surface
(~59 m above the seabed),

To predict the likely drift and settlement of the discharged material, International
Environmental Management (IEM) on behalf of Pearl, commissioned Asia-Pacific ASA
(APASA) to carry out a detailed modelling study. The main objectives of the study were to
model the transport and initial settlement of the near seabed and surface releases from four
adjacent exploration wells, assuming that the operation may commence at the start of any
given month.

The findings from this report will assist IEM and Pearl environmental managers to gain a
better understanding of the short-term (no re-suspension) seabed coverage, resulting from
the discharge material under the varying current conditions.

Table 1: Location of the Block G6/48 exploration well release sites.

Well Name Latitude (North) Longitude (East)
North Dara 4 9° 15 3.85” 101° 11’ 8.2
North Dara 5 9° 16’ 14.40” 101° 12" 12.6”
North Dara 6 9°16’ 12.9” 101° 12’ 32.8”
North Dara 7 9° 15 52.3” 101°12" 11.2”

IEM_Peal_G6-48_Cuttings_draft_Apr-7-09 Page 1
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Figure 1: Map showing the location of the exploration wells used as part of the drill cuttings and muds
modelling for Block G6/48 in the Gulf of Thailand.
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2 SCOPE OF WORK
The scope of work included the following components:

1. Generate three-dimensional circulation (or current patterns) of the receiving waters
using a validated ocean/coastal model, HYDROMAP as input into MUDAP;

2. Model the transport and settlement for the near seabed releases of four exploration
wells close together assuming that the operation commence at the start of each month
from January to December (i.e. 12 simulations in total);

3. Model the transport and settlement for the surface releases of four exploration wells
close together assuming that the operation commence at the start of each month
month from January to December (i.e. 12 simulations in total);

4. Combine the results of the near seabed and surface simulations from the four
exploration wells to determine the seabed coverage and bottom thickness for each
month;

5. Establish the maximum predicted bottom thicknesses for each grid cell (greater than
the natural sedimentation rate of 0.018 mm bottom thickness) from all of the
simulations; and

6. Determine the likelihood a given cell location will have a deposition thickness above
0.018 mm, by analyzing the results from all of the simulations.

3 HYDROMAP SYSTEM

The three-dimensional current data for this study was generated using an advanced
ocean/coastal model, HYDROMAP. HYDROMAP’s model formulations and output (current
speed/direction and sea levels) predicted current and sea levels have been verified through
field measurements around the world over past twenty-three years (Isaji and Spaulding,1984;
Isaji et al., 2001; Zigic et al., 2003). In fact, the HYDROMAP current data has been used as
input to forecast (in the future) and hind cast (in the past) previous spill simulations in
Thailand, for the Pollution Control Department and Chulalongkorn University. The
HYDROMAP circulation data has been used by the Pollution Control Department of Thailand
since 2003 and was validated as part of the Thai Resources and Environment Management
Institute (TREMI) managed land-bridge project.

HYDROMAP simulates the flow of ocean currents within a model region due to forcing by
astronomical tides, wind stress and bottom friction for any location on the globe. The model
employs a sophisticated nested-gridding strategy, supporting up to six levels of spatial
resolution, halving the grid cell size as each level of resolution is employed. This allows for
higher resolution of currents within areas of greater bathymetric and coastline complexity,
and/or of particular interest to a study. To simulate the ocean-circulation over any area of
interest, the model was provided with the following input data:

IEM_Peal_G6-48_Cuttings_draft_Apr-7-09 Page 3



Asia-Pacific Applied Science Associates www.apasa.com.au

(1) Measured bathymetry for the area, which defined the shape of the seafloor;

(2) The amplitude and phase of tidal constituents, which were used to calculate sea heights
over time at the open boundaries of the model domain. Changes in sea heights were used,
in turn, to calculate the propagation of tidal currents through the model region; and

(3) Wind data to define the wind shear at the sea surface.

The numerical solution methodology follows that of Davies (1977 a, b) with further
developments for model efficiency by Owen (1980) and Gordon (1982). A more detailed
presentation of the model can be found in Isaji and Spaulding (1984).

3.1.1 Grid Setup

The current data was generated on a grid domain that extended over the Gulf and the
entrance to the South China Sea (Figure 2). The large grid domain was selected to capture
the full effects of the tide and wind induced forcing within the Gulf and around the release
sites.

The final grid consisted of 17,599 active computational water cells with the grid cell resolution
ranging from 9 km over the open sea down to 2.25 km around the islands and into the
nearshore water of the coast. The higher resolution grid cells were used to resolve detailed
circulation and important coastal and island features.

Figure 2: Extent of the grid domain over the Gulf of Thailand.
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3.1.2 Bathymetry

The bathymetry used to describe the shape of the sea bed within the model’s domain, was
drawn from a combination of datasets. For the Gulf, spot depths and contours were digitised
from the most recent and highly resolved nautical charts released by the Thailand
hydrographic office. Depths for the South China Sea region were extracted from the SRTM
(Shuttle Radar Topographic Mission (http://www2.jpl.nasa.gov/srtm/) dataset and
implemented into the grid. This data has a resolution of 1 km. The datasets were spatially
interpolated to form a seamless, highly accurate representation of the depths for the study
site (Figure 3).

FEERNENYEND
FANENASEa A

Figure 3: Bathymetric grid used to define the shape of the seabed within the model domain.

3.1.3 Open Boundary Forcing Data

Tides contribute up to 80% of the sea surface height variability of the world oceans (Foreman
et al., 1995). To simulate the sea-surface heights across a hydrodynamic model grid, it is
necessary to include data that would replicate sea surface elevations at the open boundaries
of the model.

For this study calculations for the sea-surface elevations were based on the Topex Poseidon
global tidal database (TPX07.1; source: Oregon State University). The data is derived from
long-term measurements from the Topex-Poseidon satellite at a resolution of 0.25 degree
globally. This satellite measured global tides from 1992-2005 (over 13 years) from 62,000
orbits of the planet. Equipped with two highly accurate altimeters, the TOPEX/Poseidon was
capable of measuring more than 13 years of data from orbit ("Ocean Surface Topography
from Space". NASA/JPL.). The sea level measurements were carried out with
unprecedented accuracy, of less than 1 centimetre. Therefore, TOPEX/Poseidon satellite is
essentially a tide-gauge in space. The TOPEX/Poseidon measured data has made it
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possible for the first time to compare computer models of ocean circulation with actual global
observations and use the data to improve climate predictions (Topex/Poseidon Sails Off Into
the Sunset". NASA/JPL).

Topex-Poseidon tidal data is widely used amongst the oceanographic community for global
ocean models and for tidal boundary conditions (see also Vikebo et al., 2005). This is the
same dataset as used by Yaiprasert et al., (2005) to simulate the tidal influences in the Gulf
of Thailand.

The tides at the entrance of the Gulf are a semi-diurnal mixed tide with a marked spring-neap
tidal cycle. The dominant tidal components are S,, M», K4, and O, (Wolanski et al 1994). For
this study, tidal elevations of all open boundary cells were calculated at each time step in the
model, using the eight dominant tidal constituents for the globe (K;, S,, My, Ny, K4, P4, O4 and
Q). Yaiprasert et al., (2005) used the same constituents ina study of the tides in the Gulf.
Typically in more advanced modelling applications, these are the specified constituents, as
they encompass a significant portion of the tidal signal and accurately calculate the water
levels and currents at each site (Militello and Zundel (1999)).

Previous published modelling studies for the region by Cai et al., (2003) only used 4 tidal
constituents. Therefore, the accuracy of the HYDROMAP model results in this study are
greatly increased by using twice as many tidal constituents.

3.1.4 Model Parameters

To account for the drag between the seabed layer and the seabed, a spatially-uniform
quadratic bottom roughness coefficient of 0.015, which was utilised to represent a sandy
seafloor. The sensitivity testing showed that the currents and sea surface elevation were
relatively sensitive to settings within 50% to 200% of that scale.

The vertical eddy viscosity was used to control the amount of vertical shear present between
the layers in the water column (Kowalik & Murty 1993) in the 3D model. The value for vertical
shear was tested between 10 cm%sec and 200 cm?sec, and it was found that the current
speed and direction was sensitive to this parameter. Sensitivity testing was carried out using
the data from the offshore current meter at Satun Platform (see Figure 1) and it was found
that a relatively low value of 20 cm?sec was an appropriate setting. The following sections
provide details on the validation of the hydrodynamic model.

3.1.5 Surface Elevation Validation

To ensure accuracy of the bathymetry, tidal constituents and bottom friction, the model
results were compared to measured surface elevations at 11 stations within the Gulf. Surface
elevation data collected at these stations along the Thailand coastline by the Thai
Hydrographic Department and Marine Department (see Figure 1) was used to validate the
model. HYDROMAP was run for an entire year (2007), coinciding with the period of
measured data. Note only May 2007 results are shown for Narathiwat, Ko Lak and Banlaem
to illustrate the models accuracy.
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Figure 4 shows a time-series graph between the model predicted and observed surface
elevations for May 2007, for the three aforementioned stations. All three graphs confirm that
the model accurately reproduces the magnitude and timing of the tides, at all three sites.
Considering the complexity of the water movement within the Gulf and the vast distances
between the three sites, this is an exceptional achievement of the model formulations,
settings and input data.

Statistically, the Root Mean Square Error values were calculated for each site and are shown
below in Table 2. The RMSE was very similar at all three stations and average of 11 %,

which is below the

recommended criteria of 14% (Sousa and Dias 2007).
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Figure 4. Comparison between the model predicted (red line) and observed (blue line) surface
elevations as reported by the Thai Hydrographic Department for May 2007, at Narathiwat (top); Ko Lak

(middle) and Banlaem (bottom).
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Station F?;’rf;é"(fg) F':’;ﬁgigt(erg) RMSE (m) RMSE (%)
Narathiwat 121 168 0.18 14.59
Ko Lak 2.30 1.871 0.17 7.22
Banlaem 3.34 4.71 0.39 11.75

Table 2: Statistical evaluation of the model performance for the three tide stations during May 2007.

3.1.6 Current Validation

To verify that the model was accurately representing the currents within the study region,
modelled data was compared against measurements collected at the Satun platform. Two
current meters were attached to a leg of the platform, one near the surface and the other near
the bottom. Data had been collected from 1% January to 1% June 1999 at 20-minute intervals.
Wind data measured at that at the platform was used as input into the model for the
validation.

Figure 5 shows time-series graphs of the measured and predicted surface and bottom current
speeds. The graph show that during the 150 deployment the model was capable of
accurately representing both the current speeds at the Satun mooring for both depths. In
Figure 6 and Figure 7 the currents are plotted as modelled versus measured time series of
the North-South component (v-component) and the East-West (u-component) current
velocities for both depths. The results highlight that both components were being accurately
reproduced by the HYDROMAP model.

Figure 8 is a scatter plot of the two datasets at the surface and bottom. The images
demonstrate quite clearly that the chosen model settings and input data (wind, tide and
seabed drag) agree with the natural dynamics for the middle of the Gulf. The model results
replicated the measured data in terms of current speed and current directions.

A statistical analysis was also carried out between the model predictions and field data sets
to provide a numerical assessment of the comparison. These statistical measures relate the
degree of difference between two data sets and are shown in Table 3. Statistically, the root
mean square error (RMS) was on average below 20 % which is below those recommended
for model calibration/validation by McCutcheon et al (1990) further demonstrating the
reliability of the model. Therefore, the individual statistics show the model has been able to
replicate the currents within the Gulf very well.
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Table 3: Statistical comparison between the measured and HYDROMAP predicted surface and current
data from 1% January to 31% May 1999.

Maximum current Average current Root Mean Square Error
speed (m/s) speed (m/s) (%)
Depth of
current meter North-
Measured | Predicted | Measured | Predicted East-West South
Current
Current
Surface 0.81 1.05 0.26 0.19 21.8 17.8
Bottom 0.88 0.65 0.21 0.16 13.6 10.9
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Figure 5: Time-series graphs showing the comparison between the Satun measured and predicted
current speeds. Upper panel shows the near-surface and lower panel near-bottom.
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near-bottom v-current (North-South vector) speeds (top); and u-current (East-West vector) speeds
(bottom). Note North and East are positive flow.

|IEM_Peal_G6-48_Cuttings_draft_Apr-7-09 Page 11



Asia-Pacific Applied Science Associates

www.apasa.com.au

Hairtls din
|-|;|-ﬁ dim sl

o Obsareed = Predcied

W .2
ol Eaef imeed
5 -] Bl ] [i}:] £} 5]
a8
& L
=i
Sowth
Ilﬂlrﬁh“ﬂ-
o Obgared o Pradciad
U
oﬁ
Ll B -
Wasl 1 T 1 East (mn'sh
0 & 08 nn 10

- .1.’:]._

44 7

Houth

Figure 8: Comparison of the predicted and measured surface currents (upper panel) and bottom
currents (lower panel) as scatter plots. Data covers the 1* January to 31* May 1999 period.
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4 G6/48 CURRENT DATA

Using the model settings validated above, the three-dimensional hydrodynamic model was
re-run using local historic winds (provided by the NOAA-CIRES Climate Diagnostics Center in
Boulder, Colorado) and tidal conditions for 2009, to generate current data for the annual
assessment. Figure 9 shows the monthly and annual wind roses summarising the distribution
of wind speeds and directions according to the NCEP (National Centers for Environmental
Prediction) data.

The NCEP (National Centers for Environmental Prediction) wind data is the integration of
extensive historic and observed atmospheric data into a state of the art atmospheric model
with global coverage. The model includes parameterizations of all major physical processes,
including convection, large-scale precipitation, shallow convection, gravity-wave drag,
radiation with diurnal cycle and interaction with clouds, boundary layer physics, an interactive
surface hydrology, and vertical and horizontal diffusion processes. Near-real time
observations are used to self-correct the model predictions to provide an archive of corrected
weather data. The archived re-analysed data has been proven as a highly reliable descriptor
of surface wind-fields over the Northern Atlantic (Cox et al. 1998).

The NCEP wind data was validated and accepted by the Thailand Resources and
Environmental Management Institute as input for the land-bridge oil spill project. The
validation involved comparing the NCEP historic wind speeds and directions to measured
data by the Thai Meteorological Department (see Table 4).

Table 4: Comparison of the NCEP historic wind speeds to measured data by the Thai Meteorological
Department.

. September - November-
March-April May-August P
Location October February

MD NCEP MD NCEP MD NCEP MD NCEP

Upper Gulf 52 | 54 |65 |67 |64 |44 |85 | 94

Lower Gulf 8.9 8.0 8.4 98 9.9 8.6 10.2 12.0

Nearshore

Lower Gulf 96 | 104 | 94 |117 |106 | 86 |108 | 122
Offshore

Figure 10 and Figure 11 show the predicted monthly and seasonal surface and bottom
current rose distributions of speeds and directions, respectively at the release site. Note that
the convention for defining current direction, that is, the direction the current flows TO, is used
to reference current direction throughout this report. Each branch of the rose represents the
currents flowing to that direction, with north to the top of the diagram. Eight directions are
used. The branches are divided into segments of different thickness, which represent current
speed ranges for each direction. Speed intervals of 5 cm/s are used in these current roses.
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The width of each segment within a branch is proportional to the frequency of currents flowing
within the corresponding range of speeds from that direction.

The data indicated that the currents at this site vary seasonally and as function of depth. The
annual mean and maximum surface currents speeds were 20 cm/s and 98 cm/s, which was
much stronger than the bottom currents (mean 16 cm/s and maximum 47 cm/s) due to the
influence of the wind stress. The major axis of the currents at this site run in a northwest to
southeast direction. There are however many episodes, whereby the winds strengthened
and forced the surface currents in varying directions of the prevailing winds.

The directionality of the bottom currents were more variable, as it represents the currents
oscillating from the flood to ebb.

Figure 12 shows sample January predicted flood and ebb current vectors adjacent to the
proposed release site. The density of the current vectors vary with the grid resolution, with
the highest resolution along the coastline.
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Figure 9: Monthly and annual wind rose distributions and directions according the closest NCEP
(National Centers for Environmental Prediction) station to the release sites.
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Figure 10: Predicted monthly and annual surface current rose plots at the proposed release sites.
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Figure 11: Predicted monthly and annual bottom current rose plots at the proposed release site.
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Figure 12: Sample predicted flood (top) and ebb (bottom) current vectors. Note the density of the
current vectors vary with the grid resolution, with the highest resolution along the coastline.
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5 AMBIENT SALINITY AND TEMPERATURE PROFILE

Along with a description of the currents, the discharge model also required input of the salinity
and temperature profile, to account for the ambient density affects. Table 5 shows the
measured average water temperature and salinity values used as part of the model input
settings. The data is based on nearby baseline field survey. The numbers show a mildly
stratified water body.

Table 5: Measured average temperature and salinity data as a function of depth.

Depth (m) Temperature (°C) Salinity (ppt)
Surface 30.1 32.7
20 29.6 32.6
40 29.3 33.7
Bottom 29.2 33.8

6 DRILL CUTTINGS AND DRILLING MUDS DISCHARGE MODEL-MUDMAP

In 1994, Applied Science Associates Inc. introduced a plume dispersion model, known as
MUDMAP, to provide the oil and gas industry and regulators with a tool for assessing the
environmental effects of produced water and drilling fluid discharges. Since then, MUDMAP
has become the most widely used and highly regarded discharge model by the oil and gas
industry and regulatory agencies worldwide.

The model has been applied to hundreds of assessments, in over 35 countries. The
assessments have involved a wide range of discharges including, industrial chemicals (i.e.
corexit), produced water, cuttings, drilling fluids, naturally occurring radioactive material
(NORM), process chemicals, sediment and cooling water. A distinguishing feature of the
MUDMAP model compared to other models is that it represents real discharge behaviour
using scientifically defensible algorithms (i.e. 3 distinct transport phases) that are thoroughly
peer-reviewed and widely published in the international literature. A program of continuous
review ensures that the system is upgraded to reflect increased knowledge of the behaviour
of pollutants in the marine environment and hence, international “Best Practice”.

MUDMAP has been used to simulate the discharge of cuttings and muds in the Gulf since
1999, and more recently (2006) produced water. An extensive report by TTEK (2002) had
established, given MUDMAP’s model theory, capabilities, field validation studies and multiple
model applications, MUDMAP (along with the OOC model) the strongest candidate to be
used to simulate plume dispersion discharges for the Gulf.

It is due to the applications in the Gulf that MUDMAP has been recently (2004) configured to
simulate and analyse the discharge of cuttings and muds from near-seabed as well as
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surface discharges. This unique feature allows the operator as well as regulators to gain a
very comprehensive understanding for the likely smothering effects by an entire operation.

Along with the advanced formulations and analysis tools, MUDMAP can simulate
simultaneously six classes of substances, each with its own density and particle size
distribution. Thus muds, cuttings, water, and chemicals can be included together in the
nearfield and far-field computations. These features provide the rationale as to why
MUDMAP is the best and most appropriate model for simulating discharges by the oil and
gas industry, compared to other available models.

A document titled “A review of models in support of oil and gas exploration off the North
Coast of British Columbia”, by the Institute of Ocean Sciences Fisheries and Oceans Canada
(Foreman et al., 2005) revealed that ‘for a drilling mud model, we feel that MUDMAP seems
to be the best choice.”

6.1 Simulating the transport and settlement of cuttings and muds.

The MUDMAP model is an enhancement of the Offshore Operators Committee (OOC) model
and like the OOC model it calculates the fates of discharges through three stages of the
discharge process as defined by laboratory and field studies (Koh and Chang, 1973;
Khondaker 1999):

Stage 1: Convective decent/jet stage — The first stage determines the initial dilution
and spreading of the material in the immediate vicinity of the release location. This is
calculated from the discharge velocity, momentum, entrainment and drag forces;

Stage 2: Dynamic collapse stage — The second stage determines the spread and
dilution of the released material as it either hits the sea surface or sea bottom or becomes
trapped by a strong density gradient in the water column. Advection, density differences and
density gradients drive the transport of the plume; and

Stage 3: Dispersion stage — In the final stage the model predicts the transport and
dispersion of the discharged material by the local currents. Dispersion of the discharged
material will be enhanced with increased current speeds and water depth and with greater
variation in current direction over time and depth.

Including these 3 stages as part of the predictions is necessary as the material will go through
these distinct phases over different time and distance scales. The complex equations and
solutions in MUDMAP are based on thirty years of research (thousands of scientific hours).
The governing equations and solution methodology in MUDMAP build on the formulation
originally developed by Koh and Chang (1973) and are extended by the work of Brandsma
and Sauer (1983), known as the OOC model, for stages 1 and 2 of plume motion. The far-
field calculation (passive dispersion stage), however, employs a particle-based, random walk
procedure. The model predicts the dynamics of the discharge material and resulting seabed
concentrations and bottom thicknesses over the near field (i.e. the immediate area of the
discharge) and far-field (the wider region). Figure 13 shows a conceptual diagram of the
dispersion and fates of cuttings and muds discharge to the ocean and the idealized
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representation of the three discharge phases. Table 6 provides a summary of the algorithms
used to simulate the discharges within MUDMAP.

The discharged material is represented by a large sample of Lagrangian particles (32,000).
These particles are moved in three-dimensions over each subsequent time step according to
the governing equations within each of the model stages. During the dispersion stage, the
particles are transported in three-dimensions according to the current data and horizontal and
vertical mixing coefficients.

The system has been extensively validated and applied for discharge operations in coastal
waters (e.g. Burns et. al., 1999; King and McAllister, 1998, 1997), including the Gulf of
Thailand.

Figure 13: Conceptual diagram showing the general behaviour of cuttings and muds following the
discharge to the ocean (Neff 2005) and the idealized representation of the three discharge phases.
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Table 6: Summary of the main algorithms within MUDMAP used simulate the cuttings and muds

discharges.
Phase Algorithms Comments
Densimetric Froude number Fro: Jet like
(F>2) or
plume like
F<2
u, (F<2)
Fr,=—
gd,
where:
U, is the effluent exit velocity, d, is the diameter of the discharge outlet and g' is the
reduced gravitational acceleration.
Trajectory of a buoyant jet: Reference
Brandsma et
Z X d al., (1992)
Lot
Lb Lb Lb
where:
z is the vertical height of the plume centerline; Cross flow length scale Ly = JolUo®,
where J, = uo(do/2)2g' ;
Salinity; A Reference
Jot Ph Brandsma et
et Phase d
al.,, (1992)
—(Q(S; -8)) =E(S, -S,)
ds
Temperature;
d
—(Q(Ty -T)) =E(; -T,)
ds
where:
Q is the total plume volume flux; T and S are the temperature and salinity of the fluid;
T4 and Sy are the temperature and salinity of the discharged fluid; E is the rate of
ambient fluid
Separation of discharge fluid Reference
Brandsma et
G, =2C,U -U,|rK al., (1992)
where:
Gi the rate the constituent leaves the plume; C; - volume concentration; U plume
centerline velocity vector; U, ambient current vector; r plume radius and K is a
coeffient
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Magnitude of the collapse driving force Reference
Brandsma et
d Aa al., (1992)
Fo=9%al; My
6 dy a
Dynamic
where:
Fc collapse driving force; g gravity; pa density of ambient fluid; A coefficient; and a is
the radius attained in the initial descent; ap change in the radius attained in the initial
descent.
Plume collapsing on the sea bed Reference
Brandsma et
Collapse on 1 2 al., (1992)
the seabed | b = E(p ~ Pa )ga
or sea
surface where:
Fb collapse driving force; g gravity; pa density of ambient fluid;
Concentration distribution Dispersion
of the
2 2 rticl
q 1y 1(7-10 particles
c(x,y,z)=————exp| —=| — | —= would take
270 ,0,U 2\ o, 2\ o, on the form
where as described
Passive q 1y 2 1(z+10 2 by Lewis
Dispersion | + ——e&Xp| ——| — | ——= (1997)
270 ,0,U 2\ o, 2\ o,
q is the discharge rate; U is the current flow; o, and o, horizontal and vertical plume
standard deviations and x, y and z are the coordinates along the direction of the
plume movement, transverse to the direction of the plume movement and in the
vertical respectively.
Horizontal diffusion parameters Reference:
Bowden
f,=f, =+2K,dt (1983);
Webb
where: (1982)
Kn horizontal mixing coeffient; t is time;
Reference:
f, =2k, dt
z z Bowden
where: (1983);
Webb
Kz is the vertical mixing coeffient (1982)
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6.2 Drilling Program

Pearl drilling and environmental engineers have indicated to IEM, that a number of
exploration wells will be drilled within Block G6/48. Each well will be drilled in three sections,
using three bore sizes (17 2, 12 /a and 8 2 inches) over a period of approximately ~ 3-days.
Drilling of the 17 V2 inch well section will be carried out using seawater as lubrication and the
extracted drill cuttings will be returned directly to the seafloor from the wellhead.

The 12 Y4 and 8 "% inch bore holes will be drilled using synthetic oil based muds (SOBM).
The extracted cuttings and unrecoverable muds from the two well sections are to be brought
to the drilling rig through the riser, be treated at the shale shaker and centrifuge, and then
discharged via a pipe that extends approximately 3 m below the water surface.

Table 7 is a summary of the cuttings and muds volumes for each bore size and well.

Table 7: Estimated volumes of extracted drill cuttings and drilling muds to be discharged per well and

hole section.
well I—Eitz]lshzi;e Disci;:gr;%s(ms) DriIIitr;gF;):Iuid Mud D(i:]%?arged Discharge Level
17.5 56.37 Seawater 0 Seabed
North Dara 4 12.25 92.54 SOBM 26.71 3m below surface
8.5 98.40 SOBM 28.41 3m below surface
17.5 56.37 Seawater 0 Seabed
North Dara 5 12.25 86.93 SOBM 25.10 3m below surface
8.5 109.74 SOBM 31.68 3m below surface
17.5 56.37 Seawater 0 Seabed
North Dara 6 12.25 81.33 SOBM 23.48 3m below surface
8.5 93.78 SOBM 27.07 3m below surface
17.5 56.37 Seawater 0 Seabed
North Dara 7 12.25 98.15 SOBM 28.33 3m below surface
8.5 115.59 SOBM 33.37 3m below surface
Total Volume 1001.95 224.15
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6.3 Discharge Input Data

The detailed input data used in the discharge model setup included:

o The density and particle size distribution;

. Bulk density of the release material;

o The relative temperatures, salinities and densities of the discharge and receiving
waters;

o The rate of discharge of the whole cuttings and unrecoverable muds;

o The size and orientation of the discharge pipe;

o The velocity of the discharge jet;

o The height of the discharge point relative to mean sea level; and

o Current data to represent local physical forcing.

Table 8 shows a summary of the discharge configuration and estimated volume of cuttings
and drilling muds input into the discharge model. The near seabed and near sea-surface
discharges were modelled separately for each well.

Table 9 shows the particle size distribution and settling velocities for each well section. As
shown in, the particle sizes from the 17 2 inch bore section only consists of grain sizes made
up of cuttings (0.02 - 20 mm), as seawater will be used to drill this hole. The 12 %2 and 8 %
inch bore holes will be drilled using SOBM which will comprise of drill cuttings (0.02 — 20 mm)
and drilling muds (0.026 — 0.63 mm) were where modelled separately. Fall velocities for the
various size classes were derived from empirical data provided by Dyer (1986).

Cuttings generally have a density of about 2600 kg/m?, while drilling mud barite has a density
of about 4200 kg/m® (Nedweed 2004). It is important to note that the particle diameter has a
greater influence than density on the settling of muds and cuttings particle (Neff 2005).
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Table 8: Summary of the discharge configuration and estimated volume of cuttings and muds used by
the MUDMAP model.

Volume of cuttings from the near-seabed discharge (17 % inch 995 48
48 m
bore hole) from all four wells
Volume of muds from the near-seabed discharge (17 % inch om?
m
bore hole) from all four wells
Volume of cuttings from near surface discharges (12 ¥ and 8 Y2 3
. 776.47 m
inch bore holes) from all four wells
Volume of muds from near surface discharges (12 ¥ and 8 % 3
22415 m
inch bore holes) from all four wells
Total volume of drill cuttings 1001.95 m®
Total volume of muds 224.15m?
Density of drill cuttings 2600 kg/m®
Density of drilling muds (density of barite) 4200 kg/m®
Discharge duration for each well (from start to finish)
-North Dara 4 67 hours
-North Dara 5 72 hours
-North Dara 6 65 hours
-North Dara 7 75 hours
Total discharge duration 11.6 days (279 hours)
Depth of discharge for material from the 17 ¥ inch bore hole 1 m above seabed
Depth of discharge for material from the 12 ¥ and 8 ¥ inch bore
3 m below water surface
holes
Discharge orientation Vertical downward
Diameter of discharge pipe 0.202 m
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Table 9: Patrticle size distribution and settling velocities for well sections drilled with seawater and
synthetic oil based muds.

Settling Particle | 17 % inch section drillied 15 vaand 8 inch sections
Class velocity Size with seawater nlledb\;v;t:dsr)]/qrbtggtlc o
(cm/s) (mm) (composition %) (composition %)
81.09 20.000 10.00 8.0
% 74.53 15.000 10.00 8.0
§ 65.28 10.000 8.00 6.4
% 62.87 9.000 8.00 6.4
T 60.18 8.000 8.00 64
57.14 7.000 6.00 4.8
53.62 6.000 6.00 4.8
§ 49.46 5.000 6.00 48
g 28.55 2.000 6.00 48
E 12.73 1.000 4.00 32
§ 7.50 0.500 4.00 3.2
6.60 0.450 2.00 1.6
6.00 0.400 2.00 1.6
0o 5.00 0.350 2.00 16
g 4.00 0.300 2.00 16
= 3.10 0.250 2.00 16
5 2.30 0.200 2.00 16
1.60 0.150 2.00 1.6
o 0.80 0.100 2.00 16
c
% 0.22 0.050 2.00 16
£ 0.15 0.040 2.00 16
g 0.08 0.030 2.00 16
> 0.04 0.020 2.00 16
0.34 0.063 0.3
0.22 0.050 1.1
) 0.11 0.035 2.6
= 0.06 0.026 16.0
0.038 0.020 0
0.026 0.016 0
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6.3.1 MUDMAP Grid Configuration

MUDMAP uses a three-dimensional grid to represent the geographic region under study
(water depth and bathymetric profiles). Due to the material settling over larger area for the
near sea-surface discharges compared to the near-seabed discharges, two separate
MUDMAP grids were configured to compute the likely bottom thickness and then combined at
a later stage.

For the near sea surface discharges, the grid covered 13.7 km (longitude, x-direction) x 17.2
km (latitude, y-direction) region. This region was subdivided horizontally into grid cells (687 x
864 cells) that each measured 20 m (longitude or x-axis) and 20 m (latitude or y-axis).

Since the near-seabed discharges settled over a very short distance from the release site, the
grid was over a shorter distance (7.9 km (longitude, x-direction) x 8 km (latitude, y-direction)).
This region was subdivided horizontally into fine grid resolution of measuring 10 m (longitude
or x-axis) and 10 m (latitude or y-axis).

6.3.2 MUDMAP Mixing Parameters

For the cuttings and muds discharged at the surface, the horizontal and vertical mixing
parameters used by the model were set to 0.1 m?/s in the vertical and 0.25 m?%s for the
horizontal, based on previous studies by Copeland (1996). The vertical diffusion parameter is
an additional modelling approach used to account for the influence of sub-scale current
turbulence as well as wave induced turbulence.

For the discharge of cuttings near the seabed, the vertical diffusion parameter was computed
by the model as function of current speed.

7 RESULTS

The MUDMAP discharge model was configured to separately simulate the near seabed and
near sea surface discharges from all four wells, under the expected current conditions
between January to December.

The near seabed model results revelead that due to the height of release (only 1 m above the
seabed) and the grain sizes (0.02 to 20 mm), the material would settle rapidly as a thick and
localised pile. The pile thickness was attributed to the medium and heavy cutttings (0.45 to
20 mm), which settle rapidly (several minutes) and with little affect by the ambient current.
The currents had a minimal effect on the transport of the very light and light cuttings (0.02 to
0.4 mm grain size), spreading the material primarily in a northwest or southeast direction from
the release site, in line with the major tidal axis.

The results from the disposal of cuttings and muds at the near sea surface indicated that due
to the depth of release being approximately 59 m above the seabed, the smaller particles
such as the muds and lighter cuttings (0.016 to 0.25 mm) were predicted to take from several
hours upto days to sink. Due to settling slower, the material was more exposed to current
forcing, which results in the material settling over a larger region. The larger particles, such
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as the medium to heavy cuttings (0.25 to 20 mm) were predicted to settle out of the water
column more rapidly (several minutes) and closer to the release site due to their weight and
faster fall velocities.

There was a general trend for the material to settle in the shape of an oval pile in the
northwest to southeast direction, this coincides with the major tidal axis. The model also
predicted a sprinkle (non-continuous coverage with typical thickness of a few microns)
adjacent to the release sites, reflecting the sudden change in wind direction and speed,
resulting from a short term event

Figure 14 and Figure 15 show sample figures of the predicted bottom and seabed coverage
from the near the seabed and surface discharges, respectively for all four wells during
January current conditions. The figures illustrate the difference in seabed coverage and
bottom thicknesses, primarily due to the height of release. Along with the overlap of the
discharged material due to the proximity of the wells and spread of the material.

Note that due to the natural sedimentation rate for the Gulf of Thailand, the bottom thickness
figures presented below have been set to a minimum thickness of 0.018 mm for the ~12 day
discharge, which is equal to the estimated lower natural sedimentation rate for the discharge
period. The natural sedimentation rate was based on an extensive sediment deposition field
study in the Gulf by Srisuksawad et al., (1997). It was found that the natural sedimentation
rate for the Gulf was between 0.56 mm to 1.96 mm/year (or 140 — 490 mg/cm?/year), hence,
the lower natural sedimentation rate was used to calculate the minimum threshold thickness
for this study.

To gain an overall understanding of the likely seabed dispersion and deposition patterns that
may occur as part of the discharge operations, all of the near seabed and near sea-surface
were collated for each month. Figure 16 to Figure 27 show the predicted bottom thickness
and seabed coverage for the combined drill cuttings and muds discharged from all four wells
for each month.

Table 10 presents the combined maximum bottom thickness for the near seabed and surface
discharges for each scenario (or month). The maximum thickness for any given month (at a
given location) ranged between 226.61 mm to 295.89 mm, depending on the environmental
conditions. The area of coverage varied from 2.75 km? and 3.37 km? for December and
October, respectively. Table 11 shows the corresponding area of coverage as function of
thickness predicted for the December and October model results.

To gain an overall understanding of the likely deposition patterns that may occur as part of
the discharge operations, all of the near seabed and near sea-surface for the four wells were
collated. Figure 28 shows the maximum predicted bottom thickness, calculated for each grid
cell (above 0.018 mm bottom thickness). Note that the figure shows the calculated maximum
thickness for each grid cell and are not the sum of thicknesses. The corresponding predicted
area of coverage as function of thickness is shown in Table 12. The maximum area of
coverage calculated from all of the simulations was 6.427 km?. Eighty five percent of the area
was predicted to have a thickness less than 0.1 mm.

Figure 29 shows the probability or likelihood that the discharged material will settle within an
individual cell. The results are calculated for each cell based and where the bottom thickness
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exceededs the threshold (above 0.018 mm bottom thickness). Locations with higher
probability ratings indicated a higher chance that the material would settle at this site under a
wider range of prevailing conditions and material characteristics.

S v L L]

L0

Figure 14: Sample figure showing large scale view (top) and zoomed-in view (bottom) of the predicted
bottom and seabed coverage of cuttings released near the seabed for all four wells during January
current conditions.
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Figure 15: Sample figure showing large scale view (top) and zoomed-in view (bottom) of the predicted
bottom and seabed coverage of cuttings released near the sea-surface for all four wells during January
current conditions.
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Table 10: Predicted maximum bottom thickness at a single point and maximum area of coverage
(above 0.018 mm) for the combined drill cuttings and muds discharged from all four wells for each

month.
Month Maximum bottom Maximum area of
thickness at a given coverage (km?)

location (mm)
January 264.98 2.88
February 277.15 3.01
March 277.83 3.22
April 253.34 3.31
May 288.71 3.17
June 292.72 3.31
July 295.89 2.99
August 258.19 3.20
September 265.04 3.34
October 226.61 3.37
November 268.86 2.87
December 247.84 2.75
Minimum 226.61 2.75
Maximum 295.89 3.37
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Table 11: Predicted minimum and maximum area of coverage as function of thickness for the
calculated for a given month.

Thickness (mm)

Minimum area of coverage
predicted during December (km?)

Maximum area of coverage predicted during
October (km?)

0.018 - 0.05 1.9392 2.0603
0.05-0.1 0.3707 0.7122
01-1 0.3834 0.5351
1-50 0.0525 0.0545
50 — 100 0.0039 0.0034
100 - 300 0.0024 0.0029
TOTAL 2.75 3.37

Table 12: Predicted area of coverage as function of thickness for the calculated from all simulations.

Thickness (mm) | Area of coverage (km?)

0.018 - 0.05 4.272
0.05-0.1 1.193
01-1 0.855
1-50 0.098

50 - 100 0.004
100 - 300 0.004
TOTAL 6.427
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Figure 16: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during January
conditions.
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Figure 17: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during February
conditions.
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Figure 18: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during March
conditions.
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Figure 19: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during April
conditions.
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Figure 20: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during May conditions.
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Figure 21: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during June
conditions.
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Figure 22: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during July conditions.

IEM_Peal_G6-48_Cuttings_draft_Apr-7-09 Page 39



Asia-Pacific Applied Science Associates www.apasa.com.au

e L0 L]

p—TT

S L L]

e

Figure 23: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during August
conditions.
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Figure 24: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during September
conditions.
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Figure 25: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during October
conditions.
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Figure 26: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during November
conditions.
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Figure 27: Large scale view (top) and zoomed in-view of the predicted bottom thickness and seabed
coverage for the combined drill cuttings and muds discharged from all four wells during December
conditions.

IEM_Peal_G6-48_Cuttings_draft_Apr-7-09 Page 44



Asia-Pacific Applied Science Associates www.apasa.com.au

sy, X

Hyuanmu. =

Figure 28: Large scale view (top) and zoomed out view (bottom) of the predicted maximum bottom
thickness and seabed coverage for each individual grid cell (above 0.018 mm) calculated from all of
the simulations.
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Figure 29: Large scale view (top) and zoomed in view (bottom) predicted probability of a given cell
location will have a deposition thickness above 0.018 mm. The results were calculated from all of the
simulations.
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@ Corporate Policies, Guidelines and Management System Elements
Corporate Policy and Guidelines — Element 1

Introduction - Policies, Guidelines and Management System Elements

The following pages provide an introduction to Peal Energy’s Management System.
The Management System Elements provide guidance on all aspects of Pearl's
operations. Specific information on each element is detailed in each Management
System Element’s documentation. This specific documentation resides with Pearl
Corporate or at specific business units locations.
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@ Corporate Policies, Guidelines and Management System Elements

Corporate Policy and Guidelines — Element 1

Pear| Corporate Policies and Guidelines

Pearl corporate policies are those which have been approved by the Chief Executive Officer,
or their designate, and which apply to all employees regardless of location. Only corporate
policies and guidelines are contained in this document. Individual Business Units may have
additional policies and or guidelines specific to that Unit's location and activities. Consult
your supervisor for information about other policies that may apply to you. Corporate
policies and guidelines will soon be available on the Pearl Website at:
http://www.pearlenergy.com

This table provides a summary of the Corporate Policies and Guidelines. Each Policy is
outlined in Manage System Element (MSE) COR-POL-001

Policies

Corporate Responsibility Guideline PEL-COR-POL-001.1
Conflict of Interest Policy PEL-COR-POL-001.2
Contractor Selection & Management Policy PEL-COR-POL-001.3
Health, Environmental, and Safety Policy PEL-COR-POL-001.4
Environmental Management Policy PEL-COR-HSE-001.5
Drug and Alcohol Policy PEL-COR-POL-001.6
Emergency Preparedness and Crisis Management Policy PEL-COR-POL-001.7
Harassment Prohibition Policy PEL-COR-POL-001.8
Hazard Control Policy PEL-COR-POL-001.9
Records Management Policy PEL-COR-POL-001.10
Site Assessment & Remediation Policy PEL-COR-POL-001.11

Any questions regarding Corporate Policies and their application should be directed to the
President/CEO and Corporate HSE manager.
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@ Corporate Policies, Guidelines and Management System Elements

Corporate Policy and Guidelines — Element 1

Management System Elements and Structure

Pearl's Management System Elements are developed from the Corporate Policies. The
content and structure of the Management System, while based on the Corporate Policies
and guidelines, is specific to each business unit. The Management System’s general
structure and main components are outlined below. Each Management Element or sub-
system contains additional standards, practices, other specific business processes and
procedures, including, reporting, training, monitoring, and auditing guides to ensure effective
implementation of the Corporate Policies and Guidelines is achieved.

Each Business Unit takes ownership of its own Management System and is responsible for
maintaining all aspects within the guidelines mandated by the Corporate Policies.

Management System Elements and Structure

~\

Corporate Mission
Statement

Policies,
Guidelines &
Commitment

Roles &
Responsibilities

| Risk Assessment
Regulatory 2
Compliance
Management
Management
Supported
Measurement Standards
& —_— &
Monitoring I_ Procedures
Auditing, Review & = ISO Environmental
Feed Back Certification**

Management System Element Categories

COR-POL -001 Policies, Guidelines and Commitment
COR-RES -002 Roles and Responsibility

COR -REG -003 Regulatory Compliance

COR-RSK -004 Risk Assessment and Management
COR -MON -005 Standards and Procedures

COR-STD -006 Measurement and Monitoring

COR -ADT -007 Auditing, Review and Feed Back
COR-1SO -008 Environmental Management Certification
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@ Corporate Policies, Guidelines and Management System Elements

Corporate Policy and Guidelines — Element 1

Pearl Energy’s main Management System Elements contain the main body of standards,
practices, specific business processes and procedures, including, reporting, training,
monitoring, and auditing. Each business unit operates under these main Elements but with
specific sub-systems or practices unique to that units operating environment.

These specific Elements and their associated documentation resides with each of Pearl
Energy’s Business Units. All Elements are subject to periodic review and audit for
compliance to Corporate Policies and Guidelines. Elements will be reviewed every three
years or as operational and or business climate changes warrant.

MSE Element 8 or Environmental Certification via International Standard Organization (ISO)
set of requirements shall be sought by each business unit or various operations. Pearl's
goal is to have all operations for all core business units ISO 14001 certified by end of 2006.

Pearl Energy’s Management System Elements are briefly outlined below. Each element
should be consulted for relevant guidance or information as needed.
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@ Corporate Policies, Guidelines and Management System Elements

Corporate Policy and Guidelines — Element 1

Element Structure and Overview

Pearl’'s

Management System utilizes the key components and elements of the system to:

Establish policies and guidelines
Identify and assign roles and responsibilities
Identify Risk in operations and business practices

Establish programs and procedures to meet objectives and to manage risk
effectively

Establish performance monitoring to ensure objectives are met through effective
controls,

Implement follow-up reviews and take corrective actions

Utilize auditing methods and management reviews to asses needs or track
improvements

Detailed descriptions and element contents will vary for each business unit to address

differen

t or unique operational concerns. For greater detail see the individual business unit’s

Management System Documentation.

Additional documents will be catalogued as subdocuments under each major corporate code
and management system element.

Example:

Corporate Responsibility Guideline

P

EL-COR-POL-001

| I Element Identification/ Sub Number

Element Name/Description

\

: Area/Topic Description
Location/Business Unit

Pearl Oil Thailand Waste Management Policy

POTL-HSE-POL- 004 15

I Environmental Management — Waste Management Policy
Policy Statement

Health Safety Environment
Pearl Oil (Thailand) Ltd.

Issue Date: May 01, 2005 Review Date May 01, 2006 Supersedes Feb 01 2004
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@ Corporate Policies, Guidelines and Management System Elements

Corporate Policy and Guidelines — Element 1

Policies and Guidelines — Element 1

Pearl Energy’s corporate policies and guidelines mandate how the company and it
contractors conduct business. Element 1 outlines a clear mandate, starting with the CEO,
that all employees shall be accountable to uphold and work within the scope of each Policy.
The corporate policies provide a broad framework that is management driven. Each policy
may have additional standards, practices, and other specific business processes and
procedures, including, reporting, training, monitoring, auditing, and enforcement practices.

Each business unit will develop specific and generic Management System Elements under
the Corporate umbrella. These various elements are reviewed later in this document. Full
documentation of each Management Element resides with individual Pearl Energy business
units.

Element 1 — Corporate Policy and Guidelines

PEL-COR-POL-001.1 Corporate Responsibility Guideline

PEL-COR-POL-001.2 Conflict of Interest Policy

PEL-COR-POL-001.3 Contractor Selection & Management Policy
PEL-COR-POL-001.4 Health, Environmental, and Safety Policy

PEL-COR HSE-001.5 Environmental Management Policy
PEL-COR-POL-001.6 Drug and Alcohol Policy

PEL-COR-POL-001.7 Emergency Preparedness and Crisis Management Policy
PEL-COR-POL-001.8 Harassment Prohibition Policy

PEL-COR-POL-001.9 Hazard Control Policy

PEL-COR-POL-001.10 Records Management Policy

PEL-COR-POL-001.11 Site Assessment & Remediation Policy
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@ Corporate Policies, Guidelines and Management System Elements

Roles and Responsibilities — Element 2

Roles and Responsibility — Element 2

All management, from the CEO down to line managers and supervisors must recognize and
accept their responsibilities to be the implementers and monitors of all policies, procedures,
practices, rules and good operations initiatives. The company’'s goal is to have all
management and supervisors perform this in a manner that instills in all employees, a
willingness to observe the rules, contribute their part towards operational excellence, and
achieve a healthy, safe work place while being environmentally responsible.

Element 2 ‘s Roles and Responsibilities provides a general outline of the expected Health
- Safety and Environment responsibilities for each Management or Supervisory Job or
Position Function. These duties are covered in greater detail in each Business Unit's
Managements System documentation.

Roles and Responsibilities are outlined in each Business Unit for the following positions:
Senior Management

CEO/ President
Vice President/s
Chief Financial Officer

Middle Management

Directors

Managers

Superintendents

Chief Professional Discipline Positions

Supervision

Facility Managers
Discipline Supervisors
Supervisors

Senior Positions

Lead Craft Positions

Lead Operations Positions

HSE Committee

Issue Date: May 01, 2005 Review Date May 01, 2006 Supersedes Feb 01 2004
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@ Corporate Policies, Guidelines and Management System Elements

Regulatory Compliance — Element 3

Regulatory Compliance — Element 3

Pearl is an independent oil and gas company with operations in several South East Asian
countries. As such, the Company is subject to numerous legislative and regulatory
requirements specific to each area of operation.

The Company takes serious its Regulatory Compliance. Element 3, via Corporate Policies,
requires, all employees and contractors at each level within the organization or business
unit to conduct their activities in an ethical and professional manner with full observance and
compliance to all applicable laws, regulations and other stated policies, procedures,
practices and rules. Pearl Energy Limited also requires all employees or contractors to
report, directly any observation or known infraction, suspected conflicts of interest or
violation of any law or legislative requirement.

In addition to host country requirements, the Company also complies with or follows various
International guidelines, conventions, and procedures. Each business unit will comply a
comprehensive listing of its host country requirements.
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@ Corporate Policies, Guidelines and Management System Elements

Risk Assessment and Management — Element 4

Risk Assessment and Management — Element 4

The Risk Assessment and Management Element is designated to ensure that a systematic
review is conducted to identify and rank significant risks to the company. Annually or as
directed by the CEO and HSE manager, a cross-functional team is required to assess the
significant risks at all levels beginning with the business objectives through to operations.

Additionally, to ensure a proactive approach to Hazard Control, various methodologies such
as Hazard and Operability Studies (HAZOPS), Environmental Impact Assessments (EIA’S),
etc, will be employed to identify operations and activities that could lead to personal or
environmental harm, legislative non-compliance or a negative impact on the Company’s
reputation.

Assessments may include but are not limited to:

Legislative Compliance

Legal Liability

Remediation and Clean-up

Operational Incidents and Accidents

Fires

Well Control Blow-out

Environmental Impacts

Equipment and Process System Failures
Employee and Contractor Injury

Work Methods and Permit to Work Procedures
Contractor Performance

Waste Handling, Storage and Disposal
Product Handling and Storage

Hazardous Material Use, Handling, Storage and Disposal

The aim of the this Element is to improve overall business and operational performance by the
early identification of risks and implementation of controls, procedures, and practices, etc., to
prevent or minimize potential loss or other adverse affects to the business unit's operations or
reputation.

From requirements set in Element 4, risks, hazards and other negative impacts to the
Company’s operations will be identified with appropriate controls implemented. As part of
Pearl Energy’s overall Risk Management plan, Corporate, as well as each business unit is
required to formulate, develop and implement various Emergency Response Plans. Each
Pearl business unit develops plans to meet specific risks associated with that units
operational requirements.

Comprehensive emergency procedures manuals for major identified risk reside with each
business unit and formulate one aspect of the individual units Risk Assessment and
Management tool box.
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@ Corporate Policies, Guidelines and Management System Elements

Measurement and Monitoring — Element 5

Measurement and Monitoring — Element 5

Every employee is responsible for performing his or her duties as prescribed in their Job
Description. All supervisors are expected to complete a comprehensive assessment of each
subordinate. This data will be used to complete an Annual Performance Appraisal
evaluation.

Additionally, measurements of key characteristics for each business unit's operations and
activities which impact, operational aspects, health, safety and the environment are tracked
and analyzed against the business units goals and targets. General HSE performance
data is collected from the following systems and programs:

Incident/Accident reporting

Anomaly reporting

Planned Inspections

Near-miss reporting,

Environmental monitoring (discharges, emissions, waste etc.),
Industrial Hygiene monitoring

Medical treatment and injury treatment statistics

Equipment failures and maintenance data

The HSE Department and Safety technicians reports the analysis of this data on a monthly,
quarterly and year-to-date basis along with an annual summary.
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@ Corporate Policies, Guidelines and Management System Elements

Standards and Procedures — Element 6

Standards and Procedures — Element 6

Pearl has a number of specific programs, standards, procedures or guidelines to be
implemented to support or satisfy Corporate Policies or to meet operational needs of
individual business units. In general, these programs, standards, procedures or guidelines,
focus on specific management, operational, HSE or other technical concerns and goals.

Programs, standards, procedures, or operational guidelines will be developed for each
business unit in the following areas. Individual business units may have additional
documentation based on operational requirements.

General Production Operations Policies and Standards
Marine Base Manual

Aviation Manual

Workover Guidelines

Drilling Operations Guidelines

Environmental Management

Security Guidelines

Hazardous Chemical

Emergency Response Training Programs

Training Programs

All programs will be developed in conjunction with identified needs associated with the various
Management System Elements.
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@ Corporate Policies, Guidelines and Management System Elements

Auditing Review and Feed Back — Element 7

Auditing Review and Feed Back — Element 7

Management System Audits

The Company is committed to a Management System that utilizes periodic measurements to
ensure compliance with stated policies and to track business and operational progress. To
achieve this, internal and external auditing protocols will be employed to measure
compliance and implementation effectiveness:

The HSE manager is responsible to ensure audits are conducted and the results reported to
Senior Management.

The purpose of the audits is to demonstrate that the Company has a functional and
appropriate Management Systems in place and to show that it results in continuous
improvement. For Element 8 - ISO 14001, the standard does not stipulate or require Pearl
to implement, meet, or practice the best environmental pollution prevention possible, but
does require Pearl to demonstrate that the Management Systems have the means to and
are successful in achieving continuous improvement against stated objectives and targets.

The audits are performed in three formats using audit interview and verification techniques
as follows: (Auditor talks with personnel and then verifies evidence of activities and
documents):

1. Internal Audit or 1** Party Audit is an audit performed by personnel from a
Pearl business unit who serve as auditors.
2. Supplier / Contractor or 2" Party Audit is an audit performed by personnel

from a Pearl business unit who serve as auditors, to confirm that their
activities, products or services comply with the terms of the contract or
service agreement and meet HSE and environmental protection issues.

3. External / Surveillance or 3" Party Audit is performed by 3™ Party Auditors to
audit Pearl’s activities and the internal audits. These audits for the
Management System purposes show compliance with the Corporate Policies
and for ISO 14001. These audits will culminate in certifying that a individual
business unit or operation’s Environmental Management is in compliance and
meets the ISO 14001 Standards (once the ISO 14001 process is started
which is not anticipated to begin until late 2005).

The Audits are conducted to assess either the System or Compliance or both as follows:

1. The Management System Audit aims to check if the Company’s established
systems comply with the requirements stipulated by Corporate Policy, HSE
requirements or ISO 14001 Standards(once ISO 14001 is initiated).

2. The Compliance Audit aims to check whether Pearl’s implemented practices
conform with the Management System Elements and legislative
requirements.

3. The 3" Party Audit addresses and assesses both.

The Audit process consists of three parts:
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@ Corporate Policies, Guidelines and Management System Elements

Auditing Review and Feed Back — Element 7

1. Planning and Preparation:

Establish objectives, areas and scope of audit
Review Documents

Plan the Audit

Select Audit Team

Notify Facilities

2. Conducting the Audit:

e Begins with an opening meeting to introduce the audit team members,
explain scope, purpose and plan.

¢ Interview the selected personnel of management at all levels and the

facilities (aduitees).

Verify evidence from the documents and field survey.

Evaluate evidence.

Conclude audit findings.

Conclude with a closing meeting where findings are presented, both

positive and negative with advice and corrective action for consideration

and management action.

3. Audit Follow-up:

e The team prepares the audit report and provides it to the HSE Manger for
review.

e The HSE Manger is responsible to ensure the report includes
observations, audit findings, conclusion, required corrective action and
recommendations, for management’s understanding and approval.

e Follow-up of the Corrective Action Requests (CAR'’s) is the responsibility
of each level of management as appropriate to ensure that action is taken
as planned and completed within the assigned period. This requires
facilities and responsible persons to start the CAR'’s corrective activities
immediately after the audit.

e The HSE Manager establishes and circulates the schedules for the next
audit to maintain continuous improvement, and ensure a consistent audit
period, correction of non-conformance findings, implementation of
corrective actions and other activities.

Pear Energy Limited requires all business units to be in compliance with all Corporate
Policies and to seek and maintain 1SO 14001 Certification. Therefore, periodic
Environmental Management audits must be carried out in order to ensure that Environmental
Management has been implemented and is being maintained in conformance with the plan
and requirements. Audit Recommended Corrective Actions will provide guidance for
Management System Element planning through the quarterly safety committee meetings.

Management Review
Regular and annual reviews of the Management System are required by Senior

Management to ensure the system's continuing suitability, adequacy, and effectiveness.
Planned and required reviews must be documented with action plans.

Issue Date: May 01, 2005 Review Date May 01, 2006 Supersedes Feb 01 2004

Approved by: Murray Hesje Page 15 of 17

PEL-COR-POL-000rev0 Corp. HSE Dept.



@ Corporate Policies, Guidelines and Management System Elements

Auditing Review and Feed Back — Element 7
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@ Corporate Policies, Guidelines and Management System Elements

ISO —Environmental Certification — Element 8

ISO Environmental Certification — Element 8

The 1SO 14001 is a standard accepted world wide to allow accredited third-party authorities
to audit and certify a company’s Environmental Management System. Pearl Energy Limited
will initiate the 1SO certification process starting in the last quarter of 2005. ISO certification
will begin with selected business units and different aspects of each business units
operations.

The Company’s goal is to have 50 % of its business units or specific environmental
operations ISO certified by the end of 2006. Pearl's existing Management System is
formulated to provided support and augment the required ground work needed for
certification.
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DUTIES and RESPONSIBILITIES

1. POLICY and RESPONSE ORGANIZATION

Policy and Philosophy on the MANAGEMENT of an EMERGENCY

It is the policy of PEARL Oil (THAILAND) Limited that, in an emergency, the response is
directed towards:

» saving life and or caring for the injured or both
» protection of the environment
» limitation of damage to assets

The organization, facilities and procedures for a coordinated action to manage the
situation will be provided together with the establishment and maintenance of close
liaison with the appropriate government and industry bodies.

This will be supported by exercises / drills to

» familiarize those potentially involved with the emergency procedures,
» confirm effectiveness and
» maintain readiness for any eventuality

The fundamental philosophy in any emergency is

e to give equal attention to the rescue and / or provide medical aid to people
injured / affected and minimization of the impact on the environment,
only thereafter

e try to protect the physical assets

1.1 An Emergency — Definition
An emergency is a "major" deviation from expectation in the outcome of an activity
when an external resource(s) or assistance is considered necessary in order to
regain control and bring the situation back to normal. There is likely to be an
increase in the risk to life, environment, assets and reputation under such a situation.
The seriousness may include one or combination of:
o death or serious injury,
e potential for significant pollution or environmental damage,
e substantial damage to property or
e major media interest.
1.2 Declaration
The emergency could be and generally is the escalation of an ongoing problem e.g. a
gain in the pit volume while drilling, a person falling from height, a leak in the fuel
transfer hose etc.
Issue Date: April 01, 2005 Review Date March 01, 2006 Supersedes Feb 01 2004
Approved by: Murray Hesje Reviewed by: Section Prepared by:

EmgRespMan_March_2005rev3 HSE Dept Page 7 of 93



@ Emergency Response Manual
DUTIES and RESPONSIBILITIES

It could also be spontaneous e.g. fire and or explosion, typhoon conditions, food
poisoning, etc.

Either situation would be reported to the office in Bangkok and or to the Singapore Corp.
Office. Based on the information received, the Emergency Coordinator (EC) takes the
decision after consultation with the responsible person making the report on whether or
not to declare an emergency.

Activation of the Emergency Control Center (ECC)

Up until the emergency is declared, the operating procedure and responses for
managing the particular situation are being implemented. When the emergency is
declared, the procedures in this manual becomes effective and provides the guidelines
on what needs to be done to manage and bring the situation back to normal with
minimal impact on all fronts. Figure 1 outlines the decision tree for activation of the
ECC.

Figure 1

Occurrence of
Incident

Managed

No with Site Yes
Resources
By SEC
v
Yes On-going Threat

A

to Life Asset,
Environment or
Reputation

No

No v

Procedures & know-
how on site

P
<

\ 4
SEC Contact and
Confers with
Emergency
Coordinator

'

No
Handle thru Routine
Declare
Emergency » Management
Channels
Activate ECC
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DUTIES and RESPONSIBILITIES

1.3 Response

Event occurs

PEARL BKK
Duty Officer

NO Is event an YES
Emergency?
DO alerts EC
A 4 A4
e L Notification of ificati
Notification qf YES Corporate Crisis Notification of EC &
PEARL Operations Manager and his P On Shore Response
as per norm. Operating Staff N Team (ORT)
DO assist as directed by EC
Security gg:p. IC_:EG
Related i Leggi
- Insurance
- Other Business Activation of
Units additional
DO assist as directed by EC resou_rces as
required to

conclude event

Notification of
Designated
Government/Police
Agency, etc

In an emergency, the responses required and taken are aimed at bringing the situation
back to normal as soon as possible. At the same time there will be a number of
interested parties both seeking and giving information that could be misinformation, and
or incomplete information. This could result in (unnecessary) anxiety and pain to love
ones and other members of families or result in inappropriate action or response.

The flow of all information needs to be controlled and disseminated timely. This is done
in a coordinated manner through an emergency response organization both in the
Bangkok office, Singapore Corporate Office as well as at the emergency site. Outlined
below is the general layout of internal and external emergency response communications
flow between business units and with the Onshore Response Team(ORT). Each
business unit would be similarly set up. Communications flow would be the same, with
single point contact.
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Corporate Crisis Management Team (CMT)

PEPL
CEO/DBD/Technical Dir
K. Cameron/ R. Lorentz/ CGR
Support
Staff
| | |
Log/Planning Finance | Eng/Ops Law
Investor Insurance
Relations
POTL B.U. Crisis
Manager/Media
Contact
[ ]
B.U.
Support

Onshore Emergency Response Team (ORT)
Emergency
Coordinator

Site Contact

Adm/Rec Logistics HSE Finance

1.4 Onshore Response Organization
Each business unit shall have a similar organization and set-up which will consist of
modified “Incident Coordination System” nomenclature. For the Thailand operation, the
onshore response organization consists of the following positions:

Emergency coordinator (EC),
Site contact (SC),

Logistics (LOG)

HSE (HSE)

Admin. Recorder(AR)
Finance(FIN)

Media contact (MC)
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The Geosciences/Driling Manager and or Operations Manager will serve as the
Emergency Coordinator (EC). The EC is the only position that can activate the
Onshore Response Team (ORT) and Emergency Coordination Center (ECC). Upon
receiving information from the Duty Officer or directly from the on site supervisor, the EC
will assess the situation from all available data and then decide on the need to call
activate the ORT and EC or handle the event with local resources. The diagram below
outlines the flow of information from the incident site to the EC and ORT.

EMERGENCY RESPONSE FLOW DIAGRAM

Site Response P . | Site Emergency
Team (SRT) "| Coordinator (SEC)
v

= Site Contact
| Corp.Mgt. Team ‘|  Emergency > (S0)
e i Coordinator (EC)

Onshore Response | _ || Emergency Coord. Technical

Team (ORT) < > Rl

Center (ECC) Support

Logistics / HSE
Administration /
Recorder

INFORM AUTHORITIES

Department of Mineral Resources
Marine Police Department
Fisheries Department

Royal Thai Navy

In the event of ECC activation, all members of the ORT team shall will be contacted via
mobile phone or home telephone.

The ORT assembles, as soon as practicable, in conference room of the Pearl Oil office.
For the duration of the incident, the conference room is converted to the Emergency
Coordination Center (ECC). Here all activities required to normalize the situation are
conducted. A separate Media Briefing Room and Family Relations Room will be set up.
All briefings and update on the situation will take place at the Media Briefing Room.

The basic facilities in the ECC consist of:

a. 2 direct international, external telephones lines

b. 6 additional extension lines with head sets and no ringing tone

c. fax machine

d. PC

e. Projector

f. remote portable AM/FM radio

g. TV and Vide Player

h. log books for an accurate record

i. situation maps

j. event board
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e=s3 75

logistics board
personnel board
. procedures / operating manuals and
contingency plans
Vessel, Rig, Platform drawings

A complete list of documents, check lists and layout drawing is included in the appendix.

15

Roles and Duties

General roles and duties within the Incident Command Structure, such as the Site Response
Organization and Pearl Oil Onshore Response Team are discussed below.

151

15.2

153

Site Response Organization (Incident Location)
The site response organization consists of:

e asite response team (SRT) and
e a site (emergency) control room (SCR).

All communication other than discussions on medical matters between the medic
and a doctor, is channeled through the Site Emergency Coordinator (SEC) to
the Site Contact (SC) This is to prevent confusion arising from mis-
communication

Site Response Team (SRT)

This is the team of people lead by the Site Emergency Coordinator (SEC) with a
specific role / function to play in the management of an emergency. The roles
are specifically related to the individual’s responsibility(s) on the location. The
SEC remains in constant contact with the onshore Site Contact (SC) for the
duration of the emergency.

The Emergency Response Team (ERT) is made of people designated and
identified to provide the front line response to any emergency under the
guidance of the Site Emergency Coordinator (SEC). All members of the ERT
have been trained in:

The use of fire fighting equipment,
The use of breathing apparatus,
Search and rescue and

Provision of first aid.

Site (Emergency) Control Room (SCR)

Normally, the radio room, where the communication equipment is located, is the
Site Emergency Control Room (SCR). The SEC co-ordinates the efforts from this
location. In the event that it is not available, an alternate location will be
designated to by the SEC

1.6 Drills and Exercises
The response capability and skills of the overall (emergency) response system shall be
tested with periodic drills. Within 30 days of the start of each operation, an exercise,
involving both on and offshore personnel will be conducted.
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Weekly site drills will also be conducted on the drilling rig and FPSO to familiarize all
ERT members with the responses expected of them.

In an Emergency, the ability to respond “ automatically” to what needs to be done is
crucial. There is no opportunity to read and understand the procedures in the manual.
Drills provide the opportunities to make mistakes and improve the preparation for the
real situation.

1.6.1 Personnel without Emergency Duties
Personnel without Emergency duties are expected to know at least:

how to handle portable fire extinguishers and

where to muster

who to report an observation to and

what to report if they observe an incident that may escalate into an Emergency.

During "Emergency Drills" the opportunity should be taken to instruct personnel while
they are at their Muster Point. Aspects such as: Use of Portable Fire Extinguishers,
Launching of Life-rafts, reviewing Escape Routes, etc. should therefore be discussed.

1.6.2 Personnel with Emergency Duties

Personnel with Emergency Duties are expected to be completely familiar with all the
actions necessary to carry out their specific tasks in an Emergency.

Dedicated personnel should have undergone training in following areas:

fighting (small) fires, hose handling etc.

the use of Breathing Apparatus,

Search and Rescue

Basic First Aid and

must be able to work as a team during an Emergency.

ERT members will be tested during drills depicting a variety of emergency situations
and must know:

The complete layout of the installation and the hazards to be expected

The functions of the installation’s equipment

The classification of fires and the best means to extinguish them

The function and suitability of the emergency equipment

The whereabouts of all fixed and portable emergency equipment

The correct procedure in response to a specific emergency

How to don quickly and use self contained Breathing Apparatus (BA) and the
method for BA control

Personnel with emergency duties, other than ERT, should participate in all Emergency
Drills to familiarise themselves with the response to an emergency.
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<D

Potential Emergency Scenarios

Medical /Injuries Medivac

Man Overboard/Missing

——>
| , Search & Rescue (SAR)
—>

Declared Helicopter Emergency

Overdue Aircraft / Vessel _.'_
J:: Evacuation/Abandon Ship

Severe Weather

Structural Failure

Collision —— _ _
.~ Leaks, Spill & Discharge
Failure of Equipment a— Fire Explosion
(Vell Control/Shallow gas | > Blow-out/Well Complication
| > Terrorist/up-set employee/Ransom/ Piracy

Unauthorized Entry

NOTE:

An incident only becomes an emergency when outside assistance is required to bring the
situation back to normal.

An example to illustrate this:

The drilling crew detects a well flow and shuts it in. A shut-in pressure is noted at the stand-pipe
— a well control situation.

If the crew Kkills the well under normal procedure and regains control of the well, no emergency
has been experienced.

If the wellhead fails / leaks and the well flows uncontrolled, thus risking life and polluting the
sea, an emergency exists and requires an emergency response.
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2. DUTIES and RESPONSIBILITIES

The following section describes the major function and duties of key positions with in the
incident command system and outlines various actions to take in the event of an incident. Four
major subsections are outlined below.

2.1. Managing an Emergency - Onshore
2.1.1. Mobilization of Onshore Response Team
2.1.2. Information
2.1.3. Handling Inquiries
2.1.4. Informing the Management
2.1.5. People Affected

2.2.  Onshore Response Team (ORT)
2.2.1. Emergency Coordinator (EC)
2.2.2. Site Contact (SC)
2.2.3. Logistics (LOG)
2.2.4. Health Safety & Environment (HSE)
2.2.5. Administration / Recorder(AR)
2.2.6. Finance/Legal (FIN)
2.2.7. Media Contact
2.2.8. Duty Officer/On-Call

2.3.  Managing an Emergency-Offshore
2.3.1. Initial Response
2.3.2. General Response

2.4. Site Response Team (SRT)
2.4.1. Site Emergency Coordinator (SEC)
2.4.2. Assistant Site Emergency Coordinator (AEC)
2.4.3. Radio Operator (RO)
2.4.4. Medical (ME)
2.4.5. Emergency Response Team (ERT)
2.4.6. Helicopter Landing Officer (HLO)
2.4.7. Muster Checkers (MC)
2.4.8. Crane Operator (CO)
2.4.9. Chief Cook (CC)
2.4.10. Lifeboat Coxswain and Engine Driver (LB)
2.4.11. Master of Standby Vessel (STV)

2.5. Contact List
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2.1 Managing an Emergency - Onshore
The Onshore Response Team is responsible to resolve an emergency and organize
support to personnel on-scene.
The responses are geared to the:
- safety and welfare of personnel at the emergency,
- containment of damage to the environment and assets,
- restoration of facilities and
- return to normal operations
- pass information to outside parties
2.1.1 Mobilization of Onshore Response Team
The Drilling/Operations Manager as Emergency Coordinator (EC) determines the need
to and if necessary, mobilizes the Onshore Response Team (ORT).
The basic guidelines are:
a. Verify:
- What (actually) happened
- When did it happened
- Where did it happened
- Any casualty
- Any support required
- What is the weather condition
- Steps taken so far to prevent escalation and control
- Any other contact(s) with 3" parties (anybody)
NOTE: complete the pro-forma form as per Appendix I. Log forms are reproduced below
in2.1.6
b. Request for latest POB list
c. Make up the Event Board according to the information received
NOTE: Nominate a team member whose support is not immediately required for this
d. Arrange for site support based on information from the Site Emergency Coordinator
(SEC)
e. Consider dispatching (senior) personnel to the emergency site
f. Display facility layout and any other (useful) visual aids
g. Update site weather condition
h. Inform/Liaise with Singapore Corp. Crisis Management and Team
i. Inform appropriate authorities
j-  Confirm that all instructions given and decisions made have been duly recorded in
the emergency log book
NOTE: (a sample of the) log sheet is as per Appendix Il
k. Contact site for situation update. Request summary of the incident only if necessary
I. Confirm press release is ready
m. Review incident progress with the ORT
n. Record names of casualties or those missing
0. Check on details of next-of-kin for company casualties and confirm that appropriate
contractors management have been informed
p. Seek specialist advice as appropriate and send confirmatory fax to the site
summarizing advice/or instructions
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g. Periodically obtain situation update and keep team members abreast by calling for
briefing

r.  Where the emergency is prolonged, consider relief and nourishment for ORT

s. Demobilize the ORT when the incident is contained and situation has reverted to
normal

t. Inform by either e-mail, phone or fax all concerned that the ECC is at a “Stand
Down”

u. Ensure an full incident investigation is conducted with findings reported and
disclosed to all concerned groups

v. Compile the emergency report for lessons learnt in managing the emergency

21.2 Information

Overall effectiveness in the management of the emergency depends on the acquisition,
assessment, update of information and on corrective measures to be taken. The Site
Emergency Coordinator (SEC) is the single point contact for all communications
with the site.

As the emergency escalates, the volume of information also increases, making it
increasingly difficult to manage. The EC routinely suspends all the team activities for a
short period for a briefing and or exchange information session to keep everyone up to
date with the latest situation.

During the briefing, ignore all telephone calls. A briefing should also be held whenever
there is a significant change in the situation.

The idea of suspending operations for a short period may not appear acceptable during
a crisis situation. But, co-ordination involves keeping everyone in the ORT informed.
This technique (to slow the team response) enables the EC to be fully in control of all
aspects.

Use the event board generously. But check for consistency and accuracy. The
administration person will keep a record and assist in writing / displaying the main
points. Most of the information will come from the Site Contact.

Preparation of information for the Media is the responsibility of the President & the
Public Affairs coordinator. Decisions on what additional details for release either to
the press or relatives of employees should be taken jointly with the EC.

2.1.3 Handling Inquiries

Once the news of an emergency breaks, many different interest groups, including Press,
relatives, contractors and partners may try to contact the ECC. The switchboard should
put these on hold or alternatively route to another person or location other than the EC.
Ideally, Pearl will establish two off-site areas away from the main office to deal will all
media and family related inquiries. The ORT must not be distracted and remain in full
Coordination of the overall situation. After verification, inquiries from legitimate sources,
such as local Authorities and other relevant agencies, action should be taken.

214 Informing the Management and Authorities

In an emergency, the EC will inform the Company Management and or partners, as
appropriate. The EC is delegated authority to commit company resources to manage
any emergency. Reporting of an emergency or incident to the Government or Corporate
Management or partners is embedded in the partnership agreements and the
Petroleum Act, which requires the Department of Mineral Fuels (DMF) to be informed.
This is an initial telephone/fax report to duty officer.
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For Other mandatory notification refer to the appendix

2.15 People Affected

In an emergency, it is essential to know the names of those involved, if any. The POB
list should be made available as soon as possible in the event of an incident. This
information is fundamental when dealing with the inevitable inquiries of next to kin or
authorities. Other humanitarian aspects should not be ignored e.g. meeting survivors
and relatives, arrangement of accommodation, etc. Where a contractor's employee is
injured, its management shall be informed on the seriousness of the emergency who in
turn inform the next-of-kin as appropriate.

2.1.6 Emergency Record Keeping
Emergency notes should be kept in an Emergency Communication Log/Notebook
Notes should be kept in sequential order with the time entered in 00:00 - 24:00 format

(24 hour clock time: i.e. 5:23 AM is 05:23, 5:23 PM is 17:23).

NOTE: It is important to synchronize all clocks and watches during the Incident, do this
when you confirm call back times.

Write legibly noting and summarizing; calls, events, messages, actions, instructions etc.
in sequential order in a way that will be meaningful when reviewed.

Review your notes regularly during the emergency to ensure you have not forgotten
something or a commitment.

Complete the date - page number on each page along with the front cover information
then give your Log/Notebook to the Incident Commander at the conclusion of the
incident.

Emergency Communications/ Log Form

Use this form to log all incoming calls/communications. Number and keep all logs
sheets in order.

Emergency Action Request Form

Use this form to make requests and receive follow-up responses within the BKK/SIN
office during an emergency.

Emergency Situation Information Form

Use this form for passing information within the BKK office. Its primary purpose is to
provide written situation reports to persons outside the Emergency Control Center Room
so they do not need to enter and ask. The Incident Commander must ensure these are
issued regularly and timely.
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EMERGENCY COMMUNICATION LOG AND NOTES

1. Ask: Who Are You?

What Is Your Location?
How Do We Call You Back?

2. Record:

TIME

What Are You Reporting?
What Is The Weather / Situation?
What Assistance Do You Require?

CALLS/EVENTS/ COMMENTS/ACTIONS/DIRECTIONS

BY

DATE

P AGE OF
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EMERGENCY ACTION REQUEST

URGENT ASAP INFO
O T/D: O T/D: (O ONLY
(Always Enter A No Later Than! Time and Date On T/D: Line)
DELIVER TO:
O EMERGENCY COMMANDER O LOGISTICS
O LOCATION O FINANCE
O DRILLING (O ADMIN/PUBLIC AFFAIRS
ATTENTION: REQUEST NBR.
FROM:
REQUEST:
TIME DATE SIGNED
RESPONSE:
TIME DATE SIGNED
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EMERGENCY SITUATION INFORMATION

O
PRESS RELEASE
O

PREPARED STATEMENT

SUBJECT:

O

O INTERNAL BRIEFING

Number.:

PAGE: OF

TIME PREPARED:

BY:

AUTHORIZED BY:

(BANGKOK EMERGENCY COMMANDER OR DESIGNATE)

INTERNAL DISTRIBUTION:

EXTERNAL DISTRIBUTION:

BANGKOK DUTY OFFICER
PRESIDENT
DEPARTMENTS HEADS

BULLETIN BOARDS

PRESS INFORMATION CENTER
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DEALING WITH PRESS, RADIO AND TELEVISION

These pages are included only as guideline and not an emergency procedure. Specific
procedures are outlined later, however you may find it helpful to keep these tips handy.

Journalists - what they want

Accidents, disasters and unexpected events in industry are news - fires, deaths and serious
injuries, oil leaks, strikes and pollution is what the media likes to report.

Everyone has become familiar with on-the-spot interviews with emotional witnesses willing to
share their shock with millions on radio and television. This makes good news for the media -
and bad news for the company concerned. It is important to appreciate that the press, radio
and TV have a legitimate interest in obtaining prompt and accurate information on behalf of
the public. Any incident is more damaging when viewed from a distance - through telephoto
lenses across the street, from nearby high buildings or from an over flying light aircraft. No
company gains by locking its gates to journalists. Journalist, if barred entry, may substitute
rumors and speculation for facts in what they see and write.

Press, radio and TV are the principal links between ourselves and the public. You should
always co-operate as best you can with the media when there is an emergency, by
transmitting the facts clearly and promptly and offering them facilities to do their job. This is
the best guarantee that the resulting news report/s will be factual, and will correctly represent
Pearl’s position.

What to do

ALL press releases or any communication with the media Must be Approved by the VP
or his designhate and or the EC. The Spokesperson will always be the VP or EC and or
Public Affairs Manager. Before any release is issued or press conference held, follow
these guidelines:

Collect all the known facts concerning the incident.
Prepare a written worksheet concerning the incident itemizing all facts known with bullets on
the following:

Response PEARL is taking

Assistance we are accepting

Outside agencies involved, if any

When more information will be available or the time for the next press
conference

e Actions taken are designed to minimize the incidents impact on effected
people, their safety and surrounding environment.

Once data is collected, summarized and approved for release by the VP, his designate or EC,
follow these guidelines

Prepare a the written press statement for handout to the press.

Select a suitable room in which radio and television representatives may assemble
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And therefore are kept away from company personnel involved with the emergency.

Supervise this room, to which all company information on the emergency should be
directed for your attention.

Provide telephone facilities, refreshments - coffee, tea.

Issue progress reports, if the emergency continues, when there is something definite to
say. If the emergency is major, consider placing the briefings on an organized basis by
telling the press there will be further progress reports by regular intervals, say every two
hours

Ensure, if the press want to see the scene of the incident, that they do not interfere with
rescue or other operations on the site. If it is not possible to show them the incident
because of these activities or if the area is unsafe, tell them the reason.

What to Say in all Press Statements
Use short sentences to provide a brief and clear description of what has happened.

Confine your self to facts. Do not give causes, but say that an inquiry will be held to
Ascertain the cause.

Include details of time and place, and, only if the facts have been definitely established,
the number of known injured and or killed (no names should be given until families of
victims have been contacted. The police, fire ambulance services and hospital
authorities should be asked not to release names.)

Make clear whether the incident is over or is continuing. If the latter, say what steps are
being taken to bring matters under control.

WHAT NOT TO say

DO NOT SPECULATE on possible causes of the disaster or incident.
DO NOT REFER to causes at all, as the incident will be the subject of an inquiry.
DO NOT BLAME anyone or anything.

DO NOT ESTIMATE the cost of any damage, or loss to the company or the time frame in
which we will resolve the incident. This is a sensitive area that could involve insurance
considerations.

DO NOT IMPLY ASSETS ARE MORE IMPORTANT THAN PEOPLE OR ARE AS
IMPORTANT AS THE ENVIRONMENT.

DO NOT imply that PEARL can handle incident with outside assistance.
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@ Draft Holding Statement Example

A holding statement should contain some or all of the following information. It is intended to be
an accurate document from which updated replies to external parties can be based. It is not to
be substituted as a press release. The ORT must be aware of what it contains to ensure
consistency with any media releases that need to be prepared. The IC must authorize the holding
statement before it is released (after approval from the GM to do so). A draft shall be held on
Pearl HSE Directory

| Draft Holding Statement

....l...1200...
dd/mml/yy

Official Statement

Pearl Oil (Thailand) Ltd reports that
(Type of incident)

occurred at the
(Location of incident and facility name)

at approximately
(Time: 24 hour clock) today.

emergency response procedures have been activated and all
telephone calls related to the incident should be directed to Main
Office Reception (Tel: ).

Company is currently directing all its efforts to ensuring the safety
of its personnel and people in the area and advises that it has few details
available relating to the extent of the incident at this time. However, the
company will provide more information as it becomes available.

Further information about can be found on http://www.specify
website other then pearlenergy.com
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@ Draft Press Statement / Status Report

(Fill in applicable facts)

Date: ..../.../200... (dd/mmiyy)
Time:

Type of incident: Fatality. Oil Spill, Helicopter Incident. Fire, Explosion, Loss of Vessel, etc.

Date and time of Incident:

Precise location of Incident:

Definition of magnitude of event: minor, moderate, sever. etc

Know casualties:

Area affected:

Facilities Damaged:

Third Party Impacts:

(collision with platform, rupture of pipeline)

Only release positions or names of individuals involved if information is confirmed (i.e. fatal
injuries confirmed by a Consulting Physician) and next-of-kin have been notified.

Specific Indisputable consequences. e.g. Loss of Vessel, Damaged production equipment

Actions Taken:

SAR underway. yes/no/NA

Signed:

Title:

All telephone/communications related to the incident should be directed to:
Tel.

Further information about the incident and Pearl Oil can be found on
http://www.pearlenergy.com
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Information For Family Members During An Offshore Incident

When an incident occurs, an emergency control center is set up in the Bangkok Office.
As its name suggests, this center is responsible for directing and coordinating all actions
required to bring the incident to a satisfactory conclusion.

Contacts are maintained with the offshore facilities, marine control, helicopter
operations, weather agencies and government agencies. Two of the center's
supporting functions are for the release of information to the press and public, and the
Family Information Group (FIG) which provides information to offshore employees’
families about the offshore incident, those involved, and what the company is doing
about it.

During an incident, communication links to offshore facilities are generally fully occupied
related to the incident. As a result, calls which are not a part of this process cannot be
connected. In those situations, these will be routed to a family team in the Bangkok
Office or other location.

Many employees have the same name and it is important to establish exactly who you
are asking about. therefore, when you contact the family information team, you will be
asked to provide information as follows:

The full name of the person.

The person’s employer (for contractors).
the person’s job title.

The person’s work location.

Your full name.

Your relationship to the person.

ogkrwNE

Callers will also be asked how they can be contacted when more information becomes
available.

To give priority to emergency related communications, offshore personnel will be asked
to complete a family message form if they want to send a message to shore. These will
then be collected and transmitted, in batches, by fax or other means. The team will be
responsible for forwarding the messages and sending a return fax or e-mail confirming
those that were successfully forwarded.

Relief Manning Procedures

It is very important to keep the Key Individuals "fresh" during an emergency, thus
planning for relief manning is essential.

When an emergency occurs Managers are responsible for implementing a Relief
Manning Schedule for the Key Onshore and Emergency Site personnel handling the
emergency. Use the list of Key Individuals in the Emergency Procedures Manuals and
the Emergency Organization Diagrams to plan relief manning as required.

If necessary, Off-Duty and Back-up personnel should be called in to aid with the relief
manning. Consideration should also be given to requesting personnel from Indonesia or
other Pearl Operations.
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All Relief Manning Schedules should be completed and show the time, date and names
for each shift. These should be retained as part of the Incident Response Records.

Casualty Procedures

Casualty (Fatality) handling supplies are stored in the Sattehip Marine Base. Logistics
can arrange the necessary items along with making available empty refrigerated
containers for the boats.

Experience has shown that the Mittapab Sammakkee Foundations (Thong Chia Chaing
Tueng) can provide 30 - 40 personnel for casualty recovery or handling. Their current
telephone number and contact is in the Pearl Contact List in the Emergency Contact

Section.
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2.2 Onshore Response Team (ORT)
The ORT co-ordinates the arrangements and appropriate response to resolve an
emergency. It helps in the efforts to restore the situation to normal after an emergency.
Personnel on-scene of an emergency have the primary responsibility for mitigating with
response mainly on life saving medical aid, fire suppression and control. The authority
and power to act as the emergency escalates is directly vested with the Site Emergency
Coordinator (SEC) with the assistance of the EC.
2.2.1 Emergency Coordinator (EC)
During an emergency, the EC:
e Activates the Emergency Control Center (ECC),
o Determines the level of response and
e Co-ordinates efforts to bring the situation back to normal.
He has the authority to act on behalf of the Company Management and Partners.
In an emergency situation, he:
e Convenes the formation of the ORT
e Co-ordinates the ORT responses and outside resources as required
e Updates and keeps Corp. Crises Manager informed
¢ Maintains accurate record of events and provides information for external
use
e When the emergency situation is contained, provide/write a report on the
incident
2.2.2 Site Contact (SC)
The SC communicates with the emergency site to:
e Establish single point communication
o Determine extent of the emergency and ascertain the number of people
involved
e Assist with the interpretation of the (site) technical needs
e Provide advice on the structural integrity of damaged installations
Provide first hand information, confirm event boards are accurate and up to
date
2.2.3 Logistics (LOG)
LOG is responsible for arranging the movement of equipment and people as appropriate
and required. The duties and responsibilities are:
e Co-ordinate Helicopter and Boat movements
e Prepare and mobilize, equipment, materials and personnel as required
e Ascertain the status and location of all possible air / sea rescue
¢ Coordinate Search and Rescue efforts with authorities, if required
¢ Update meteorological data from weather services provider
e Pass information to the administration/recorder
2.2.4 Health Safety and Environment (HSE)
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HSE is responsible for providing technical assistance to the EC and reporting to the
government agencies. The duties and responsibilities are:

Advise on assets required to contain an emergency

Liaise with and update external authorities e.g. Police, Marine, Military,
Department of Mineral Resources, Department of Environment, etc.

Decide and mobilize Tier 2 oil spill clean up equipment, if needed
Co-ordinate with LOG to bring assets to bear on the situation

Pass appropriate information to the Administration

2.2.5 Administration / Record (AR)

The position provides secretarial support to the team members. The job includes
maintaining an accurate timed log of events, instructions and communications during the
emergency period. The duties and responsibilities are:

Keep and maintain all records, which includes:

- The team composition

- Time of arrival of members

- Items noted by the EC

- Events as provided by team members

Verify principal information conveyed or received from the Site Contact
person

Keep team members up to date

Provide general secretarial support to EC and other team members

Establish the accurate number of casualties and inform contractors
management, as appropriate but ONLY under the direction of the EC

Liaise with appropriate Hospitals and medical personnel

Arrange for needs of relatives and next-of-kin

Handle queries made by relatives and next-of-kin as appropriate

Prepare information for press release ONLY with approval from EC and
President

Upon approval, arrange for press release with local or regional media groups
at an offsite location.

Maintain a Timed Log of actions and summarize telephone contacts

Expedite PO process and provide proof of financial security to external
resources.

2.2.6 Finance/Legal (FIN)
Provide financial support to the ORT by:

Ensure sufficient funds are made available

Prepare and issue Contract, PO’s, Sharing Agreements to ensure required
resources are provided

Maintain contact will all service providers to ensure funds and services are
received

Coordinate with other BU finance department on cost reporting

Obtain and record all cost data

Prepare incident cost summaries

Make recommendations for cost-savings to EC

Prepare resource use cost for estimates for planning

Ensure all cost documents are accurately prepared

Liaise with legal consul to facilitate any financial/legal requirements need to
support ORT
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2.2.7 Media Contact (MC)
Represents and protects the reputation, credibility and interest of POTL.

o Provides and ensures single point contact with all external news gathering
and reporting personnel and agencies.

e Approves and assists in preparation of all press releases, audio or tel-
broadcast and individual interviews.

o Represents or authorizes Dir Admn. & Public Affairs to represent POTL for
all statements to the press, audio or tel-broadcast and individual interviews.

o Keep ORT members updated

2.2.8 Duty Officer/On-Call (DO)

The Duty Officer or designated On-Call person, if not the Drilling, HSE, Operations or
Production Manager, will be responsible on call. In the event an incident occurs, the
effected installation or location will call the On Call person or Manager Responsible
informing him of the nature of the incident. The On Call person will in turn alert the EC
or his alternate, of the event. The EC may then instruct the DO to assist in assembling
the ORT and making other notifications or take actions as directed by the EC. The
Duty Officer/On-Call person is responsible for informing his alternate if he is unavailable
to fulfill his obligation and notifying the EC and HSE manager of same. The DO will
rotate on a regular scheduled basis which will be distributed to all Business Units,
Installations and key vendors

See Appendix for Duty Officer instructions

Under review
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2.3 MANAGING AN EMERGENCY - OFFSHORE

In an Emergency, the Site Emergency Coordinator (SEC) reports the following in the
initial radio or telephone contact with the EC, normally in English:

Name and Designation

What happened

When and Where

The total POB (Personnel On Board) and the number of persons missing,
injured or dead (The Names follow on a separate as this is confidential
information).

Current status of Operations

Actions taken / planned

Contacts made with outside authorities

Specific support required

Local Weather: Cloud cover, Wind Direction, Wind Speed, Wave Height

2.3.1 Initial Response
A person (Observer) discovering an Emergency must immediately:

Initiate an alarm by activating the nearest Emergency Point (Red)

If a fire is discovered, raise an audible alarm i.e. shouting "Fire" "Fire"
"Fire", but remember, this call might not be heard

Inform the Radio Room by internal telephone of the Emergency and its
extent; whether any persons are trapped, injured, or in the water and also
stating, your name.

Confirm a safe escape route

Shut off (any) source of fuel to a fire or leakage

Throw a Life buoy(s) to the person(s) in the water

If trained in the use of Portable Fire-fighting Extinguishers and only if
considered safe to do so, attempt to fight the fire

When the Emergency Response Team (ERT) arrives, provide them with the
information concerning persons trapped, injured, in the water, etc.

Proceed to the designated Muster Station and report to the Muster Checker

2.3.2 General Response
Once the alarm is activated, everyone must immediately:

"Stop" and "Make Safe" all Work.

Proceed to their designated Muster Point

Remove their POB (Personnel On Board) Identity Card from the slot in the
Muster Board

Report to the Muster Checker and hand in their card, to be placed in the
POB Card Rack held at the Muster Point

Personnel with no specific duties must follow instructions given at the Muster Point.
Personnel in their cabins, pick up their Life-jackets and proceed to their Muster Point.

If abandonment is imminent, due to severe weather conditions, take warm and/or
waterproof clothing.
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If previously detailed for Emergency Duties, report to the Team Leader of the ERT for

assignment.
Personnel with Hand-held Portable Radios return them to the Radio Operator for

redistribution.
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2.4.

SITE RESPONSE TEAM (SRT)

Following the alarm, all personnel on board with assigned duties proceed to his/her
respective stations as:

2.4.1. Site Emergency Coordinator (SEC)

The Site Emergency Coordinator is the Installation OIM for incidents involving

Marine/Vessel Operations, and the Pearl Oil Company Representative, (PCR) for

Platform/Well related incidents. The OIM or PCR support and augment each other

during any incident.

e Proceed to the Site Control Room (SCR)

e Confirm the location and nature of the Emergency and any other available
information from the Radio Room, or any other source

e Instruct the Radio Operator to alert the Standby Boat, alongside vessel and any
other vessels or aircraft in the immediate area that an Emergency has occurred

e Assess and co-ordinate all actions necessary to contain the Emergency or rescue

personnel

Co-ordinate the actions of the ERT through its Team Leader.

Instruct the ERT to carry out Search and Rescue, if appropriate.

Instruct the ERT to open up, direct and lock-on Fire Monitors, as necessary

Inform personnel of the situation, over the Public Address system and keep them

updated regularly

Contact the shore based EC with known details by the quickest available means.

Co-ordinate all communications through the Radio Operator (RO)

e Assess the status of the Emergency.

f the integrity of the drilling rig is affected and the emergency is not likely to be
contained within fifteen (15) minutes, as a precautionary measure, initiate procedures
for evacuation of non-essential personnel by Standby Boat or Lifeboat. Rig
abandonment may not be necessarily. If available, request for Helicopter evacuation

e If evacuation by helicopter is required during the Emergency, the Medic will be
required to act the role of Medic, detail the Deputy Helicopter Landing Officer to act
as Helicopter Landing Officer (HLO),

e Regularly update the remaining personnel of the situation

If there are injured personnel requiring medical attention, activate MEDIVAC to shore.

If the Emergency cannot be contained, initiate the Abandon Rig Alarm and evacuate all
personnel by the means most immediate and appropriate.

Ensure that the Muster Checkers (MC)have all personnel accounted for before
evacuation.

2.4.2 Assistant Emergency Coordinator (AEC)

The Assistant Emergency Coordinator is the Production Supv/Rig Superintendent.

e Instruct the Radio Operator to inform the Muster Checker, for POB accounting
purposes
Report to the SEC in the SCR

o If the Company Representative is not available, proceed to the SEC and take charge
of the incident otherwise act to instructions from the SEC
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2.4.3 Radio Operator (RO)
This is the normal radio operator on duty.
e Proceed to, or stay in the Radio Room
e Report to the SEC in the SCR
e Start the Emergency Response Tape Recorder for a time log of events,
communications and instructions during the Emergency
e On instructions from the SEC, announce over the Public Address (PA) brief details
of the Emergency and its location
e Suspend all radio, telephone and communication, except for those dealing with the
Emergency
e Contact the following and advise the actions being taken:
- The EC through the SC
- The Standby Boat
- Barges or Vessels alongside
- Any vessel or aircraft in the area that may be of assistance
o Receive returned Portable Hand-held Radios and put them on charge. Distribute
fully charged radios, tuned to the Emergency Channel (Channel XX), to authorized
personnel, in accordance with the SEC's instructions
e Receive muster reports from Muster Checkers and personnel not able to Muster.
Report "Head Count" status to the SEC
o If ordered by the SEC, send the "MAYDAY" signal, prior to abandonment

In an Emergency, the following procedure shall be adhered to:

e Use HF XXXX KHZ (USB) to report if telephone network is down
o Use VHF Marine Radio to communicate to nearby stations and marine craft

2.4.4 Medic (ME)

This is the medical person on board the rig.

e Prepare to receive the casualty(s)

e Proceed to the designated Muster Point with the Emergency Medical Bag

e Remove POB Identity Card from the slot in the Muster Board

e Report to the Muster Checker and hand in the card, to be placed in the POB Card
Rack held at the Muster Point

e Collect a Hand-held Portable Radio, tuned to Emergency Channel (Channel XX),
from the RO

e Report to the SEC in the SCR

¢ Respond to call to the scene of the Emergency as instructed by the SEC

The Medic should not normally enter the scene of an Emergency, but administer First
Aid when the casualties are in a safe area. The Medic may only enter "Hazardous
Areas" under exceptional circumstances and only after approval by the SEC.

Request Stretcher Bearers to assist in the moving of casualties to and from Sick Bay, or
to the place of evacuation.

Provide information on casualties to the SEC and give regular updates on their
condition.

Advise the SEC of any casualties requiring MEDIVAC.
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2.45 (Site) Emergency Response Team (ERT)
This group of people has been previously identified for this particular role to play and
must have been appropriately trained before taking on this responsibility.

"Stop" and "Make Safe" their Work. All "Permits to Work" are considered
canceled and must be returned to their originating point

Proceed to the designated Muster Point

Remove the POB Identity Card from the slot in the Muster Board

Report to the Muster Checker and hand in their card, to be placed in the POB Card

Rack held at the Muster Point

Report to the ERT team Leader

The ERT team Leader confirms a full complement, then report to the SEC in the

SCR

Ascertain the location of the Emergency, then act to instructions from the SEC

Collect a Hand-held Portable Radio, tuned to the Emergency Channel (Channel XX)

from the Radio Operator

If instructed, mobilize the ERT, don the protective clothing from the Emergency

Response Equipment Lockers. Prepare Emergency equipment, such as Breathing

Apparatus, Safety Harnesses and Lifelines, First Aid Kits, Stretcher, etc., for Search

and Rescue, First Aid, or any other operations

Go to the scene of the Emergency. Commence Search and Rescue or any other

operation necessary to combat the Emergency, without endangering the safety of

personnel involved

If there is a fire, open up, direct and lock-on Fire Monitors, as instructed by the SEC

Make use of Breathing Apparatus and the nearest appropriate Portable Fire

Extinguishers only to effect rescue operations, without endangering the safety of the

ERT

The Team Leader must advise the SEC of the status and their actions and any

requirements for assistance e.g. Medic, Stretcher bearers, Lookouts, etc., using the

Portable Hand-held Radio tuned to (Channel XX)

2.4.6 Helicopter Landing Officer (HLO)
This is the person or his designate normally assigned to:

Log out with the Muster Checker at the designated Muster Point

Proceed to receive the Helicopter on the Helideck

Confirm all Helideck Emergency Equipment ready for use

Confirm Helideck Attendant is dressed in the Protective Clothing supplied
Ensure the Foam System is ready to activate if required

2.4.7 Muster Checker (MC)
These people have been previously assigned this responsibility.

"Stop" and "Make Safe" their Work.

Collect a Hand-held Portable Radio, tuned to the Emergency Channel (Channel XX)
from the RO

Proceed to the designated Muster Point

Move own POB Identity Card and place it in the POB Identity Card Rack provided
Take charge of the mustering personnel and enforce discipline in a crisis

Confirm all POB Identity Cards are retrieved from the Muster Board by their owners,
handed over and placed in the POB Identity Card Rack

Take charge of the POB Card Rack. Personnel with special duties that restrict them
from mustering at their designated Muster Points, should have their cards retrieved
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by the Muster Checker and placed in the Rack, on confirmation from the RO that
they have been accounted for

¢ Notify the RO with the Hand-held Portable Radio, of a full complement, or identify
any missing persons, as per the POB List.

e |f safe and in conjunction with the Chief Steward, detail two stewards to check the
upper levels of accommodation and the cabins if anyone is suspected of still being
there i.e. if POB List and POB Card Rack do not concur.

e Provide assistance or personnel to the ERT, Medic etc. as required and keep a log
of all personnel deployed for other duties away from the Muster Area e.g. stretcher
bearers, messengers, Lookouts, etc.

e Act to instructions from the SEC

2.4.8 Crane Operator (CO)

This the person normally assigned this duty.

¢ If in the Crane Cab, cease all crane operations and lay down the load

e Proceed to the designated Muster Point

e Remove POB Identity Card from the slot in the Muster Board

o Report to the MC and hand in the card, to be placed in the POB Card Rack held at
the Muster Point.

e Act to instructions

2.4.9 Chief Cook (CC)

This is the person assigned to:

e "Shut-down" and "Make Safe" all galleys

o |f the Emergency is a Man Overboard situation, have one cook stand-by to provide
hot beverages for the rescued personnel
Proceed to the designated Muster Point

e Remove POB Identity Card from the slot in the Muster Board

e Report to the Muster Checker and hand in the card, to be placed in the POB Card
Rack held at the Muster Point.

e Act to instructions

2.4.10 Lifeboat Coxswain and Engine Driver (LB)

This person has been previously assigned this responsibility and must have been

appropriately trained to take on this assignment.

e "Stop" and "Make Safe" their Work. All "Permit to Work" are cancelled

o Proceed to the designated Muster Point

e Remove POB ldentity Card from the slot in the Muster Board

e Report to the MC and hand in their card, to be placed in the POB Card Rack, held at
the Muster Point

o If the Lifeboats are to be launched, proceed to each designated Lifeboat and
prepare for launch

e When instructed, Launch the Lifeboat

2.4.11 Master of Standby Vessel (STV)

On receiving a radio message of an Emergency:

e Proceed at speed towards the rig and stand-off for instructions

e Prepare Fire Monitors and Fire Hoses, in the likelihood of an oil slick fire on the sea

e If personnel abandon to the sea, or the Emergency is a Man Overboard situation,
alert the crew to "Look Out Stations"

e Lower scrambling nets and prepare to launch rescue boat
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GENERIC EMERGENCY SITUATION FLOW CHART

Emergency Condition Discovered & Reported
\
Alarm Sounded/Notification Given

v
Emergency Response Team (ERT) Proceeds Immediately to Emergency Site to Assist - Assess and Report

All Personnel Proceed Immediately To Assigned Emergency Stations
NZ
Person In Charge(PIC) OIM/Drill Site Mgr./Production Supt. (SEC) Establishes Command Point
v

All Personnel Muster For Head Count and Buddy-Up
%
Emergency Teams Assemble
Vv

Operation/Pr(;l:juction Team Back-U\l;) Team Muster Stati:; Accounting
Report Head Count To Radio Room Report Head Cou\lr;t To Radio Room Tally & Account\llzlor All Personnel
Activate Emer:ency Systems Don Apprc;l;)riate PPE Report Head Co:;n to Radio Room
Secure Ii(/quipment Proceed In Force To\l/Emergency Location Provide Personneljl/:or Back-Up Team

Keep PIC. Informed
v

Meet ERT /Assess Situation

J
Receive Abandon Instructions - Develop Plan
Procedures J
NZ Continually Liaises With Sr. Production Supervisor
Proceed To Muster Point J
Take Combative Action
J
Request Additional Resources
J
Determine No Alternatives
J
Receive Abandon Instruction - Procedures
J

Proceed To Muster Point
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Need For Help From Facility Or An Emergency Site
%

Emergency Site Person-In-Charge Contacts Appropriate Duty Roster Personnel Directly
(Or begins full call-out if OIM/PIC or if Caller / Emergency Site Requests it)
N

Appropriate On-Duty Person Contacts Emergency Site Directly When Contacted
Appropriate On-Duty Person, Actions All Requests For Assistance Immediately and Personally to the Emergency Coordinator(EC)

On-Duty Person Who Has Contacted The Emergency Site Initiates Full ORT Call-Out If Necessary and Only Under EC instructions
N%
Duty Person Designates a Person To Handle And Follow-up Call-outs Then Proceeds to Emergency Control Center

Emergency Coordinator(EC) Proceeds To Control Center

Duty And Support Staff Arrives At Center and Assume Duties
(As Assigned By Duty Roster or Delegated By EC)
NZ

Mandatory Notifications Made
(Pearl Singapore/Corp. Crisis Manager)
NZ

Support and Coordination Activities Begin As Necessary
Additional Resources and Or;;nizations Contacted/Involved
(SECOR / EARL / ALERT / WildWell, if Required)
Support Efforts Continue lj/ntil Successful Conclusion
Stand Down Prc;l;edures Initiated
Post Incident Investigatioris And Reports Completed

Post Incident Critique
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3. ONSHORE RESPONSE CHECK LIST

The guidelines provided are primary actions to be taken by the ORT when dealing with
emergencies. These response checklists only provide a basis for understanding what each
team member are expected to carry out. Note: check list for Typhoon Evacuation and Oll
Spill Response for weather related issues i.e. Typhoons, Tropical Depressions or any other
declared weather emergency will be addressed in a separate “Typhoon Alert Plan”.

MEDIVAC / Serious Injury or lliness

Search and Rescue / Man Overboard

Helicopter Emergency (Ditching / Crash Landing)
Evacuation / Abandon Ship

Structural Failure

Leaks / Spills / Gas Release

Fire / Explosion

Well Complication / Blowout

Pirates / Terrorists / Refugees / Trespassers

0. Serious Crime / Sabotage / Bomb threat

BoOooNoukwdDE
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3.1 MEDIVAC / SERIOUS INJURY / ILLNESS

A medical evacuation (MEDIVAC) is necessitated by the need for urgent medical
attention to prevent death or serious damage to a person's health. It has priority over

all normal operations.

Where a serious injury or fatality has occurred, work ceases and must not resume at
the accident scene except with the permission from the management or the site
supervisor. Preserve all evidence related to the accident in its original state and
statements from eye-witnesses and other relevant information

subsequent investigation. See SOS/AEA PEARL Medivac Flow Chart next page

recorded for

ORT Position

Status

ACTIONS TO BE TAKEN

Site Contact
Logistics

Health Safety & Env't
Administration
Technical Support

Duty Officer

Establish contact with Site Emergency Controller

Advise supervisor to suspend normal operations

>|><]Emergency Controller

Obtain lists of personnel location

Confirm the numbers of casualties and employer

XX
X

InformCompany Management

Inform Contractor Management

Initiate arrangement to cater for welfare needs

Inform Marine Police Department

Inform Department of Mineral Resources

Establish contact with relatives or next-of-kin

Arrange visits to relatives and give explanation

Despatch Police and Medical personnel to site

XXX

Co-ordinate efforts made by team members

Keep abreast with development

X|X[X*
X
x
X

Inform other installations and seek support

XXX

Update team members on progress of response

Seek expert advice from others, if necessary

Handle Media and Public queries

Ascertain the priority to evacuate victims

Agree on method & destination for evacuation

XXX

Ensure principal information are maintained

Summarise action taken by team members

XXX XXX

Render necessary assistance , if requested
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Medical Emergency
IlIness or Injury

Site
Assessment

A4

v

Medic needs medical
advice & contacts
BKK SOS Doctor at
Tel: 02-256-7146
Fax: 02-256-7151

Can treat on site
without declaring
an Emergency

agrees to

vessel

SOS Doctor

keep IP on

SOS Doctor

recommends

medivac of
IP

Medic informs Co. Rep or
PIC of Medivac request
I
Doctor advises Co. Rep or PIC of
medical/logistical requirements. Including

recommended destination of hospital
|

v

Regular crew change or MEDIVAC
scheduled flight from vessel |

Co. Rep or PIC Alerts TAS & BKK.
Office and or Duty Officer & John C.
01 935 1570/ 01 816-2444 / 09 649-4125

Co. Rep or PIC keeps SOS informed of ETD/ETA of Medivac

SOS organizes ground transport (if required)
& admission of IP

SOS monitors patient & liaises
w/ PEARL Authorized Person

Y

IP’s care is Transferred from PEARL to SOS or contractors
representative and or individuals medical plan.
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3.2

SEARCH AND RESCUE / MAN OVERBOARD
The objective in a Search and Rescue (SAR) / Man Overboard is to (locate and)

rescue the (missing) person(s), potentially under threat. Establishing and refining a
search datum for the search pattern(s) is the key. The search includes Air, Sea and
possibly Land search facilities.

The Gulf of Thailand Search and Rescue Center (SARC) is based in Bangkok with
the Department of Civil Aviation.

3 £
£ & 5
5 Bl | &
ACTIONS TO BE TAKEN S | 4 HEIEE
@ ] ol o
o olS|B|ls|E|2]°
& 2lzl2|8|5(8]s
] wlwl|la]lxT|<<]|]+—]O
Establish contact with location X X
Establish the number of personnel missing X1 X
Inform Management X
Inform Contractor Management X
Inform Departmnt of Mineral Resources X
Establish a search datum and mobilise transport X
Brief SAR pilot and marine captain on coordinates X
Implement SAR operations from search datum X X
Initiate arrangement to cater for welfare needs X
Co-ordinate efforts made by team members X
Keep abreast with development X X X X | X
Inform other installations and seek support X
Update team members on progress of response X X X X | X
Provide focal point for emergency supports X1 X X1 X
Seek expert advice from others operators X1 X
Mobilise additional supports, when necessary X\l X X | X
Inform airport authorities and marine department X
Provide sea chart of accident location X
Log location of survivors and pick-up points XX
Arrange aerial surveillance or visit to site X X
Obtain up-to-date weather condition X X X
Despatch surface vessels and aircraft to location X
Arrange visit to relatives and next-of-kin, if necessary X X
Handle Media and Public queries X X
Ascertain the priority to evacuate the injured X X| X
Agree on method used and destination X X X]| X
Deploy medical team to the site, if necessary X X
Provide general secretarial support to team members X
Ensure principal information are maintained X
Summarise action taken by team members X
Render necessary assistance , if requested X X]| X[ X
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3.3 HELICOPTER INCIDENT (DITCHING / CRASH LANDING)
If an incident occurs on the helideck of the drilling rig, a fire threat is imminent.
Measures must be immediately taken to mitigate the consequence from such an

event.
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Establish contact with Emergency Site Supervisor X X
Obtain manifest of personnel travelling X X
Establish the number of personnel injured X1 X
Inform Management and Partners X
Inform Contractors Management X X
Inform airport authorities and operator X
Implement SAR operations, if necessary X| XX
Inform Department of Mineral Resources X1 X
Inform Marine Police and Royal Thai Navy X
Provide sea chart of accident location X
Initiate arrangement to cater for welfare needs X
Co-ordinate efforts made by team members X
Inform other installations and seek support X
Keep abreast with development X X X[ X | X
Provide focal point for emergency supports XX XX
Seek expert advice from others operators X X1 X
Advise EC on potential for escalation X1 X
Mobilise additional supports, when necessary X X X[ X
Log location of survivors and pick-up points X1 X
Give advice on measures to secure the site X
Arrange aerial surveillance or visit to site X X
Obtain up-to-date weather condition X
Despatch surface vessels and aircraft to location X X
Arrange transportation of support equipment to site X
Confirm the numbers of casualties and employer X X
Arrange visit to relatives and next-of-kin, if necessaryj X
Prepare press statement/release X X
Handle Media and Public queries X
Confirm priority to evacuate the injured X X
Agree on method used and destination X X X
Deploy medical team to the site, if necessary X X
Provide general secretarial support to team members X
Ensure principal information are maintained X
Summarise action taken by team members X X
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3.4

EVACUATION / ABANDON SHIP
An explosion / fire, structural failure, storm conditions etc., may lead to the decision
to evacuate those not involved in the containment of the incident.

Evacuation could either be by helicopter, lifeboat, gangway to a vessel alongsi
rafts, or in extreme situation, access to the sea for subsequent rescue.

Status

ACTIONS TO BE TAKEN

Site Contact

Logistics

Health Safety & Env't
Administration
Technical Support

Establish contact with Site Emergency Controller

x Duty Officer

Confirm decision to evacuate - total /partial

x

Obtain lists of personnel at location

X

Establish the mode of evacuation and destination

Inform Management and Partners

Inform Contractors' Management

> [>|>|>]>|>]Emergency Controller

Inform Department of Mineral Resources

Mobilise appropriate transport to assist

Initiate welfare arrangement

Co-ordinate efforts made by team members

X

Agree on communication link to be used

x

x

Keep abreast with development

x
x

Inform other installations and seek support

Update team members on progress of response

Provide focal point for emergency supports

XXX X]X

Mobilise additional supports, when necessary

X

Inform and seek assistance from Royal Thai Navy

Seek assistance from Marine Police and Fisheries Dept

XX XXX
x

Mobilise personnel to landing point(s)

Inform Port Authority and Airport Authority

Alert surface vessels and aircraft within the vicinity

Pick survivors and conduct SAR, if necessary

X XXX

Confirm the numbers of casualties and employer

Prepare press statement/release

Handle Media and Public queries

Confirm priority to evacuate the injured

XXX |X

Agree on method used and destination

Deploy medical team to the site, if necessary

Arrange for medical personnel to meet survivors

Ensure principal information are maintained

Summarise action taken by team members for EC

X XXX

Plan on methods to restore normal operations
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3.5. STRUCTURAL FAILURE
The hazards potentially leading to a failure include blowout, severe fire or explosion,
sea bed movement, collision and / or severe weather. Where there is a suspected or
structural failure, the line supervisor assesses the degree of the failure and the need
to activate ESD system, the evacuation of non-essential personnel and / or the total
abandonment of installation.
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Establish contact with Site Emergency Controller X X
Ascertain the cause and seriousness X1 X
Obtain lists of personnel at location X X
Establish the number of personnel injured X1 X
Activate Technical Support X X
Alert structural and underwater engineers X X
Inform Management and Partners X
Inform Contractors Management X X
Mobilise resources to implement remedial actions X X1 X
Initiate arrangement to cater for welfare needs X X
Co-ordinate efforts made by team members X
Keep abreast with development X XX X]| X[ X
Inform other installations and seek support X
Update team members on progress of response XXX X]| X]X
Provide focal point for emergency supports X1l X X
Seek expert advice from others, if necessary X X
Advise EC on potential for escalation X1 X X1 X
Mobilise additional supports, when necessary X X XX
Inform Department of Mineral Resources X
Inform Fisheries Dept and Marine Police X
Give advice on measures to secure the site X X
Arrange aerial surveillance or visit to site X
Obtain up-to-date weather condition XX
Alert surface vessels and aircraft within the vicinity X1 X
Arrange transportation of support equipment to site | X X X
Provide general secretarial support to team members X
Ensure principal information are maintained X
Summarise action taken by team members for EC X
Seek specialist advice on control measures X
Advise EC on integrity and potential problems XTI X X]| X[ X
Plan on methods to restore normal operations X X
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3.6

LEAKS / CONTAINMENT FAILURE / (TOXIC) GAS RELEASE
The likely source of a spill is probably one of the following:

o failure of the fuel transfer hose or storage

e well control complications while drilling or testing

e punctured flow lines during rig positioning

e lifting operations

Activate the oil spill containment and clean up equipment - the booms and skimmers.
Liaison and close co-operation with local authorities and other government agencies
is essential to minimize the impact on the environment. The Oil Spill Contingency
Plan manual will be the basis when responding to oil spill. DST Spill Contingency
Directive is reproduced below

For all minor spills a Hydrocarbon Release Report Form/Check list must be filled out
and forwarded to BKK HSE department. Attached to this section is a copy of the
form.
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DST Spill Contingency Directive

The following procedures and guidelines will apply to all DST’'s and TFT's

Liquid hydrocarbons encountered during TSTs with in the Gas Blocks are expected to be “light” in
nature with high API % values. Although Black Oil is known to occur, it is not expected. Historically,
condensate spills have occurred, primarily in conjunction with post perforation zone clean-ups and
process stabilization system upsets. These spills for the most part, required no invasive spill control
measures beyond mechanical means. This is due in-part to the light hydrocarbons ends flashing off,
aided by the heat and wave action. Mechanical means utilized to break up the surface hydrocarbons
are prop wash from stand-by vessels and high-pressure (125psi or similar pressure) water from the
platform and vessel fire monitors.

PEARL Oil (Thailand) Ltd. is Proactive in Environmental issues concerning possible contact of
hydrocarbons with the Gulf of Thailand waters. To that end PEARL shall enact as a minimum
standard the following procedures and guidelines for all DST and TFT

Duties/ Responsibilities During DSTs

Rig Personnel

The on duty rig crew is responsible for maintaining a constant vigil during testing operations.
If any crew member at any time sees any significant hydrocarbons released, he is to report
his observation immediately to his supervisor for further action.

DST Personnel

In the unlikely event of a pilot failure on the burner system or hose rupture on the liquid fuel
supply lines or other failures that result in a hydrocarbon release during testing, DST
personnel will immediately shut in and secure the well and isolate the source of
hydrocarbon. They will report their actions to the company man informing him that
hydrocarbons have been released into the sea. The company man will take appropriate
action as outlined below. DST personnel, after isolating hydrocarbon source/s, will then
redirect the fire monitors used for cooling to the area of the spill. If the spill is on the deck,
they will deploy the M55 Absorbency booms and M75 pads located near their fuel storage
tank. If possible, DST personnel are to estimate the amount of hydrocarbon released.

Stand-by Vessels

As part of normal DST/TFT safety procedures the vessels will already be deployed away
from the rig. Under normal DST/TFT conditions the stand-by vessel, on conclusion of the
DST, will steam around the area of the rig in the direction of the surface current looking for
any significant hydrocarbons until the Captain is satisfied that no significant amount of
hydrocarbons were released . He will then inform the PEARL Company Man declaring the
area free and clear of all hydrocarbons. This fact will be recorded by the Company Man and
noted in his log, DST report summary and the IADC report. If hydrocarbons are found, the
captain is to report location, nature and size of hydrocarbon spill. The Company Man will
then direct further action be taken. A Hydrocarbon Release/ Check List form must be filled
out.

Company Man

The PEARL Company Man will have overall authority in the unlikely event of any significant
hydrocarbon release. Upon receiving any report of a release or subsequent finding of significant
hydrocarbons after a test, he
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will direct that appropriate action be taken as outlined below and notify the DMF representative on
board and PEARL Drilling and HSE Managers in Bangkok.

Actions/Level of Response

After reporting of any significant hydrocarbons to the Company man the following levels of action will
be directed by the Company man in conjunction with on site personnel, vessel captains and PEARL
Drilling and HSE Managers.

First Level

Identify source of hydrocarbons and isolate if possible. If spill is on the deck, DST personnel will
utilize absorbent booms and pads, if required. DST personnel and rig crews will use rig fire water
monitors to break up spill.

Second Level
If spill continues beyond range of rig fire monitors, the stand-by vessel/s shall continue breaking the
up spill with their fire monitors.

Third Level
Stand-by Vessel/s use a combination of firewater spray and prop wash by steaming through the spill
to help break up accumulations of hydrocarbons.

Fourth Level

Vessells deploy spray booms and utilizes Corexit 9527 at 1 — 5 % dilution ratio per boom tank volume.
Fire Monitors are also directed on to the hydrocarbon. Corexit 9527 dispersant is to be pre-deployed
in the boom tanks with two drums of Magnatox IMX 103 and two drums of Gold Crew are available on
each vessel and on the rig/FPSO as additional backups.) If spill is significant and the above
procedures are inadequate, Tier 1 response equipment may be activated off the stand-by vessel.

Tier 1 Response
The decision to activate Tier 1 spill control equipment will be made by the PEARL Company Man
in conjunction with the Drilling and HSE managers.
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PEARL Oil (Thailand) Ltd. HYDROCARBON RELEASE REPORT FORM / CHECK LIST

Report Details
Name of Reporter

Telephone No.:Rig/Installation/Vessel Marine Base 01 879-8411
Fax No.: Marine Base 038 431-352

Date and Time of Report:

Action Required (alerting PEARL Onshore Response Team — ORT /SEACOR

Incident Details
Date and time of incident

Location of Spill:

Latitude and Longitude or Map Reference

Is the Spill

Offshore : (how far?)
Coastal

River

Harbor

Rig/Vessel:
Name:

Type:

Owner's Name:

Cause of spill:

Grounding:

Collision:

Tank Failure:

Oveffill:

Hose or pipe failure:

Other (please specify)
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PEARL Oil (Thailand) Ltd. HYDROCARBON RELEASE REPORT FORM / CHECK LIST

Type of hydrocarbon Spilled:

Crude + name
Heavy Fuel Oil

Light Fuel Oil

Crude

Condensate
Hydraulic/Mechanical

Other

SHEET 2

Estimated Quantity of hydrocarbons released:

Already released:

Rate of release:

Future release:

State actions taken to date and person/s contacted or authorities notified

Name of person or agency contacted.

Remarks/ other relevant information
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OIL SPILL OR SLICK AMOUNT ESTIMATION PROCEDURE

WORKSHEET

1) Width Meters (A)

2) Length Miles (B) OR Length Meters (C)

Converting Miles (B) to Meters (C):

1,609.3 meters per mile X = Length in Meters
(B) Length in Miles

(C) Length in Meters

Multiply Width (A) by the Length (C) to get the Square Meters

4) Width in Meters X Lengthin Meters= _ Sqg. Meters
(A) from line 1 (C) from line 2 or 3 (D)
5) Converting Square Meters (D) to Square Yards (E):
1.1960 Sq. Yards per Sqg. Meter X = Areain Sq. yards
(D) from line 4 (E)
6) Sqg. Yards X = Gallons on Water
(E) from line 5 Spill Color Factor Report This Amount

From Table Below

SPILL SIZE -- COLOR FACTOR NUMBERS
(Ref: United States Coast Guard (USCG)

# 0.000066 (Silver Sheen or Rainbow)
# 0.00044 (Dark Colors)

# 0.0022 (Black / Dark brown)

# 0.066 (Mousse - 30% Oil)

All Spills and Sheens must be reported immediately to the OIM/DSM.
OIM/DSM to give verbal report to BKK Supervisor followed by information Fax type B to the
appropriate BKK supervisors according to the distribution list shown on Fax type B.

Admin Officer to submit the Spill Report to DMF Office NO later than 1300 hours on the day
after the occurrence.
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3.7 FIRE / EXPLOSION
In a major fire, the Site Emergency Coordinator (SEC) will probably be confronted
with casualties, personnel missing, or (serious) damage to facilities. The prime
objectives of rescue, (immediate) treatment and control without risk to personnel.
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Establish contact with Site Emergency Controller X X
Confirm ty pe of fire and source, if possible X | X
Obtain lists of personnel at location X X
Inform Management and Partners X
Inform Contractors Management X
Establish the number of personnel injured X X
Initiate arrangement to cater for welfare needs X
Co-ordinate efforts made by team members X
Keep abreast with development X X X X[ XX (X
Update team members on progress of response X |X X| X X[ X|X
Provide foical point for emergecney support X | X |X
Mobilise resources to implement remedial actions X X
Seek expert advice from others, if necessary X X] X X]| X]| X
Advise EC on potential for escalation X
Mobilise additional supports, when necessary X X
Inform other installations and seek support X X
Provide focal point for emergency supports X| X XX
Inform Department of Mineral Resources X
Inform Fisheries Dept and Marine Police X
Alert surface vessels and aircraft within the vicinity X| X
Arrange transportation of support equipment to site X X
Provide general secretarial support to team members| X
Ensure principal information are maintained X
Summarise action taken by team members for EC X | X X X
Seek specialist advice on control measures X
Advise EC on integrity and potential problems X X
Plan on methods to restore normal operations X
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3.8

WELL COMPLICATION / BLOWOUT
During drilling, the well may encounter reservoir fluid pressures higher than that

exerted by the downward column of drilling fluid or in the case of well maintenance,
the column of work-over fluid. This pressure is normally contained within the system
with equipment and facilities on board. However, there is the possibility of escalation,
requiring professional advise and mobilization of emergency services when the
situation gets out of control.

Status

ACTIONS TO BE TAKEN

Site Contact

Health Safety & Env't
Administration
Technical Support

Logistics

Establish contact with Site Emergency Controller

| Duty Officer

Ascertain the cause and seriousness

X

Inform Management and Partners

Inform Management and Contractors

x
>

Mobilise resources to implement remedial actions

Activate Technical Support

Determine method to regain control of well

X

Co-ordinate efforts made by team members

Alert oil spill team for clean-up activities

Secure well and activate ESD

Advise method for well control

XXX ||| >|>]>]>]|>|><]Emergency Controller

X

Retrieve data on soil condition

Plan for relief well and possible re-entry

Keep abreast with development

baq Bt

Inform other operators and seek support

Update team members on progress of response

Provide focal point for emergency supports

XXX X

Advise EC on potential for escalation

Mobilise additional supports, when necessary

X

x
x
>
XU XXX XXX X XX

XX XX
XXX X

Inform Department of Mineral Resources

Inform Fisheries Deptand Royal Thai Navy

XX XXX ]| X

Give advice on measures to secure the site

Obtain up-to-date weather condition

Arrange transportation of support equipment to site

Deploy fire fighting vessels to location/area

XXX | X

Ensure principal information are maintained

Summarise action taken for EC

Seek specialist advice on containment and control

Advise EC on integrity and potential problems

Plan on methods to restore normal operations

Render assistance, if requested

P B
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3.9 PIRATES, TERRORIST, REFUGEES OR TRESPASSERS

When there is a forced attempt to board the rig, no physical resistance should be

made. Confrontation and violence often increases the risk to the safety of personnel.

General guidelines for Supervisors are:

- Keep a lookout for suspicious vessels

- Report first sighting by the quickest available means on relevant information

- Do not encourage strangers to board or offer assistance, other than to save
life

- Use verbal and visual means to dissuade them from boarding and or
smoking.

ACTIONS TO BE TAKEN

Status

Site Contact
Logistics

Health Safety & Env't
Administration
Technical Support
Duty Officer

> | Emergency Controller

Establish contact with Site Emergency Controller
Determine identity and numbers of intruders
Obtain lists of personnel at location

Determine no. of personnel injured

Advise personnel to group together at 'safe' area
Alert Police and Security X1 X
Inform Management and Partners X
Inform Contractors Management X
Liaise with relevant government agencies X X X
Inform Department of Mineral Resources X
Initiate arrangement to cater for welfare needs X1 X
Co-ordinate efforts made by team members X
Confirm site is secured and operations ceased
Keep abreast with development X
Inform other installations on potential dangers
Provide focal point for emergency supports
Seek expert advice from others, if necessary X
Advise EC on potential for escalation
Mobilise additional supports, when necessary
Give advice on measures to secure the site X X
Arrange aerial surveillance or visit to site X X1 X
Alert surface vessels and aircraft within the vicinity X
Prepare press statement/release X
Handle Media and Public queries

Ensure principal information are maintained
Summarise action taken by team members for EC
Render necessary assistance , if requested X1 XX

XX X]|X*

XXX | X

>
>
>

x
X
X

XIX|X|X|X
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3.10 SERIOUS CRIME / SABOTAGE / TERRORISM/ BOMB THREAT
Serious crime and terrorism endangers the safety of all personnel on-site or in the
office. In many instances awareness and reporting of suspicious activities or
packages along with low personal and corporate profile are the best measure
against preventing or avoiding an incident. Several categories include:
- kidnapping
- armed robbery
- murder/terrorism
- arson/mischief by fire.
The Site Supervisor may take reasonable measures to safeguard the safety of
personnel in the installation till the arrival of the Police to investigate and arrest the
perpetrator(s). Whilst the offender is under restraint, the Site Supervisor is
responsible for his safety. The room where a potentially violent person is detained
must be stripped of any article that could be used as a weapon. The person should
be searched and potential weapons e.g. belt buckle, shoes must be removed.
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Establish contact with Site Emergency Controller X X
Obtain lists of personnel at location X
Establish the number of personnel involved X
Inform Management X
Inform Contractor Management X X
Co-ordinate efforts made by team members X
Keep abreast with development X1 XX X
Advise EC on potential for escalation X\l X X
Mobilise additional supports, when necessary X X X1l X
Inform Department of Mineral Resources X
Inform Marine Police Department X
Give advice on measures to secure the site X1 X X X
Arrange visit for Police personnel to site X1 X
Obtain emergency details X X1 X
Prepare press statement/release X X
Handle Media and Public queries X
Ensure principal information are maintained X
Summarise action taken by team members X
Render necessary assistance , if requested XX XX
Issue Date: April 01, 2005 Review Date March 01, 2006 Supersedes Feb 01 2004
Approved by: Murray Hesje Reviewed by: Section Prepared by:

EmgRespMan_March_2005rev3 HSE Dept Page 58 of 93




Emergency Response Manual

D

Site Response Check List

4. SITE RESPONSECHECKLIST

BOooo~NOOR~WONE

MEDIVAC / Serious Injury or lliness
Search and Rescue
Helicopter Emergency (Ditching / Crash or Landing)
Evacuation / Abandon Ship
Structural Failure

Leaks / Spills / (Toxic) Gas Release
Fire / Explosion

Well Complication / Blowout
Pirates, Terrorists, Refugees or Trespassers
0. Serious Crime /Sabotage / Bomb Threat

Note: Evacuation for weather related issues i.e. Typhoons, Tropical Depressions or any
other declared weather emergency is addressed in the “Typhoon Evacuation Plan”.
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SITE EMERGENCY RESPONSE

In an Emergency, the Site Emergency Coordinator (SEC) reports the following in the
initial radio or telephone contact with the EC, normally in English:

Name and Designation

What happened

When and Where

The total POB (Personnel On Board) and the number of persons missing, injured
or dead (The Names follow on a separate as this is confidential information).
Current status of Operations

Actions taken / planned

Contacts made with outside authorities

Specific support required

Local Weather: Cloud cover, Wind Direction, Wind Speed, Wave Height

Initial Response

o A person (Observer) discovering an Emergency must immediately:

¢ Initiate an alarm by activating the nearest Break Glass Call Point (Red)

o If afire is discovered, raise an audible alarm i.e. shouting "Fire" "Fire" "Fire", but
remember, this call might not be heard

¢ Inform the Radio Room by internal telephone of the Emergency and its extent;

whether any persons are trapped, injured, or in the water and also stating, your

name.

Confirm a safe escape route

Shut off (any) source of fuel to a fire or leakage

Throw a Life buoy(s) to the person(s) in the water

If trained in the use of Portable Fire-fighting Extinguishers and only if considered

safe to do so, attempt to fight the fire

e When the Emergency Response Team (ERT) arrives, provide them with the
information concerning persons trapped, injured, in the water, etc.

e Proceed to the designated Muster Station and report to the Muster Checker

General Response
Once the alarm is activated, everyone must immediately:

"Stop" and "Make Safe" all Work.

e Proceed to their designated Muster Point

¢ Remove their POB (Personnel On Board) Identity Card from the slot in the Muster
Board

e Report to the Muster Checker and hand in their card, to be placed in the POB

Card Rack held at the Muster Point

Personnel with no specific duties must follow instructions given at the Muster Point.
Personnel in their cabins, pick up their Life-jackets and proceed to their Muster Point.
If abandonment is imminent, due to severe weather conditions, take warm and/or
waterproof clothing.

If previously detailed for Emergency Duties, report to the Team Leader of the ERT for
assignment.

Personnel with Hand-held Portable Radios return them to the Radio Operator for
redistribution.
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4.1 MEDIVAC / SERIOUS INJURY OR ILLNESS

A MEDIVAC is a medical emergency mission. It indicates a "Life Threatening" Emergency
requiring immediate evacuation, or a visit by a doctor to prevent death or serious
consequences to a person's health.

The Company Representative (CR) or Person in Charge (PIC) and Medic discuss the case
with the SOS doctor to establish the need to transfer sick or injured patient to shore.

The CR initiates the MEDIVAC procedures and coordinates, as necessary, with other parties
to avoid delay.

A MEDIVAC take precedence over normal operations.

Transport to shore must be effected by the quickest means. If weather permits, this is
usually by helicopter and the Medic will normally accompany the patient.

Only a SOS Doctor can certify that a person is dead. Therefore in the event of suspected
death, the SOS Doctor must be contacted and every attempt made to continue resuscitation,
even during the MEDIVAC to shore.

All communications dealing with a MEDIVAC Emergency should normally be conducted in
the English language.

1. SITE EMERGENCY COORDINATOR (SEC)
When informed of a MEDIVAC requirement, by the Medic, the SEC immediately:
e Informs shore based Emergency Co-ordinator (EC) of a MEDIVAC need.
- Agrees with the EC on the actions for the MEDIVAC
- Passes details affecting the MEDIVAC e.g. weather, patient's condition etc.,
¢ Request Radio Operator to contact the SOS doctor for Medic to discuss the
condition of the patient, if he is not already in contact with the SOS doctor.
e Alerts all First Aiders to report to the Medic
- If necessary, details the Medic plus a Qualified First Aider to attend to the
patient
e Review the operational situation with the Rig Superintendent (RS)/ Offshore
Installation Manager (OIM), where the Medic is required to travel from the
rig/FPSO for any High Risk, Non-routine Operations in progress or planned
¢ Nominates a Qualified First Aider to stand in as Deputy Medic
- Briefs the Deputy Medic on the medical duties only
e Co-ordinate all external communications through Radio Operator and Medic

2. ASSISTANT EMERGENCY COORDINATOR (rig superintendent)
When informed of a MEDIVAC requirement, the Assistant Emergency Coordinator
(AEC) must immediately:

e Proceed to the Radio Room and report to the SEC

e Review the operational situation with the SEC, where the Medic is required to
travel, if there is any High Risk, Non-routine operations in progress or planned

e Assistthe SEC
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RADIO OPERATOR

Proceed to or stay in the Radio Room

Log all communications and instructions during the MEDIVAC

Contact the EC

Contact the SOS doctor for the Medic to discuss the Injured Party’s (IP) condition
On instruction by the Medic send basic details on the Injured Party as follows or
as directed by the Medic see below.

Suspend all radio, telephone and communication, except for those dealing with
the MEDIVAC.

MEDIC

Where an injury or illness requires the advice of a Doctor, the Medic must
immediately:

Advise the SEC that MEDIVAC is required

In consultation with the SEC, prepare and inform the SOS doctor, giving the

following detailed information:

The details should include:

a) Name, nationality and language spoken

b) Occupation, Company and Department

c) Brief details of the incident/circumstances

d) The number of casualties/patients - walking, sitting and stretcher cases

€) The nature of the injuries or symptoms and the condition of the
casualty/patient

Provide updated information to the SEC regularly, especially if there is any

change in the condition of the casualty/patient

Enter all the necessary medical details in the Medical Log

Prepare the Sick Bay for the casualty/patient, if the Doctor is coming out

When the Qualified First Aiders report to the Sick Bay, assign them to:

- Attend the casualty/patient whilst awaiting evacuation or for the Doctor to
arrive

- Prepare the casualty/patient, if being evacuated

Detail one First Aider to accompany the casualty/patient if required

If instructed to accompany the casualty/patient ashore, hand over the

Administrators Duties and Personnel on Board (POB) listings, etc. to the

nominated Deputy Administrator. Pass over relevant medical information to the

nominated Deputy Medic

5. EMERGENCY RESPONSE TEAM
No action is required unless directly involved

6. HELICOPTER LANDING OFFICER
The Helicopter Landing Officer (HLO) prepares the Helideck for Helicopter landing
and take-off

7. MUSTER CHECKERS
No action is required unless directly involved

8. CRANE OPERATOR
No action is required unless directly involved

Issue Date: April 01, 2005 Review Date March 01, 2006 Supersedes Feb 01 2004

Approved by: Murray Hesje Reviewed by: Section Prepared by:

EmgRespMan_March_2005rev3 HSE Dept Page 62 of 93




Emergency Response Manual

<D

Site Response Check List

9. LIFEBOAT COXSWAIN AND ENGINE DRIVER

No action is required unless directly involved

10. MASTER OF THE STANDBY VESSEL
No action is required unless directly involved
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4.2 SEARCH AND RESCUE / MAN OVERBOARD

If a person or persons fall overboard, raise the general alarm from a point nearest to the
point of observation.

All communications dealing with a Man Overboard should be conducted in the English
language.

1. SITE EMERGENCY COORDINATOR (company representative)
e Proceed to the Emergency Control Room
e Instruct Emergency Response Team (ERT) Leader to proceed with the ERT to
the nearest location where the personnel in the water can be seen and monitored
and assist in the recovery as necessary
e Co-ordinate rescue operations with:
- The Standby Boat, Barges or Vessels alongside
- Any vessel or aircraft in the area, that can assist
e Initiate the launching of a Lifeboat, if weather permits
- Detail a search and rescue crew for a designated Lifeboat, consisting of:
- The Coxswain
The Engine Driver
Four Lookouts
- A First Aider
e Consider the use of Helicopter rescue (if available)
e Initiate the use of the Crane if the Person(s) in the water are within boom length
e Maintain contact with Standby Vessel and any other searching vessel or
Helicopter
¢ Initiate Search and Rescue Procedure if person cannot be found
When the person(s) is/are recovered from the water, ascertain their physical
condition from the Medic
o The local search must not be abandoned unless instructed by the Emergency
Coordinator

2. ASSISTANT EMERGENCY COORDINATOR (rig superintendent)
e Proceed to the Site Emergency Control Room (SCR)
e Contact and assist the SEC
o If arescue is to be attempted by Crane, proceed to the Crane and take charge of
the operation
¢ Regularly inform SEC of progress made

3. RADIO OPERATOR

e Confirm the location of the Person(s) in the water

e Activate the alarm if it has not already been done

e Broadcast "Man Overboard" "Man Overboard", then give the location e.g. "150
metres from the North East corner" over the Public Address System

e Suspend all Radio, Telephone and communications except for those dealing with
the Emergency

¢ If the Person(s) in the water are not recovered immediately, contact / inform the
following and advise of the action being taken:

- The EC via the Site Contact

- The Standby Boat

- Barges or Vessels alongside

- Any vessel or aircraft in the area, that may be of assistance
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Act to SEC instructions
e If/iwhen person(s) is/are recovered, inform:
- The EC
- The Standby Boat, Barges or Vessels alongside
- Any vessel or aircraft in the area, that came to assist

MEDIC

e Contact and instruct the Radio Operator to inform the Muster Checker for POB
accounting purposes

o Prepare the Sick Bay for casualty reception

¢ If the Lifeboat is to be launched for search and rescue, prepare a First Aid Bag
and a stretcher for the First Aider
Brief the Lifeboat First Aider

e Act to further instructions from the SEC

When the person(s) is/are recovered from the water

- Move the casualty to the Sick Bay for physical examination

Inform the SEC of the physical condition of the casualty

Enter all necessary details in the Medical Log

Prepare the casualty for MEDIVAC, if necessary

If a Helicopter recovers the person(s) in the water proceed to the Helideck with

Helideck Crew to receive the Helicopter

EMERGENCY RESPONSE TEAM

The Emergency Response Team (ERT) Leader lead the ERT to the location where

the person(s) is sighted in the water and co-ordinate the rescue operation

o Detail personnel to keep look-out for person(s) in the water and throw more
Lifebuoys, if appropriate

e On SEC instructions, make direct contact with Standby Boat, Rescue Boat or
Lifeboat, to co-ordinate local rescue operations

HELICOPTER LANDING OFFICER

When the general alarm is activated for a Man Overboard and the Search and

Rescue by Helicopter initiated, the Deputy Helicopter Landing Officer will assume the

role of HLO and must immediately:

e Proceed to the Helideck with the Helideck crew to receive the Helicopter returning
from the search

e Follow the procedures for general alarm otherwise

MUSTER CHECKERS

¢ |dentify missing POB and relay information to the Radio Operator

o Direct Crane Driver to report to the AEC if the Crane is to be used for rescue
o Detail a Rigger (Banksman) to assist the Crane Driver

e Detall two persons, one to hook-up Personnel Basket (if available), Bosun's Chair
or Safety Harness's, and one as Rescuer, wearing a Lifejacket and lifeline with an
extra Lifeline and a Lifejacket to effect the rescue

Direct the Coxswain of the designated Lifeboat to prepare for Launch, if required
Detail a rescue crew as required by the SEC to man the Lifeboat

Direct Stretcher Bearers to move casualties if required

If a Helicopter is returning rescued personnel on board, detail the Deputy HLO
and the Helideck Crew to the Helideck
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8. CRANE DRIVER
o If instructed to assist in the recovery, have a Personnel Basket (if available),
Bosun's Chair or Safety Harness hooked on to the crane
¢ Standby to assist in the recovery, as directed by Master
9. LIFEBOAT COXSWAIN AND ENGINE DRIVER
If the Lifeboat is to be launched:
-Obtain a full charged Hand-held Portable Radio tuned to Emergency Channel
(Channel XX) from the Radio Operator
- Proceed to the designated Lifeboat and prepare for launching
¢ When instructed by the SEC, launch the Lifeboat
o Proceed at speed towards the location given.
e Alert the crew to "Look Out Stations”
e Maintain radio contact with the Radio Operator for guidance to the last known
location of the person(s) in the water
e When the person(s) in the water is/are sighted, recover from the sea by the
quickest and best means, depending on the sea state and the person(s) physical
condition
e If the person(s) has/have been lost sight of, commence a search of the area
down wind/down current from the position where the person(s) went overboard
o If the person(s) is/are not recovered, continue the search until instructed to stop
by the SEC
11. MASTER OF THE STANDBY VESSEL
e Proceed at speed towards the location given
e Alert the crew "Look Out Stations™"
e Prepare the scrambling nets for lowering
e Prepare the Rescue Launch
e Maintain radio contact with the Radio Operator for guidance to the last known
location of the person(s) in the water
o When the person(s) in the water is/are sighted, recover from the sea by the
quickest and best means, depending on the sea state and the persons condition
e Assess the physical condition of the casualty and advice Radio Operator
e Prepare to transfer the casualty, as advised by the SEC
¢ If the person(s) has/have been lost sight of, commence a search of the area
down wind/down current from the position where the person(s) went overboard
e If the person(s) is/are not recovered, continue the search until instructed to stop
by SEC
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4.3 HELICOPTER EMERGENCY (DITCHING ) CRASH OR LANDING)

This procedure deals with the action to be taken when a Helicopter ditches, crashes or
carries out an emergency landing onto the Helideck

When the Pilot has an emergency and is uncertain about making a safe landing on a
Helideck, he is more likely to ditch in the sea, choosing, if circumstances permit, an area
where assistance is close at hand

When a Helicopter crashes onto the rig, it is usually due to unforeseen circumstances such
as:

- Engine or mechanical failure at the last minute
- Unexpected wind gusting and tipping the Helicopter
- Hitting obstacles such as radio antennae, crane booms, etc.

Under these circumstances, the Pilot will probably not have time to effect a request for
assistance. If he is in difficulty, thinks he can land safely and has time, he will transmit either
one of the following:

° For an emergency or an urgent message to transmit concerning the safety of
the aircraft or of a person on board the aircraft he transmits a "PAN" call

(This indicates the Pilot wishes to give notice of difficulties, which compels him to land but
does not require immediate assistance. Where the Helicopter will land is largely dependant
on the difficulty the Pilot is experiencing. The "PAN" signal consists of the word "PAN"
spoken three times, followed by as many as possible of the following details:

- Name of the Station addressed

- Aircraft Identification

- Nature of distress condition

- Intention of the Pilot

- Present position, level and heading

- Any other useful information, such that the Pilot may be able to give e.g.
mechanical, electrical or structural failure, severe weather conditions, lack of
fuel, medical or orders from the Shore based Control, etc.)

or

For imminent danger requiring immediate assistance, the Pilot will transmit a
"MAYDAY".

Under such circumstances, it means that the Pilot has little or no control over the
Aircraft and ditching or crash landing is imminent - landing on the Installation
would be out of the question

(The "MAYDAY" signal consists of the word "MAYDAY" spoken three times, followed by as
many as possible of the following details:

- Name of the Station addressed

- Aircraft Identification

- Nature of distress condition

- Intention of the Pilot

- Present position, level and heading)
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All communications dealing with a Helicopter Emergency should be conducted in the

English language.

Any person (this will most probably be the Helideck Crew) seeing a Helicopter Crashes or
ditches in the sea must immediately:

e Activate the nearest general alarm
e Inform the Radio Room by telephone or Portable Hand-held Radio, giving brief
details of the Crash or Ditching and stating your name

SITE EMERGENCY COORDINATOR (company representative)

e Proceed to the Site Control Room

e Assess the situation and co-ordinate all necessary actions for the Recovery of
Personnel from the Helicopter and / or extinguishing any fires that might have
been caused

e Instruct the Radio Operator to alert the Standby Boat and any other vessels or
aircraft in the immediate area

e Inform facility personnel of the situation, over the Public Address system, then
keep them updated regularly

Depending on the outcome of the incident i.e. fire / explosion, structural damage to

the facility, evacuation etc., the appropriate procedures as need to be followed.

ASSISTANT EMERGENCY COORDINATOR (rig superintendent)
e Report to the SEC at the SCR
e Act to instructions

RADIO OPERATOR

o Alert the Air Traffic Coordinator at the relevant airport and the SEC and then:
- Proceed to or stay in the Radio Room

e Act to instructions

MEDIC

e Prepare the Sick Bay for casualty reception

¢ If the Lifeboat is to be launched for search and rescue, prepare a First Aid Bag
and a stretcher for the First Aider

o Brief the Lifeboat First Aider

e Act to further instructions from the SEC

If a Helicopter recovers the person(s) in the water proceed to the Helideck with

Helideck Crew to receive the Helicopter

Move the casualty to the Sick Bay for physical examination

Inform the SEC of the physical condition of the casualty

Enter all necessary details in the Medical Log

Prepare the casualty for MEDIVAC, if necessary

EMERGENCY RESPONSE team

e Proceed to the mustering point

e Act to instructions; the crash may initiate the fire / explosion or search and rescue
procedure
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6. HELICOPTER LANDING OFFICER
The Deputy Helicopter Landing Officer assumes the role of HLO and must
immediately:

Follow the procedure for general alarm

7. MUSTER CHECKERS

Direct the Coxswain of the designated Lifeboat to prepare for Launch, if required
Detail a rescue crew as required by the SEC to man the Lifeboat

Direct Stretcher Bearers to move casualties if required

Follow general alarm procedure laid down

8. CRANE DRIVER

If instructed to assist in the recovery of personnel, have a Personnel Basket (if
available), Bosun's Chair or Safety Harness hooked on to the crane

Standby to assist in the recovery, as directed by Master

Follow the General Purpose Alarm procedure laid down

9. LIFEBOAT COXSWAIN AND ENGINE DRIVER
If the Lifeboat is to be launched:

-Obtain a full charged Hand-held Portable Radio tuned to Emergency Channel
(Channel XX) from the Radio Operator

- Proceed to the designated Lifeboat and prepare for launching

When instructed by the SEC, launch the Lifeboat

Proceed at speed towards the ditch location given.

Alert the crew to "Look Out Stations”

When the person(s) in the water is/are sighted, recover from the sea by the
quickest and best means, depending on the sea state and the person(s) physical
condition

If the person(s) is/are not recovered, continue the search until instructed to stop
by the SEC

Follow the general alarm procedure laid down

10. MASTER OF THE STANDBY VESSEL

Proceed at speed towards the rig
Alert the crew and advise them of the incident
Follow the general alarm procedure laid down
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4, EVACUATION / ABANDON SHIP

A Fire, Explosion, Well control complications, Structural Failure, Severe Weather conditions,
etc., may result in a decision by the Site Emergency Coordinator (SEC), or the Emergency
Co-ordinator (EC) to carry out a partial or full evacuation. The general alarm would have
already been activated and personnel at the designated Muster Points.

All communications dealing with an Emergency should normally be conducted in the

English Language.

When the decision to evacuate is made, all personnel will be advised, at their Muster Point,
as to the method of evacuation to be carried out.

general response

All personnel will be advised, at their Muster Point, on the method of evacuation. It
will be announced either by Public Address, radio or word of mouth, giving details of
the method of Evacuation, or by initiating a abandon rig alarm where all personnel
proceed immediately to their Lifeboat Station, then deploy to an abandonment
position from there.

Evacuation may be by one or more of the following methods:

e Helicopter
e Lifeboat
e Standby boat or any vessel in the vicinity.

Unless leaving by Helicopter, personnel must attempt to Muster at their Lifeboat
Station to put on a Life-jacket and retrieve their POB Identity Cards from the Muster
Checker. The Muster Checker must leave with any remaining POB Identity Cards in
the Rack provided.

Abandonment by Helicopter
When abandonment by Helicopter is ordered, personnel must:

e [f not at their Muster Station, proceed immediately to it and report to the Muster
Checker

e The Helideck Handling Crew must proceed to the Helideck and prepare to
receive the Helicopter

e When called to board, personnel should retrieve their Personnel On Board (POB)
Identity Cards from the Muster Checker

e Remove the Life-jacket which they may have donned, then proceed to the
Helideck

e Put on the in-flight Inflatable Life-jackets, but do not inflate, then board the
Helicopter

Abandonment by Lifeboat
When abandonment by Lifeboat is ordered, personnel must:

e Proceed immediately to their Lifeboat Station

Retrieve their POB card from the Muster Checker

Put on a Life-jacket

Enter the Lifeboat and occupy the seats as instructed by the Coxswain

Put on the Safety Belts, tighten them securely, then "cross their arms over their
chest", to indicate, to the Coxswain, that their Safety Belts are secured
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e When seated all personnel must remain in their seats, strapped in, unless
otherwise instructed by the Coxswain

Stretcher cases must be placed across the boat seats and secured, as instructed by
the Coxswain

ABANDONMENT TO A LIFE-RAFT
When abandonment to a Life-raft is ordered, personnel must:

e Proceed immediately to their Lifeboat Station, if possible. If not, proceed to the
nearest or safest Life-raft Station

At the Lifeboat Station, retrieve their POB Card from the Muster Checker
Put on a Life-jacket
Proceed to the nearest or safest Life-raft Station

Launch the Life-raft
- If the Life-raft inflates upside-down in the water, allow one person to enter the
water and right it

e Descend to water level by rope ladder or knotted rope and enter the Life-raft

Do not drop into the water from a height in excess of 10
metres

SITE EMERGENCY COORDINATOR (COMPANY REPRESENTATIVE)

¢ Inform the Emergency Coordinator (EC) via the Radio Operator of the intention to
Evacuate, giving the preferred method and details of unaccounted personnel

e If available, request Helicopters for evacuation

e Instruct the Radio Operator to confirm with the Standby Boat and any other
vessels in the immediate area that evacuation from the Installation is being
carried out and for them to standby to receive personnel

e Instruct the Radio Operator to advise all personnel as to the method of
evacuation to be carried out

e Activate the abandon rig alarm, whereby all personnel shall proceed to their
Lifeboat Station and can be deployed to an abandonment position from there

Instruct the Sire Emergency Response Team (SRT) to open up, direct and lock-on
Fire Monitors, if there is a fire

e Confirm, through the Team Leaders, that the SRT have abandoned any search
and rescue, or emergency work and are proceeding to the evacuation point

e Before leaving the SEC for evacuation, retrieve any log books

e If necessary detail the Radio Operator to send the "MAYDAY" signal, prior to
abandonment

e Authorise the Radio Operator to evacuate the Radio Room

Proceed to the point of evacuation, or if the abandon rig alarm is initiated, the
Lifeboat Station, then prepare to evacuate from there

Ensure that the Muster Checkers have all personnel accounted for before personally
evacuating.
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2. ASSISTANT EMERGENCY COORDINATOR (rig superintendent)

Proceed to the point of Evacuation, or if the abandon rig alarm is initiated, the
Lifeboat Station, then prepare to evacuate from there

3. RADIO OPERATOR

Stay in the Radio Room, until instructed to evacuate by the SEC

Make contact with the following and advise them of the action being taken:

- The Emergency Coordinator (EC) via the Site Contact

- The Standby Boat

- Barges or Vessels alongside

- Any vessel or aircraft in the area, that may be of assistance

On instructions from the SEC, advise all personnel as to the method of
evacuation to be carried out. It will be announced either by Public Address, radio
or word of mouth

Distribute fully charged radios, tuned to the Emergency Channel (Channel XX) to
authorised personnel, in accordance with the SEC's instructions

On evacuation, stop the Emergency Response Tape Recorder, remove the tape
and collect any other tapes used in the Emergency, from the AEC and give them
to the SEC

Proceed to the point of evacuation, or if the abandon rig alarm is initiated, the
Lifeboat Station, then prepare to evacuate from there

4, MEDIC

Request Stretcher Bearers to assist in moving any casualties from the Sick Bay,
to the place of Evacuation

Any "Essential Medicines or Drugs", have been given to the Lifeboat Coxswain or
First Aiders accompanying injured personnel

Proceed to the point of evacuation, or if the abandon rig alarm is initiated, the
Lifeboat Station, then prepare to evacuate from there

If there is more than one casualty and more than one point of departure, ensure
that "Qualified First Aiders" accompany other casualties

5. EMERGENCY RESPONSE TEAM

On instructions from the SEC, open up, direct and lock-on Fire Monitors, if there
is afire.

The SRT Team Leader must confirm to the SEC that any search and rescue, or
emergency work has been stopped and they are proceeding to their evacuation
point, or if the abandon rig alarm is initiated, the Lifeboat Station, then prepare to
evacuate from there

6. HELICOPTER LANDING OFFICER
When the decision to evacuate has been announced and the SEC initiates
evacuation by Helicopter, the Helicopter Landing Officer (HLO) must immediately:

Log out with Muster Checker at the designated Muster Point and with the
Helideck Crew

- Proceed to the Helideck and prepare to receive the Helicopter.

Ensure all Helideck Emergency Equipment is ready for use.

Ensure Helideck attendant is dressed in the Protective Clothing supplied
Ensure the Foam System is opened up ready to activate if required
Take charge of the Helicopter movements
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e Evacuate on orders from the SEC

7. MUSTER CHECKERS

e If requested, detail personnel to act as stretcher bearers to assist in the moving of
casualties to and from the Sick Bay, to the point of Evacuation

e Accompany the remaining personnel at the Muster Point to the point of
Evacuation, or if the abandon rig alarm is initiated, the Lifeboat Station, then
prepare to evacuate from there

e Report to the SEC the POB Status

e Take along the Personnel On Board (POB) Identity Card Rack with any Cards not
retrieved, when abandoning

8. CRANE DRIVER

e Proceed to the point of evacuation, or if the abandon rig alarm is initiated, the
Lifeboat Station, then prepare to evacuate from there

9. LIFEBOAT COXSWAIN AND ENGINE DRIVER
e |f Evacuation is by Lifeboats, to proceed to their designated Lifeboat and prepare
for launch

e Preparation must include but not be limited to the following:

- Clearing all gripe and maintenance wires and preparing slipping
arrangements

- Ensuring the Drain Plug is fitted and the air support system is operational
(tested, then shut off, until launching is imminent) and preparing the water
spray system

- Carrying out pre-start engine checks (lube oil, fuel, etc.) and starting the
engine

e The Coxswain must ensure that:

- Embarkation of personnel does not take place until the engine has been
started. If there is any delay between embarkation and launching the boat, the
engine may be stopped to prevent overheating

- If all Lifeboats are being launched, both Coxswains must confer, by Hand-
held Portable Radio, to ensure safe evacuation procedures and the
availability of alternative Lifeboats, if one boat is defective or damaged

- A note has been made of the wind speed, direction and the sea state and a
safe course to steer has been worked out to clear the rig

- Any "Essential Medicines or Drugs", have been received from the Medic

- The boat is trimmed by the stern and passengers are securely strapped in
before lowering their boat. This may entail rearranging personnel seating, if
the boat is not full. This arrangement should ensure that the rudder and the
propeller stay in the water, and give the Coxswain maximum control of the
boat

- Injured personnel, especially stretcher cases, are well secured in the boat and
attended by a qualified First Aider.

e When instructed, launch the Lifeboat

e When launching the Lifeboat; all hatches must be closed and the air cylinders
opened up, even if there is no fire or a gas cloud present, to ensure that the
survivors and the engine can breathe
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The Coxswain must make contact with the Standby Boat, or a vessel in the area,
by Hand-held Portable Radio, for recovery instructions, as soon as possible after
launching the boat

If there is not a fire on the sea, the spray system may be shut down, the hatches
may be opened and the air cylinders turned off when the Lifeboat is well clear
and upwind of the Emergency

When the air cylinders run out, the vents or hatches should be opened immediately
to allow the engine to carry on running, using outside air.

If evacuation is not by Lifeboats, proceed to the point of Evacuation, and prepare to
evacuate

10. MASTER OF THE STANDBY VESSEL

Proceed at speed towards the rig

Alert the crew and advise them of the situation

Make contact with the following and advise them of the action being taken:

- The Emergency Coordinator (EC) via the Site Contact

- Barges or Vessels alongside

- Any vessel or aircraft in the area that may be of assistance

Prepare Fire Monitors and Fire Hoses, in the likelihood of an oil slick fire on the

sea

On arrival in the vicinity, stand-off upwind and act to instructions

If personnel abandon to the sea, alert the crew to "Look Out Stations”

- Prepare the scrambling nets for lowering and the Rescue Launch (Zodiac
Boat) for launching

If Lifeboats are launched, prepare to take them in tow
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5. STRUCTURAL FAILURE
Failure of the jack-up may occur from a major incident including:

A large Fire or Explosion

Collision / rammed by a vessel on one of the legs
Movement of the Seabed

Blow-out

Stability may also be seriously affected during a severe storm or weather conditions.
Only in the case of a collision and very severe weather can prior warning be
expected. However, constant inspection and monitoring should minimise the chances
of unforeseen failure of any critical part.

All communications dealing with an Emergency should normally be conducted in
the English language.

INITIAL RESPONSE

Prior warning such as an impending collision by a drifting vessel or object or very
severe weather, a fire, explosion, seabed movement, blow-out, dropping a very
heavy load, etc., may be give warning or indication of a structural failure. Evacuation
of non-essential Personnel etc. may then be implemented in advance.

The decision regarding evacuation, shutdown of operations, carrying out of
temporary emergency repairs, will depend on the extent of the damage. Such
decisions will all depend upon circumstances and resources.

general response

If a general alarm is activated, follow the procedure laid down at the front of this
section.

If an abandon platform alarm is activated, follow the Evacuation procedure

1. SITE EMERGENCY COORDINATOR (company representative)
o Proceed to the Site Emergency Control Room
¢ Review all operations to ensure that they can be terminated quickly and safely
until the extent of the damage has been assessed
e Initiate a general alarm
¢ Inthe case of an actual or impending collision by a drifting vessel or object,
proceed to make the well safe immediately
- Ascertain the nature of the vessel's Cargo if possible
- Decide whether to evacuate non-essential personnel. This decision must be
made giving sufficient time to allow its implementation before an impending
collision
- Request the Radio Operator to contact the Standby Vessel or any other ship in
the vicinity to see if they can divert the drifting vessel or object, or take it in
tow, without endangering themselves
e Secure any Supply Boat Transfers and have the boat stand-off to a safe position
e Request the Standby Vessel or any other ships in the vicinity to evacuate any
personnel from the drifting vessel, without endangering themselves.
e Contact the EC with known details
¢ Instruct the Radio Operator to make contact with the following and inform them
that there is possibility of a failure of the structure:
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- Barges or Vessels alongside
- Any vessel or aircraft in the area, that may be of assistance
o After the incident and when considered safe, assess structural damage

- Prohibit normal access to the area of collision, due to resulting damage
(leaks, missing deck plates, ladders, weakened structures, etc.). Placing
Barricades or warning signs at all approaches

e Prepare a report of the damage with a request for expert technical advice
immediately

¢ Instruct the Radio Operator to make a Public Address (PA) announcement, giving
details of the Emergency situation and restricting access to the area unless
authorised

Depending on the assessment of damage and risk to the integrity of the facility,
decide if Total Evacuation is to be implemented. All personnel not engaged in non-
essential operations should have been evacuated prior to this

e Ensure that the Muster Checkers have all Personnel detailed for evacuation
accounted for

If the Emergency conditions permit, evacuation by Helicopter should be preferred
e Advise the EC of the method of evacuation

If the abandon rig alarm is activated for evacuation due to structural failure, proceed
to the assigned evacuation points

ASSISTANT EMERGENCY COORDINATOR (rig superintendent)
If a general alarm is activated, follow the general alarm procedure laid down
If an abandon rig alarm is activated, proceed to the assigned evacuation points

RADIO OPERATOR

o Proceed to, or stay in the Radio Room

o Report to the Site Emergency Coordinator (SEC)

e Make contact with the following and advise them of the impending Emergency:

- The Emergency Co-ordinator (EC) via the Site Contact

- The Standby Boat

- Barges or Vessels alongside

- Any vessel or aircraft in the area, that may be of assistance or require assistance

When the general alarm is activated, follow the procedure laid down
If an abandon rig alarm is activated, proceed to the assigned evacuation points

MEDIC
When the general alarm is activated, follow the procedure laid down
If an abandon rig alarm is activated, proceed to the assigned evacuation points

EMERGENCY RESPONSE TEAM
When the general alarm is activated, follow the procedure laid down
If an abandon rig alarm is activated, proceed to the assigned evacuation points

HELICOPTER LANDING OFFICER
When the general alarm is activated, follow the procedure laid down
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10.

If an abandon rig alarm is activated, proceed to the assigned evacuation points

MUSTER CHECKERS
When the general alarm is activated, follow the procedure laid down
If an abandon rig alarm is activated, proceed to the assigned evacuation points

CRANE DRIVER
When the general alarm is activated, follow the procedure laid down

If an abandon rig alarm is activated, proceed to the assigned evacuation points

LIFEBOAT COXSWAIN AND ENGINE DRIVER
When the general alarm is activated, follow the procedure laid down
If an abandon rig alarm is activated, proceed to the assigned evacuation points

MASTER OF THE STANDBY VESSEL
When the general alarm is activated, follow the procedure laid down
If an abandon rig alarm is activated, proceed to the assigned evacuation points
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6. LEAKS / SPILLS / (TOXIC GAS) RELEASES

Leakage of gas or crude oil has the potential for a fire or explosion. Every effort must be
made towards preventing any hydrocarbon release and its potential impact on the

environment.

INITIAL RESPONSE
A person observing a leak in the sea, or detecting a leakage of Gas, must
immediately:
¢ Inform the Radio Room, giving details of:
- The type of leakage i.e. Crude Oil or Gas
- The location of the leak
- The name of the informant
- The severity of the leakage, give estimate of volume if possible
e Only if itis safe to do so, shut off, or reduce the flow of any source of Crude Oil or
Gas.

general response

When an oil or gas leakage is announced over the Public Address system or by other

means, personnel must immediately:

e "Stop" and "Make Safe" all work. All "Permits to Work" are considered
cancelled and must be returned

e Report to the immediate Supervisor and act to instructions

Members of the Emergency Response Team report to the Team Leader and prepare
for "Clean-up Operations" on instruction of the SEC

Return all Hand-held Portable Radios to the Radio Operator for redistribution.

SITE EMERGENCY COORDINATOR (company representative)

o Proceed to the Site Emergency Control Room (SCR)

e Assess the threat to rig
- If the leak presents a risk of Fire or Explosion or threat to the rig, initiate a

general alarm

o Determine the location and nature of the Leak and any other available
information from the Radio Room or any other source

e Take immediate actions to ensure safety of personnel and equipment
- Confirm that all work has been stopped and made safe

¢ Suspend all Radio, Telephone and communication except those dealing with the
Emergency

¢ Inform personnel of the situation over the Public Address System and keep them

updated regularly

Co-ordinate the "Clean-up Operation" with the SRT Team Leaders

Take photographs and samples, for analysis if required

Contact the EC with details of magnitude of leakage

Instruct the Radio Operator to alert the Standby Boat and any other vessels or

aircraft in the immediate area

e Co-ordinate all external communications through the Radio Operator

ASSISTANT EMERGENCY COORDINATOR (rig superintendent)
e Proceed to the Site Emergency Control Room (SCR).
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Follow the general alarm procedure

3. RADIO OPERATOR
e Proceed to, or stay in the Radio Room
o Report to the SEC in the SCR
e Start a time log of events, communications and instructions during the
Emergency
e On instructions from the SEC, announce over the Public Address (PA) or other
means, brief details of the Emergency and its location
¢ Announce that all Work must stop and all Permits be returned to point of origin
e Suspend all communication, except for those dealing with the Emergency
e Make contact with the following and advise them of the action being taken:
- The Emergency Co-ordinator (EC), via the Site Contact
- The Standby Boat
- Barges or Vessels alongside
- Any vessel or aircraft in the area, that may be of assistance
o Receive returned Portable Hand-held Radios and put them on charge Distribute
fully charged radios, tuned to the Emergency Channel (Channel XX) to
authorised personnel in accordance with the SEC's instructions
e If a general alarm has been activated, receive muster reports from Muster
Checkers and personnel not able to Muster. Report "Head Count" status to the
SEC
- Advise Muster Checkers of personnel whereabouts so that their POB Cards
can be accounted for, removed from the board and placed in POB Card Rack
e On instruction of the SEC, send the message giving details of:
(1) The date and time pollution observed and identity of the observer or person
(2) The quantity, position and extent of oil spill (pollution) including location of the
drift
(3) The wind speed and direction
(4) The weather conditions and the sea state
(5) Describe the type of pollution, e.g. Crude Oil, Condensate, etc. Also give
appearance, e.g. liquid oil, floating solid, "chocolate mousse", liquid sludge, tarry
lumps, discoloration of sea
(6) The source and the cause of pollution, if known.
(7) State whether photographs and samples have been taken, for analysis
(8) Names of any authorities informed e.g. Government Organisations, Local
Authorities, other Interested Parties
(9) Any other relevant information or action taken or intended
(10) A list of all Personnel on Board, for EC information
4, MEDIC
No action is required unless medical assistance is required in the vicinity.
If a general alarm is activated, follow the procedure
5. EMERGENCY RESPONSE TEAM
e "Stop" work and "Make Safe". All "Permit to Work" are considered cancelled
and must be returned to their point of origin
o Proceed to the designated Muster Point
e Report to the SRT Team Leader
e If a general alarm is activated, follow the procedure
e The SRT Leader confirm a full complement and report to the SEC in the SCR
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e Collect a Hand-held Portable Radio, tuned to the Emergency Channel (Channel
XX) from the Radio Operator

e Confirm the location of the leak and if possible and safe to do so, shut off, or
reduce the flow of any source of Crude Qil or Gas, then act to instructions from
the SEC for the "Clean-up Operation”

e The SRT Leader advise the SEC of the status, actions taken and any other
requirements e.g. extra hoses for wash down, dispersants, etc.

6. HELICOPTER LANDING OFFICER
¢ No action is required
e |If a general alarm is activated, follow the procedure

7. MUSTER CHECKERS
¢ No action is required
e If a general alarm is activated, follow the procedure

8. CRANE OPERATOR
¢ No action is required unless the crane is working in the vicinity, then:
e - lay down the load, secure the crane
e If a general alarm is activated, follow the procedure

9. LIFEBOAT COXSWAIN AND ENGINE DRIVER
¢ No action is required
e If a general alarm is activated, follow the procedure

10. MASTER OF THE STANDBY VESSEL
On receiving a radio message of an oil or gas leakage:
o Proceed at speed towards the rig
e Alert the crew and advise them of proposed action:
e Set lookouts for oil slicks, or signs of the leak.
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7.

FIRE / EXPLOSION

A fire or explosion causing a fire will initiate a general alarm either automatically at source or
manually Activation of the installed extinguishing systems (Water or Inert Gas) may also

occur.

All communications dealing with an Emergency Should normally be conducted in the
English language.

1. SITE EMERGENCY COORDINATOR (COMPANY REPRESENTATIVE)
e Proceed to the Site Emergency Control Room (SCR)
e Ascertain the location and nature of the fire or explosion and any other available
information from the Radio Room, or any other source
¢ Instruct the Radio Operator to alert the Standby Boat, alongside vessels and any
other vessels or aircraft in the immediate area
e Confirm that the SCR is manned
e Assess the situation and co-ordinate all actions necessary to contain the fire or
the results of an explosion
e Co-ordinate the actions of the Emergency Response Team (SRT) through its
Team Leader, using Emergency Radio, Channel XX
e Instruct the SRT to carry out Search and Rescue, as appropriate
e Instruct the SRT to open up, direct and lock-on Fire Monitors, as necessary
e Contact the Emergency Coordinator (EC) with known details
e Co-ordinate all external communications through the Radio Operator.
e Regularly update the remaining personnel of the situation
e If there are injured personnel, initiate MEDIVAC procedures as necessary
If the Emergency cannot be contained, initiate abandon rig alarm and evacuate all
personnel by the means most immediate and appropriate.
Ensure that the Muster Checkers have all personnel accounted for before
evacuation.
2. ASSISTANT EMERGENCY COORDINATOR (RIG SUPERINTENDENT)
e Proceed to the Site Emergency Control Room (SCR)
e If a general alarm is activated, follow the procedure
If abandon rig alarm is activated, follow the Evacuation procedure
3. RADIO OPERATOR
e Proceed to, or stay in the Radio Room
e When the general alarm is activated, follow the procedure laid down
¢ If an abandon rig alarm is activated, proceed to the assigned evacuation points
4. MEDIC
o Prepare the Sick Bay for casualty reception
e Proceed to the designated Muster Point with the Emergency Medical Bag
o Proceed to the designated Muster Point
e Remove POB Identity Card from the slot in the Muster Board
Issue Date: April 01, 2005 Review Date March 01, 2006 Supersedes Feb 01 2004
Approved by: Murray Hesje Reviewed by: Section Prepared by:

EmgRespMan_March_2005rev3 HSE Dept Page 81 of 93




@ Emergency Response Manual
Site Response Check List

Report to the Muster Checker and hand in the card, to be placed in the POB Card
Rack held at the Muster Point

Collect a Hand-held Portable Radio, tuned to Emergency Channel (Channel XX),
from the Radio Operator

Report to the SEC in the SCR

Respond to call out close to the scene of the Fire as and when instructed by the
SEC

The Medic should not normally enter the scene of an Emergency, but administer First

Aid in a safe area

The Medic may only enter "Hazardous Areas" under exceptional circumstances and

only after special arrangements have been approved by the SEC

Request Stretcher Bearers to assist in the moving of casualties to and from Sick
Bay, or to the place of evacuation

Provide information on casualties to the SEC and give regular updates on their
condition

Advise the SEC of any casualties requiring MEDIVAC

If an abandon rig alarm is activated, proceed to the assigned evacuation points

EMERGENCY RESPONSE TEAM

"Stop" work and "Make Safe". All "Permit to Work" are considered cancelled
and must be returned

Proceed to the designated Muster Point

Remove the POB Identity Card from the slot in the Muster Board

Report to the Muster Checker and hand in their card to be placed in the POB
Card Rack held at the Muster Point

Report to the SRT Leader

The SRT Leader should confirm a full complement, then report to the SEC in the
Site Emergency Control Room (SEC)

Ascertain the location of the Fire, then act to instructions from the SEC

Collect a Hand-held Portable Radio, tuned to the Emergency Channel (Channel
XX) from the Radio Operator

If instructed to mobilise, the SRT don the protective clothing from the Emergency
Response Equipment Lockers. Prepare Emergency equipment, such as
Breathing Apparatus, Safety Harnesses and Lifelines, First Aid Kits, Stretcher,
etc., for Search and Rescue, First Aid, or any other operations

Go to the scene of the Fire. Commence Search and Rescue, or any other
operation necessary to combat the fire, without endangering the safety of
personnel involved

If the Fire is on the Drill Floor when Drilling Operations are in progress, Act on the
instructions of the Company Drilling Supervisor

Open up, direct and lock-on Fire Monitors, as instructed by the SEC

Make use of Breathing Apparatus and the nearest appropriate Portable Fire
Extinguishers only to effect rescue operations, without endangering the safety of
the SRT

The Team Leader must advise the SEC of the status of the fire, actions and any
requirements for assistance e.g. Medic, Stretcher bearers, etc., using the
Portable Hand-held Radio tuned to the Emergency Channel (Channel XX)

If an abandon rig alarm is activated, proceed to the assigned evacuation points
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6. HELICOPTER LANDING OFFICER
When SEC initiates an evacuation by Helicopter, the Helicopter Landing Officer
(HLO) must immediately:
e Log out with the Muster Checker at the designated Muster Point
e With the Helideck Crew, proceed to the Helideck and prepare to receive the
Helicopter
o Ensure all Helideck Emergency Equipment is prepared for use
o Ensure Helideck Attendant is dressed in the Protective Clothing supplied
o Ensure the Foam System is opened by ready to activate if required
o If an abandon rig alarm is activated, proceed to the assigned evacuation points
7. MUSTER CHECKERS
¢ When the general alarm is activated, follow the procedure laid down
¢ If an abandon rig alarm is activated, proceed to the assigned evacuation points
8. CRANE DRIVER
¢ Ifiin the Crane Cab, cease all crane operations and lay down the load
e Proceed to the designated Muster Point
e Remove POB Identity Card from the slot in the Muster Board
o Report to the Muster Checker and hand in the card, to be placed in the POB Card
Rack held at the Muster Point. Act to instructions
¢ If an abandon rig alarm is activated, proceed to the assigned evacuation points
9. LIFEBOAT COXSWAIN AND ENGINE DRIVER
e "Stop" and "Make safe" their Work. All "Permit To Work" are considered
cancelled and must be returned
e If an abandon rig alarm is activated, proceed to the assigned evacuation points
10. MASTER OF THE STANDBY VESSEL
e Proceed at speed towards the facility and alert the crew and advise them of
proposed action
¢ Contact the following and advise them of the action being taken:
- The Emergency Coordinator (EC) via the Site Contact
- Barges or Vessels alongside
- Any vessel or aircraft in the area, that may be of assistance
e Prepare Fire Monitors and Fire Hoses, in the likelihood of an oil slick fire on the
sea
e On arrival in the vicinity, stand-off upwind and act to instructions from the SEC
e If an abandon rig alarm is activated, proceed to the assigned evacuation points
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8. WELL COMPLICATION / BLOWOUT

A well control complication is defined as the situation where formation fluid is suspected to
have enter into the well bore or the drilling fluid has suffered significant loss to the formation
as to raise concern regarding control over the well.

Various procedures for well control are in place and drill floor crew has been trained in their
execution. However, occasionally complications may arise that could lead to the loss of well

control.

INITIAL RESPONSE

When a Well Control Complication occurs, the driller:
o immediately notify the Company Representative

e relay all actions carried out since the occurrence

general response

When it is recognised that there is a complication(s) in the well contral, it is
announced over the Public Address system or other means. All personnel must
immediately:

e "Stop" and "Make Safe All Hot Work"

At this point all "Hot Work Permits" and "Cold Work Permits" are considered
cancelled and be returned

¢ If a blow-out results, the Abandon Alarm will activate. Follow the procedure for an
orderly evacuation.

SITE EMERGENCY COORDINATOR (company representative)
Proceed to the Site Control Room (SCR)

Assess and co-ordinate actions in accordance with the procedures
Confirm that all "Hot Work" has ceased

Inform all personnel of the situation and keep them updated regularly
Suspend all crane operations

Instruct the Radio Operator to contact the EC with all known details
Inform the Radio Operator to alert the Standby Boat

Co-ordinate all external communications through the Radio Operator

ASSISTANT EMERGENCY COORDINATOR (rig superintendent)

e Proceed to the Drill floor

¢ Report to the SEC and act to instructions

e Continue to monitor the situation and report to the SEC as instructed

RADIO OPERATOR

e Proceed to, or stay in the Radio Room

e Announce over the Public Address system that there is an Emergency situation
on the Drill Floor and:
- Broadcast that "All Hot Work" to cease and all Permits to be returned to their

point of origin.

e Suspend all Radio, Telephone and communication, except for those dealing with

the Emergency
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10.

o If requested:
- Contact the EC with all known details
- Alert the Standby Boat of the incident
e Co-ordinate all external communications

MEDIC
No action required

EMERGENCY RESPONSE TEAM

e Stop and Make Safe all work, then report to the ERT Leader at the normal
Emergency Muster Point

¢ When instructed, direct and lock on all Fire Monitors, in the wellhead area

DO NOT TURN ON FIRE MONITORS UNLESS AUTHORISED.
e Open up all Fire Monitors when authorised

HELICOPTER LANDING OFFICER
No action required

MUSTER CHECKERS
No action required

CRANE DRIVER
No action required

LIFEBOAT COXSWAIN
No action required

MASTER OF THE STANDBY VESSEL
o Proceed towards the rig
e Prepare Fire Monitors and Hoses, in the likelihood of an oil slick fire on the sea
e On arrival in the vicinity, stand-off up wind and act to instructions from the SEC
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9. PIRATES. TERRORISTS, REFUGEES OR TRESPASSERS
1. SITE EMERGENCY COORDINATOR (company representative)
Where the presence of a suspicious vessel points to pirates, refugees or trespassers,
the SEC immediately:
o Alert all Personnel on the situation and to stay calm. (Use discretion in initiating
general alarm. It may be advisable not to muster all personnel in one area)
e Instruct the Radio Operator to contact shore based EC with known details of the
incident
Request the EC contact the Police
¢ Do not wait until the sighting is too close. Act early.
Use discretion, common sense and judgement in dealing with these people. Do not
antagonise them. If forced attempt is being made by people to board, especially
armed pirates, do not offer physical resistance, as under such circumstances
confrontation and violence should be avoided in order to safeguard the lives of all
personnel
e Instruct Operation to make safe and suspend
o Keep the EC fully informed by telephone, , etc. of any changes in situation until
the Police arrive on site
e Pass as much information as possible e.g. size and type of boats, number of
persons, including women and children and weapons, to the EC.
¢ Do not encourage anyone to come on board and do not offer assistance other
than to save life
e Normal humanitarian assistance such as food and medicines may be given if
required
e Use verbal and visual means to dissuade them from boarding and or smoking
2. ASSISTANT EMERGENCY COORDINATOR (rig superintendent)
e Report to the SEC
e Act on the instructions
3. RADIO OPERATOR
When advised of a suspicious sighting of a vessel in the vicinity, the Radio Operator
must:
e Proceed to, or stay in the Radio Room
¢ Inform the SEC immediately
e Contact the shore based Emergency Co-ordinator (EC) when instructed, with
known details of the incident and request to contact the Police
Log all events relative to the incident
o Receive the POB Status from Muster Checkers and relay it to the EC
4. MEDIC
e Prepare the Sick Bay for use
e Lock away all Drugs and equipment
e Report to the SEC and keep out of sight, preferably in the Living Quarters
e Act on the instructions of SEC
5. EMERGENCY RESPONSE TEAM
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Clear all tools and portable equipment from outside. Collect all Fire-fighting
equipment and Breathing Apparatus and place it in the Living Quarters

On completion, keep out of sight, preferably in the Living Quarters

Do not congregate in one place

Act on the instructions of the ER Team Leader

6. HELICOPTER LANDING OFFICER
e Proceed to the Helideck with the Helideck Crew, collect and lock away any loose
equipment and tools
¢ On completion, report to the SEC, keep out of sight, preferably in the Living
Quarters
e Act on the instructions
7. MUSTER CHECKERS
e Carry out a POB count of personnel and report the count to the Radio Operator.
Take note of the whereabouts of all POB
o Keep out of sight, preferably in the Living Quarters
¢ Do not allow POB to congregate in one place
8. CRANE OPERATOR
e Proceed to the Crane, secure the crane and collect and lock away any loose
equipment and tools, then lock the Crane Cab Door
e On completion, report to the SEC, keep out of sight, preferably in the Living
Quarters
Do not congregate in one place
e Act on the instructions
9. LIFEBOAT COXSWAIN AND ENGINE DRIVER
e Proceed to the Lifeboats, collect and lock away any loose equipment and tools,
then secure the doors
e On completion, report to the SEC, keep out of sight, preferably in the Living
Quarters
e Do not congregate in one place
e Act on the instructions
10. MASTER OF THE STANDBY VESSEL
e Inform the SEC
e Act on the instructions
e If safe to do so, deter the trespassing vessel from approaching the facility
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10. SERIOUS CRIME / SABOTAGE / BOMB THREAT

Serious crime is defined as:

"The results or the actions of any Person(s), endangering the safety of the Rig or Persons on
it. Of any Person who disrupts the maintenance of order and discipline and of any Person
who is suspected of having done or being about to do any such acts."

The following are some examples of Serious Crime:

Significant Theft

Deliberate Bodily Injury

Murder

Sabotage

Bomb threat

Suspected Drug Abuse/Possession
Persistent Aggression

If the Company Representative (CR) or others can restrain the person(s), send him ashore,
or take any reasonable measures to safeguard the safety of personnel onboard. Whilst
under restraint or protective custody, the CR is responsible for the well-being and safety of
that person(s). A 24 hour guard must be maintained until that person is put ashore or the
arrival of the Police.

After the incident has been reported to the Police, the Police is responsible for any
subsequent action to the crime. This action may entail, for example:

e The Police coming offshore to conduct investigations or to escort person(s) back
onshore

e The Police receiving a restrained person that has been sent onshore

e The Police cautioning or searching a suspect on arrival onshore

1. SITE EMERGENCY COORDINATOR (COMPANY REPRESENTATIVE)
Where a criminal action has been observed or a complaint received warranting
notification to the Police, or a person is suspected of being under the influence of
illicit (or abuse of) Drugs or Alcoholic Drink, the SEC must immediately:

e Interview the complainant as soon as possible
- All statements must be in writing, signed and witnessed

¢ Identify suspect(s) and any withess(es)

¢ Instruct the Radio Operator to contact with the EC with the details of the incident
- Request that the EC to contact the Police

In cases of Persistent Aggression, Violence, Deliberate Bodily Injury, Suspected
Alcohol use, Drug Abuse or Possession, detail the Emergency Response Team

(ERT) to:
- restrain the suspect,
- take into custody and
- detain in a lockable room, even if no longer violent, or
- inthe Sick Bay if injured or suspected of being under the influence of
alcohol or drugs.
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This detention is for the suspect's own safety and note the following:

- Any room, where a violent suspect is being detained, must be stripped of
any article

which may be used as a weapon
- The suspect must be searched and items capable of being used as
weapons or causing personal injury, removed
- A 24 hour guard must be placed on the suspect

¢ Summon the medic to attend the suspect if suspected of being under the
influence of Alcohol or Drugs or if injured
- Any person behaving abnormally or suspected of being under the influence of
alcohol or drugs must be examined by the Medic

Do not assume the cause of any problem. It may be due to an accident, emotional
upset, etc.

If sabotage is suspected, summon the Master to inspect and confirm any damage
done

If there has been significant theft on the drilling rig and a suspect has been identified,
the Assistant Emergency Coordinator initiates a search of the person's Cabin,
personal effects and place of work

If or when directed by the EC, arrange for the suspect to be sent back onshore. An
escort from the ERT may be required. If the crime is serious or the suspect is
considered too dangerous, wait for the Police to come out and escort the suspect
ashore.

ASSISTANT EMERGENCY COORDINATOR ( OIM/rig superintendent)

Where there has been a Significant Theft and a suspect(s) identified, search the
suspect, his Cabin and personal effects. The suspect must agree to a personal
search and be in attendance during any Cabin and personal effect search otherwise
seal the Room until the Police arrive.

If no suspect has been identified, search all Living Quarters Rooms, Cabins and
personal effects, noting that the occupant of the room or cabin must be in agreement
to the search and in attendance during the search otherwise seal off till the arrival of
the Police.

RADIO OPERATOR

e Proceed to, or stay in the Radio Room

e Contact the shore based Emergency Co-ordinator (EC), with known details of the
incident
- Request EC to contact the Police
- Log all events relative to the incident

MEDIC

o Report to the Site Emergency Coordinator (SEC)

e Prepare the Sick Bay if the Person is suspected of having taken Alcoholic Drink
or Drugs
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5.1

5.2

5.3

5.4

5.5

Lock any Alcoholic Drink or Drugs away in the Drugs Cabinet
Act to instructions as required

EMERGENCY RESPONSE TEAM

"Stop" and make work "safe"
Proceed to their designated Muster Point for briefing, then take the following

action, if

required:

- Act as a guard when a suspect is detained
- Act as an escort for any suspect being sent back onshore

If the incident is due to Persistent Aggression, Violence or Deliberate Bodily
Injury:

Restrain the suspect, without using undue violence

Detain the suspect in a safe and lockable room

Carry out a search for weapons, remove belt, boots, boot laces, pocket knife,
sharp objects, etc., for the suspect's own personal safety

If the incident is due to Suspect use of alcohol, drug abuse or possession:

Confiscate any remaining alcoholic drink or drugs
Lock these away, as evidence for the Police
Detain the suspect in the Sick Bay

If there has been a Significant Theft and a suspect has been identified:

Assist in a search of the suspect and that person's Cabin and personal effects
and place of work

The suspect must agree and a witness in attendance during any personal, cabin
or personal effects search

Detain the suspect in a safe, lockable room

If there has been a Significant Theft and a no suspect identified,

Carry out a search all Living Quarters rooms and cabins

- The occupant of a cabin being searched must be in agreement and a witness in
attendance during any cabin or personal effects search

Search the facility if nothing is found in the Living Quarters

Any significant article(s) found in the possession of a suspect or the occupant of a
cabin or in a specific area must be noted, confiscated and then locked away as
evidence for the Police

If there has been Sabotage and a suspect(s) has been identified:

Detain the suspect in a safe, lockable room
Carry out a search for weapons, remove belt, boots, boot laces, pocket knife,
sharp objects, etc., for the suspect's own personal safety

When a suspect is detained, a 24 hour guard must be kept on the suspect. Visual
sighting of the suspect must be made at regular intervals for the suspect's safety and
well being.

Food and drink must not be restricted unless (authorised) on medical grounds

HELICOPTER LANDING OFFICER
No action required unless directly involved in the incident
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<D

Site Response Check List

7. MUSTER CHECKERS

No action required unless directly involved in the incident

8. CRANE OPERATOR

No action required unless directly involved in the incident

9. LIFEBOAT COXSWAIN AND ENGINE DRIVER

No action required unless directly involved in the incident

10. MASTER OF THE STANDBY VESSEL

No action required
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Emergency Response Manual

Appendix/Forms

5. Appendix/Forms

5.1

5.2

5.3

54

Duty Officer/On Call Person
Contact List

Notification Tables and Forms
Type A Fax: General All Major Areas
Type B Fax: Hydrocarbon/Chemical Spill
Type C Fax: Corp. Notification of Major Incident
Type D Fax: Bomb Threat
Type E Fax: Oil Interruption
Hydrocarbon work sheet
Accident Investigation Forms

ECC Procedures/Checklist Forms
BKK ECC Duties
Emergency Commander — Check List
Prod. Supt/OIM Check List
DSM Check List
Reporting Procedures
Emergency Note Keeping Procedures
Emergency Communications Log
Emergency Action Request
Emergency Situation Information
Press Statements — example
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Appendix/Forms

5.1

Duty Officer/On-Call Procedures

The Pe

arl Duty Officer/On Call Person/Manager in Changer has received information

of an incident from a Pearl installation or other location:

» Contact Effected Site or Location’s Emergency Site Personnel Obtain Assessment Of
Situation.

» Notify Emergency Coordinator (EC) if On call person is not EC and follow actions of
Emergency Coordinator’'s Checklist Until the Emergency Coordinator Arrives and
Takes Charge OR Take Action As Instructed by the EC.

» Determine Severity Level

Major Incident — Includes events which result in:
o A fatality
e Three or more people hospitalized
e Significant news media coverage
e Significant fire/explosion/spill/release, property loss, casualty, or
liability potentially greater than $250,000
Serious Incident — Includes events which result in:
e Fire / explosion / spill / release / hospitalization or other events with
casualty / property / liability loss potential of $25,000 - $250,000
e Employee and contractor loss workday cases
Citations with potential fines greater than $25,000
e A major/serious near-miss

» If Emergency Is Major Or Serious, Begin Call Out Of ORT Persons, Designate One
ORT Duty Person To Handle And Follow-Up On Call Outs.

» Request ORT Duty Person to Assist in Set-Up of Emergency Control Center(ECC) In
Conference Room.

» For Emergency Telephone Numbers

= See: Emergency Contact List Which Includes Major Emergency
Services And Key Contractors
» [For Mandatory Notifications
= See: Notification Section Emergency Procedures Manual.
» For Emergency Actions
See: Following Pages of Appropriate Checklist From the
Emergency Procedure Manual
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