$18971UN15USSLUNANSENURILINADN
(aUuUnUndayaniing s AuA5a)

YalAsaNIsg

TAsenNTstanzasaulnsiaey

wlasdnstalungiasninevianeay G1/65

YBIUSEN UAN.AN. 1aUUBSE AlaasUluu 31Na

A
[

NRg
a )
YoL1Va9IATINTG

o [

7198R1VBlATING

u

ANSUAUDIUNA

wlasdnsrvlunziasnilineviuneay G1/65 817lkne

USEN UnN.aK. 1oUase Arnaaauuu 31na

555/1 fudiauiuasdaaunand anansie Buil 19-36
a =4 e L
OUUINTIATIEN UVIRATNT LWARAINT NN 10900

( ) Wwedassinslauausunaly USEM dzauaud 900
Dudandiunsieuenenu duniidensusunaiiuuy

) Ewedasimsiildususunausegidle

ITYIUNTIANUIN

LABUNAINEU 2567

SaSesmKwamDEE

Insilne
USEN d2aNAUR 310N
Tuaygyni 22/2565



onuMsUszsiiuanszyuaanedevatuarysaives “Tassmanzdsatinadon wadsne
Tunziaslnevaneiay G1/65 vasu3sm Uan.an. uuest fnaseuit $1in” atuil linundeyanmui
IFsumiuvreuanearnssnsginngmsfinsanemunsUssdiuensemdsndolasmeiantlnsde
Iumiﬂizéqm% ol 2/2567 dloTuil 11 qanen 2567 Al sd odtinnuulouBlAR IS WeINTETINA WAY
Aawandoudl via. 1009.2/20995 38 ud samsiiansansenumsUssdusansyud and oy Tassnsineda
Uasdon wasdhslunzias nilvevaneiay G1/65 109U3 ¥ Unn.an. 1lowueid AaaeUnuyi $1in asiud
17 panen 2567

enumMIUsTiuNansenuaLhaferatuany salyntl Ussnaumesienuiaun 2 1§ fsil

1. 989UV UNAN
M 2 eaumeanun @buil)

WHAINNYY 2567
Y o o
ASHARY
FRUMsUsZEIUNANSEUR WIndeu

USHN agdunuf 31NA

SaSemKwamDEE



IYNTINTIANUIN

MANUINT 2.2-1
MPRWINT 2.3-1
MANUINT 2.5-1

MANUINT 2.5-2

MANUINT 2.8-1
MANUINT 2.9-1
MANUINT 3.2-1

MANUINT 3.6-1

MANUINT 3.6-2

MANUINT 3.6-3

MANUINT 3.6-0

MANUINT 3.6-5

MANUINT 3.6-6

MANUINT 3.6-7

MANUINT 3.6-8

MANUINT 4.2-1

MANUINT 4.2-2

MANUINT 4.5-1

VEUONTINABUNUI LagyiadoudmanInsivaey
AdeN1seau (Drilling Manual) kagaAilensmuAumauate (Well Control Manual)
lenansteyannulasnsieinilduriveswnsedinldlunsdiivnivedasinis

wanmsnageumuluiwdeunduredeauiililumsezvaullnsdeuiinnn
VDINGUUTEN Unn.ain.

TIUALDLANITAUINUTINANUTOUNTEAINIINNTANLEUAINTTUVBNATINGY
WHUABUAUBIRBWANTRNAUTRINGNUS TN Unn.an.
HANTIAT AN INELIAF BN UgIUINTRIUR URMS

wilsdevarimunasnuiminawa waeiingulseianalyd Tutumeumssieuns
feunsdnNanssuNssUilsmuAniuedAsINTs

lenansHeunstayanauRiufansIINsuileuAniuasa 1 wae
MU dUNUS VLT WUVR TN TIAINT I

A Al v a [y a =3 :.I/ a
AN 1gluNsIANANTIUNTTUTHIAMUARATAUATIN 1

FenuagURamsaufanssumssuilsauAndiu A 1 wazsnsweunsdeyandnsdn
nanssy

WUUARUIUT IS UNSANTINANUAAIIY LaskaaINNITATID

lnansWeunstayanauRiufanssuNMssuileuAniuasai 2 wae
MU dUNUS VI WUVR TN T IAINT I

A al v a [y a =3 :.’/ a
AN B IUNNIFIANANTTUNTTUHIANUARIAUATIN 2

enuazUNamstduianssunsSuiln Ay A5 2 uaz
MIMEUNI Ve anaInsdnnanssu

NANMSAUTIBE LTINS iouiarUdesasgrsianMsaevauaTIa PK-18
Tunenuagunanmsufimumnasnstesiuuasudlunanssuannden uavnnsns
AnnumsTaoUNansEnUALIndenUsz T A, 2566 vedasimaanzdratinaden
wasdhsanlunsias alvevnelay G1/61

NaﬂqﬁﬁﬂwqﬂfliLLWﬁﬂ'ﬁ%"ﬂqﬁlsllax‘iLﬁ@ﬁuqlqﬂﬂflilﬂ']%éﬁﬁLLUU"{]"]ﬁENV]'Nﬂﬂjmﬂ']ﬂ@%éllaxﬂﬂﬁx‘iﬂ'ﬁ

ﬂ’l’ﬁlﬁ]’wa?’li’mmmtﬁam LLUaQé']'ﬁ']?]IUVI%LaE]I'T'JVLWEJMNWEJL'QGU G1/61 YDIUTEN UAN.an. tou
e ¢ o v  aq vu < =

a8 ANAAdUIUN A1NA Wl@ﬁ‘Uﬂ’ﬂllL%u%@‘UIu’U W.A. 2563

NANNSUSE LI UMY UL IA LU UINABIN NANAFNENS UBILATINTMTANEETD

Ypsiden wlasdsalunziasmlneviuneay G1/61 UasUsev Uav.an. wuwast fnaasy
€ o d' Yo =3 |

WUt 9719 Nlesuanuwiueeulul w.e. 2563

AARLINT 4.5-2PTTEP Block G1/65 Exploration: Oil Spill Modelling Report

e UsziuNanssudanden TYANTANARLIN
Tsinsanedntinsden wasdhsalmsae nivemneey G1/65 Uit Usm.aw. et Anaseuan $1in NFRNEY 2567



ANANUINT 2.2-1

NUIHDVINTIVFIUNUN LASVUIADUIINANITATIAFDU



318N3LDNET

4 318821980
L339 . = X I o & A
NN a9 Lavnileda | AU
wvidsTus R lin
vornueYATEilunseenvIisde Unmn.aw. 37 MU DINAGTIIRR Unn.aw. B 3 NePFRNEU 2566
fansuRatng Wensiaaeuteya 12146/00-
uviadunaunilii 12093/2023
VOPNURAT IV LUNMIATITEEU NI ONAGTI R nuAalng W 0308/3380 | 30 werin1eu 2566
wiadurneRlfiluiuiiulashm
G1/65 waiw G3/65 YaUTun Unan.am.
leuiLesE Anaseuni $iin
wamsmTRdeUTayauadUTIAR naudemAss T Unnan. 87 w 0308/398 12 NuAIS 2567
Ttdluituiiuashem G1/65 ua
G3/65 V0T Unvan, iouue’s
AvaaaUiu 9110
HaNMINSeTIREeUTeYauvadlUTINAR  Usman. BF NS NG S5 Unnan. 87 29 WWNPI 2567
oo Tuifufiudasdnsm GL/es uay 13367/00-
G3/65 YoIUT N Ui, loues 6278/2024
AvaaaUluy 3110
semIMTRARUToyauaslUTAR| neudemAsTnn nauAans Wu 0308/1583 11 figueu 2567
Tluuiiuashsm G1/65 ua
G3/65 et Unman. touesd
AvaaaUsuy 3110
wuaadaldin
VOPNUBYATIENATINARY Unn.an. 8 Uu3. InsauuAy Uanaw. 87 | 3 woAInigu 2566
wniadalsin N 12146/00-
12096/2023
msnymaeuwAdalilout U9, WsAuuAL Uan.aw. 96 Wuil SUUsu)/ | 21 wgeRnieu 2566
TuEnaituiiulashsslurezas 1l AT 930/2566
MNEay GL/65 Uawvineay G3/65
wuinvudUlnsidelinzia
YBAIIUOULATILVINTIVEDY Un.an. 9 Uxa. Unn. Uan.an. 85 | 3 wgeRn1eu 2566
wwiedillnsdenlaneia 12146/00-
12095/2023
AOUNSULBNANT VOAUDUATIZN uua. U, Unn.an. 36 80000558/3/2567| 3 un3nAu 2567
lunsnsiaaeutoyauuIviavuds
Ulnsideulavela







. FUN 2 duisvasuuasd1san lunsas1ilne waneay G1/65
3UT 1 dunisvasudasdnsa lunziesialne wanelay G1/65 uaz G3/65



15197 1 AAfurU 81939 vaulwnveswlasdrsan lunsiasgnalne wunela G1/65 15197 1 AaAuMU 91939 vauwnvasuuasdrsia Tunziadnalneg wunelay G1/65 (ve)

AU Datum: Indian 1975 UTM Zone 47N AUNUS Datum: Indian 1975 UTM Zone 47N
#1999 AfagiAans NNANIARUY UTM 81984 nfingiasns ANANIAKUY UTM
Tuguit 2 azAgn (wile) 299330 (Aziuen) wile AzIUBDN Tuguil 2 azAyn (wila) 293330 (Azdusen) witle AzudaN
it A Wuil A (do)
1 09° 00" 00.000" 100° 52' 25.000" 705943.280 995300.750 34 10° 00' 00.000" 101° 18' 00.000" 752099.496 1106204.293
2 11° 15' 00.000" 100° 52' 25.000" 704512.147 1244176.416 35 10° 10' 00.000" 101° 18' 00.000" 751969.827 1124644.192
3 11° 15' 00.000" 101° 07' 00.000" 731053.219 1244356.794 36 10° 10’ 00.000" 101° 24' 00.000" 762930.962 1124723.592
4 11° 12 00.000" 101° 07' 00.000" 731093.017 1238825.126 37 10° 00' 00.000" 101° 24' 00.000" 763066.285 1106282.446
5 11° 12' 00.000" 101° 06' 00.000" 729272.625 1238812.109 38 10° 00' 00.000" 101° 19' 00.000" 753927.243 1106217.087
6 11° 10' 00.000" 101° 06' 00.000" 729298.852 1235124.376 39 09° 56' 00.000" 101° 19' 00.000" 753978.890 1098841.089
7 11° 10' 00.000" 101° 04' 00.000" 725657.706 1235098.725 40 09° 56' 00.000" 101° 21' 25.000" 758396.928 1098872.189
8 11° 00' 00.000" 101° 04' 00.000" 725785.613 1216660.527 41 09° 50' 00.000" 101° 21' 25.000" 758475.095 1087807.937
9 11° 00' 00.000" 101°13' 12.727" 742567.079 1216780.373 42 09° 50' 00.000" 101° 16' 00.000" 748569.757 1087739.643
10 10° 59' 00.000" 101° 13' 00.000" 742194.264 1214933.537 43 09° 49' 00.000" 101° 16' 00.000" 748582.212 1085895.718
11 10° 46' 00.000" 101° 17' 55.000" 751333.516 1191027.988 44 09° 49' 00.000" 101° 13' 00.000" 743096.156 1085859.104
12 10° 46' 00.000" 101° 14' 00.000" 744192.511 1190975.202 45 09° 42' 00.000" 101° 13' 00.000" 743180.835 1072952.085
13 10° 50' 00.000" 101° 14' 00.000" 744138.610 1198351.116 46 09° 42' 00.000" 101° 10' 00.000" 737693.041 1072916.698
14 10° 50' 00.000" 101° 10' 00.000" 736847.590 1198298.472 47 09° 48' 00.000" 101° 10' 00.000" 737622.160 1083979.502
15 10° 51' 05.000" 101° 10’ 00.000" 736833.374 1200296.037 48 09° 48' 00.000" 101° 08' 00.000" 733964.818 1083956.131
16 10° 51' 05.000" 101° 08' 15.930" 733672.088 1200273.670 49 09° 52' 00.000" 101° 08' 00.000" 733917.899 1091331.212
17 10° 45' 03.480" 101° 08' 15.930" 733749.807 1189163.745 50 09° 52' 00.000" 101° 05' 00.000" 728433.130 1091296.613
18 10° 45' 03.480" 101° 07" 10.110" 731749.787 1189149.878 51 09° 36' 00.000" 101° 05' 00.000" 728614.552 1061797.337
19 10° 33' 25.000" 101° 07' 10.110" 731896.650 1167685.193 52 09° 36' 00.000" 101° 07" 00.000" 732273.956 1061819.715
20 10° 33' 25.000" 101° 08' 40.000" 734629.806 1167703.835 53 09° 30" 00.000" 101° 07" 00.000" 732341.790 1050757.363
21 10° 30' 52.000" 101° 08' 40.000" 734661.998 1163002.017 54 09° 30" 00.000" 101° 02' 00.000" 723190.743 1050702.640
22 10° 30' 52.000" 101° 09' 30.000" 736182.504 1163012.441 55 09° 26' 00.000" 101° 02' 00.000" 723233.806 1043328.138
23 10° 30' 00.000" 101° 09' 30.000" 736193.487 1161414.427 56 09° 26' 00.000" 101° 10' 00.000" 737878.534 1043416.153
24 10° 30' 00.000" 101° 10" 00.000" 737105.839 1161420.705 57 09° 25' 00.000" 101° 10' 00.000" 737889.957 1041572.382
25 10° 24' 00.000" 101° 10' 00.000" 737181.757 1150357.503 58 09° 25' 00.000" 101° 11' 00.000" 739720.720 1041583.759
26 10° 24' 00.000" 101° 11' 30.000" 739919.719 1150376.311 59 09° 24' 00.000" 101° 11' 00.000" 739732.211 1039739.969
27 10° 21' 30.000" 101° 11' 30.000" 739951.503 1145766.589 60 09° 24' 00.000" 101° 13' 00.000" 743393.974 1039762.944
28 10° 21' 30.000" 101° 12' 00.000" 740864.287 1145772.882 61 09° 18' 00.000" 101° 13' 00.000" 743463.545 1028700.003
29 10° 12' 00.000" 101° 12' 00.000" 740984.370 1128255.937 62 09° 18' 00.000" 101° 14' 00.000" 745294.979 1028711.503
30 10° 12 00.000" 101° 10' 00.000" 737331.436 1128231.275 63 09° 17' 00.000" 101° 14' 00.000" 745306.589 1026867.664
31 09° 58' 00.000" 101° 10’ 00.000" 737502.425 1102417.632 64 09° 17' 00.000" 101° 15' 00.000" 747138.131 1026879.230
32 09° 58' 00.000" 101° 13' 00.000" 742985.810 1102453.952 65 09° 15' 00.000" 101° 15' 00.000" 747161.463 1023191.518
33 10° 00' 00.000" 101° 13' 00.000" 742961.063 1106141.713 66 09° 15' 00.000" 101° 11' 00.000" 739834.723 1023145.931




5197 1 AAfurU 81939 vaulwnvasuyasdrsn lunsiadnalne wanelay G1/65 ()

AU Datum: Indian 1975 UTM Zone 47N
#1999 AfagiAans NNANIARUY UTM
Tuzui 2 asfgn (wil) a9333n (Azuaan) wile Azduean
Wuil A (do)
67 09° 11' 00.000" 101° 11' 00.000" 739879.758 1015770.840
68 09° 11' 00.000" 101° 12' 00.000" 741711.759 1015782.029
69 09° 06' 00.000" 101° 12' 00.000" 741768.026 1006563.101
70 09° 06' 00.000" 101° 12' 30.000" 742684.247 1006568.678
71 09° 04' 00.000" 101° 12 30.000" 742706.696 1002881.098
72 09° 04' 00.000" 101° 14' 00.000" 745455.643 1002897.897
73 09° 00' 00.000" 101° 14' 00.000.000" 745500.804 995522.631
il B
74 10° 28' 00.000" 101° 20' 00.000" 755381.235 1157863.227
75 10° 39' 00.000" 101° 20' 00.000" 755229.780 1178148.057
76 10° 39' 00.000" 101° 20' 35.336" 756304.008 1178156.163
77 10° 18' 00.000" 101° 28' 33.439" 771143.687 1139539.977
78 10° 18' 00.000" 101° 24' 00.000" 762821.109 1139476.618
79 10° 28' 00.000" 101° 24' 00.000" 762681.801 1157918.041

3UN 3 duisvasuuasd1san lunsas1ilne wanewmy G3/65




15197 2 AARurU 91939 vaulwnveswyasdrsaa lunsiasgnalne wunela G3/65 13197 2 AAAUMU 91939 vauwnvasuUasd1sia Tunziadnalneg nunelay G3/65 (va)

AU Datum: Indian 1975 UTM Zone 47N AUNUS Datum: Indian 1975 UTM Zone 47N
#1999 AfagiAans NNANIARUY UTM 81984 nfingiasns ANANIAKUY UTM
Tuguit 3 azAgn (wile) 299330 (Aziuen) wile AzIUBDN Tuguil 3 azAyn (wila) 293330 (Azdusen) witle AzudaN
it A Wuil A (do)
1 07° 05' 37.000" 101° 45' 00.000" 803752.125 784936.458 34 07° 50' 00.000" 102° 22' 00.000" 871309.929 867292.739
2 08° 08' 00.000" 101° 45' 00.000" 803019.888 899996.851 35 07° 50' 00.000" 102° 24' 00.000" 874990.431 867322.396
3 08° 08' 00.000" 101° 48' 00.000" 808533.544 900034.662 36 07° 48' 00.000" 102° 24' 00.000" 875020.256 863631.372
4 08° 06' 00.000" 101° 48' 00.000" 808559.019 896345.627 37 07° 48' 00.000" 102° 26' 00.000" 878701.176 863661.198
5 08° 06' 00.000" 101° 50' 00.000" 812235.220 896371.111 38 07° 44' 00.000" 102° 26' 00.000" 878761.030 856278.911
6 08° 04' 00.000" 101° 50' 00.000" 812260.893 892681.979 39 07° 44' 00.000" 102° 28' 00.000" 882442.660 856308.779
7 08° 04' 00.000" 101° 52' 00.000" 815937.501 892707.663 40 07° 40' 00.000" 102° 28' 00.000" 882502.583 848926.257
8 08° 02' 00.000" 101° 52' 00.000" 815963.371 889018.431 41 07° 40' 00.000" 102° 30' 00.000" 886184.918 848956.161
9 08° 02' 00.000" 101° 54' 00.000" 819640.384 889044.312 42 07° 34' 00.000" 102° 30' 00.000" 886274.695 837882.023
10 08° 00' 00.000" 101° 54' 00.000" 819666.449 885354.980 43 07° 34' 00.000" 102° 32' 00.000" 889958.017 837911.830
11 08° 00' 00.000" 101° 58' 00.000" 827021.392 885407.432 44 07° 28' 00.000" 102° 32' 00.000" 890047.472 826837.339
12 08° 09' 00.000" 101° 58' 00.000" 826900.524 902010.418 45 07° 28' 00.000" 102° 34' 00.000" 893731.773 826867.042
13 08° 09' 00.000" 101° 54' 00.000" 819548.309 901957.009 46 07° 20' 00.000" 102° 34' 00.000" 893850.320 812100.581
14 08° 12' 00.000" 101° 54' 00.000" 819508.444 907491.039 47 07° 20' 00.000" 102° 37" 00.000" 899378.687 812144.875
15 08° 12' 00.000" 101° 50' 00.000" 812157.568 907438.538 48 07° 10' 00.000" 102° 28' 54.000" 884594.479 793570.348
16 08° 13' 00.000" 101° 50' 00.000" 812144.534 909283.113 49 06° 50' 00.000" 102° 21' 12.000" 870665.873 756556.964
17 08° 13' 00.000" 101° 48' 00.000" 808469.404 909257.271 50 06° 38' 54.000" 102° 15' 24.000" 860106.038 736001.819
18 08° 17' 30.000" 101° 48' 00.000" 808411.122 917557.643 51 06° 38' 54.000" 101° 59' 00.000" 829854.183 735810.905
19 08° 17' 30.000" 101° 45' 00.000" 802899.660 917519.117 52 07° 05' 37.000" 101° 59' 00.000" 829546.894 785095.970
20 08° 22' 15.000" 101° 45' 00.000" 802838.683 926280.289 uit B
21 08° 22' 15.000" 101° 52' 00.000" 815696.517 926372.111 53 07° 36' 00.000" 102° 36' 00.000" 897294.397 841664.062
22 08° 15' 00.000" 101° 52' 00.000" 815793.311 912998.518 54 07° 48' 00.000" 102° 36' 00.000" 897107.669 863814.718
23 08° 15' 00.000" 102° 06' 00.000" 841520.736 913190.919 55 07° 48' 00.000" 102° 44' 00.000" 911835.207 863942.808
24 08° 04' 00.000" 102° 06' 00.000" 841676.717 892895.903 56 07° 44' 00.000" 102° 44' 00.000" 911900.327 856558.174
25 08° 04' 00.000" 102° 10' 00.000" 849031.769 892952.403 57 07° 44' 00.000" 102° 46' 00.000" 915583.134 856590.656
26 08° 00' 00.000" 102° 10' 00.000" 849088.833 885571.974 58 07° 40' 00.000" 102° 46' 00.000" 915648.278 849205.763
27 08° 00" 00.000" 102° 16' 00.000" 860124.084 885658.289 59 07° 40' 00.000" 102° 52' 00.000" 926699.264 849304.120
28 07° 58' 00.000" 102° 16' 00.000" 860153.340 881967.730 60 07° 38' 16.000" 102° 52' 00.000" 926728.070 846103.641
29 07° 58' 00.000" 102° 18' 00.000" 863832.292 881996.982 61 07° 38' 16.000" 102° 47" 02.000" 917579.599 846022.339
30 07° 56' 00.000" 102° 18' 00.000" 863861.725 878306.308 62 07° 36' 00.000" 102° 47' 02.000" 917616.296 841837.493
31 07° 56' 00.000" 102° 20' 00.000" 867541.095 878335.738 63 07° 36' 00.000" 102° 44' 00.000" 912028.899 841788.946
32 07° 54' 00.000" 102° 20" 00.000" 867570.703 874644.947 64 07° 27" 46.000" 102° 44' 00.000" 912158.899 826589.002
33 07° 54' 00.000" 102° 22' 00.000" 871250.492 874674.553 65 07° 23' 26.000" 102° 40' 00.000" 904855.307 818527.737
66 07° 28' 00.000" 102° 40' 00.000" 904785.459 826957.835

7- 8-



15197 2 AARIUMU 81939 voulwnvasuyasdrsaa lunsiadnalne wunelay G3/65 ()

AAU Datum: Indian 1975 UTM Zone 47N
81484 AfagiAans ANANIARUY UTM
Tuzum 3 asfgn (wila) a9333n (Aziuaan) wile Azduean

il B (de)

67 07° 28' 00.000" 102° 38' 00.000" 901100.764 826927.290

68 07° 36' 00.000" 102° 38' 00.000" 900977.823 841694.854
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1.0 PURPOSE

This document has been created as part of the PTTEP corporate Well Management System
(WMS) to support the minimum requirements and best practice that should be followed in
PTTEP operations. This drilling manual includes standards, procedures and guidelines in
support of best operational practice.

This document supports the following generic objectives as part of the PTTEP corporate WMS:

. To specify a mechanism to ensure that PTTEP assets remain fit for service and
deliver the required safety, environmental and commercial performance
throughout the asset life cycle.

. To provide a basis for the management of equipment reliability and integrity
through the assets, business processes and organization.

. To ensure that effort is focused on the equipment most critical to safety,
environmental and business performance.

. To ensure that the risk of Major Accident Events (MAE’s) are reduced to ‘As Low
As Reasonably Practicable’ (ALARP).

. To be flexible to and reflect operational experience and accommodate change.

The relevant user group within PTTEP must utilise this document and take account of and
develop other relevant (asset specific) guidelines, procedures and best practices throughout all
project life cycles.

2.0 SCOPE

This document applies to the following project life cycle phases:

Identify / Assess Select Define Execute Operate

X X X X X

As part of the corporate WMS this document supports internal policy and best pratice processes
that shall be implemented by all PTTEP asset teams throughout the project life cycle.

Where National Regulatory requirements are more stringent, they shall take precedence over
this and other relevant documents within the WMS. In such cases, the document owner shall be
notified to determine whether document a revision is required.

21 LANGUAGE

In this document, the words may, should, and shall have the following meanings:
May Indicates a possible course of action

Should Indicates a preferred course of action

Shall Indicates a course of action with a mandatory status
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1.0 PURPOSE
This PTTEP document has been written to detail the minimum requirements of Projects and
Assets to comply with the PTTEP Policy on Well Engineering.

This document provides the framework for the management and assurance of Well
Engineering within PTTEP and has the following objectives:

e To specify a mechanism to ensure that PTTEP assets remain fit for service and
deliver the required safety, environmental and commercial performance
throughout the asset life cycle.

e To provide a basis for the management of equipment reliability and integrity
through the assets, business processes and organization.

e To ensure that effort is focused on the equipment most critical to safety,
environmental and business performance.

¢ To ensure that the risk of Major Accident Events (MAE’s) are reduced to ‘As Low
As Reasonably Practicable’ (ALARP)

e To be flexible to and reflect operational experience and accommodate change.

PTTEP Assets shall adhere to this document and take account of other guidelines and
procedures which shall be applied throughout the well/asset life cycle.

2.0 SCOPE

This document applies to the following project life cycle phases:

Identify / Assess Select Define Execute Operate

X X X X X

This document defines the processes that shall be implemented by all PTTEP onshore &
offshore oil and gas production and related assets. The processes shall be applied at project
development phase through to abandonment.

Where National Regulatory requirements are more stringent, they shall take precedence over
this document. In such cases, the document owner shall be notified to determine whether
document revision is required.

21 LANGUAGE

In this document, the words may, should, and shall have the following meanings:

12.2  Barite-Water Mix for Water Base MUGS..............ccccccccvuoecucvnincecrciccccnccn. .69
12.3  Barite - Base Fluid mix for Non-Aqueous Based Mud. .69
T2.4  COMEBNE PIUGS......cooueeiiiiieieieeee ettt st sttt ettt sttt 70
12.5  Reactive Squeeze Plug Mixes (Gunk Squeezes)... .70
13.0  Special Well Control Situation 72
13.1 Well Control With Non-Aqueous Based Mud.......... .72
13.2  MUMIlAtEral WEIIS................cccovuiviiiiiiiiiiciccctccecc et 75
13.3  Slim Hole Dirilling OO .76
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15.1  Well Control Formulae - PTTEP Units.... .79
15.2  Well Control Formulae - Oil Field UNts...............ccccccccoeicureinenvivicricicicicccean, .80
16.3  Surface BOP Kill Sheet - Vertical Well (PTTEP UNits) (1/2)........cccoecvoeeeniicciniiiccieiicceae 81
15.4  Surface BOP Kill Sheet - Vertical Well (PTTEP Units) (2/2)....

15.5  Surface BOP Kill Sheet - Deviated Well (PTTEP Units) (1/3) .

16.6  Surface BOP Kill Sheet - Deviated Well (PTTEP Units) (2/3) .

15.7  Surface BOP Kill Sheet - Deviated Well (PTTEP Units) (3/3)

15.8  Subsea BOP Kill Sheet - Vertical Well (PTTEP UNits) (1/2).......cccoocumvumivcisiceceisccsiccisceciiciinns 86
15.9  Subsea BOP Kill Sheet - Vertical Well (PTTEP UNits) (2/2)........cccccuevueivcvscnecisccsicciscesiiciinns 87
15.10 Subsea BOP Kill Sheet - Deviated Well (PTTEP Units) (1/3).......c.ccccccoeuvvnvivniciniiicciiicicieiaans 88
15.11 Subsea BOP Kill Sheet - Deviated Well (PTTEP Units) (2/3).........c..ccccceuvvueivueiciniicceciiciciccaans 89
15.12 Subsea BOP Kill Sheet - Deviated Wells (PTTEP Units) (3/3).....ccccoueoreioeseiinesiesniieseireaeeneen 90
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May Indicates a possible course of action

Should Indicates a preferred course of action

Shall Indicates a course of action with a mandatory status
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REVISION DATE: 19-06-15

SAFETY DATA SHEET
DUO-TEC

1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

PRODUCT NAME DUO-TEC
APPLICATION Viscosifier
SUPPLIER M-I SWACO.

Holburn House,

475-485, Union Street,
Aberdeen. AB11 6DB
Scotland. UK

T = +44 (0)1224-336336

F = +44 (0)1224-336351
E-mail =

MBXMSDS-EH@ miswaco.com

EMERGENCY TELEPHONE (24 Hour) Europe +44 (0) 208 762 8322, Asia Pacific +65 633 44 177, China +86 10 5100 3039, Middle

East and Africa +961 3 487 287.

2 HAZARDS IDENTIFICATION

Not regarded as a health or environmental hazard under current legislation.

3 COMPOSITION/INFORMATION ON INGREDIENTS

Name EC No. CAS-No. Content Classification
GLYOXAL 203-474-9 107-22-2 <1% Muta3;R68 Xn;R20 R43 Xi;R36/38
XANTHAN GUM 234-394-2 11138-66-2 60-100% -

The Full Text for all R-Phrases are Displayed in Section 16

COMPOSITION COMMENTS
The data shown is in accordance with the latest EC Directives.

4 FIRST-AID MEASURES

INHALATION

Move the exposed person to fresh air at once. If respiratory problems, artificial respiration/oxygen. Get medical attention if any discomfort
continues.

INGESTION

Rinse mouth thoroughly with water and give large amounts of milk or water to people not unconscious. Get medical attention if

any discomfort continues.

SKIN CONTACT

Remove contaminated clothing immediately and wash skin with soap and water. Get medical attention if any discomfort continues..

EYE CONTACT
Promptly wash eyes with plenty of water while lifting the eye lids. Continue to rinse for at least 15 minutes. Get medical attention if any
discomfort continues.

5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA
Water spray, foam, dry powder or carbon dioxide.

UNUSUAL FIRE & EXPLOSION HAZARDS
High concentrations of dust may form explosive mixture with air.
SPECIFIC HAZARDS

Fire or high temperatures create: Asphyxiating gases/vapours/fumes of: Carbon dioxide (CO2). Carbon monoxide (CO).

PROTECTIVE MEASURES IN FIRE
Self contained breathing apparatus and full protective clothing must be worn in case of fire.
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6 ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS

Wear protective clothing as described in Section 8 of this safety data sheet.

ENVIRONMENTAL PRECAUTIONS

Do not allow to enter drains, sewers or watercourses.

SPILL CLEAN UP METHODS

Avoid generation and spreading of dust. Shovel into dry containers. Cover and move the containers. Flush the area with water. Be aware
of the potential for surfaces to become slippery when wet.

7 HANDLING AND STORAGE

USAGE PRECAUTIONS
Avoid handling which leads to dust formation. Provide good ventilation. Do not use contact lenses.

STORAGE PRECAUTIONS
Store in tightly closed original container in a dry, cool and well-ventilated place.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

INGREDIENT COMMENTS
NUI = Nuisance dust, WEL TWA 4mg/m3 Respirable Dust, 10 mg/m3 Total Dust.

PROTECTIVE EQUIPMENT

ENGINEERING MEASURES

Provide adequate general and local exhaust ventilation.

RESPIRATORY EQUIPMENT

Respiratory protection must be used if air contamination exceeds acceptable level. Dust filter P2 (for fine dust).

HAND PROTECTION

No specific hand protection noted, but gloves may still be advisable. For prolonged or repeated skin contact use suitable protective

gloves. Butyl rubber or polyvinyl acetate.
EYE PROTECTION

Wear dust resistant safety goggles where there is danger of eye contact.

OTHER PROTECTION
Wear appropriate clothing to prevent repeated or prolonged skin contact. Provide eyewash station.

9 PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE Powder, dust

COLOUR Cream

ODOUR Mild (or faint).

SOLUBILITY Completely soluble in water

RELATIVE DENSITY 1.5sg@ 20 °c pH-VALUE, DILUTED SOLUTION T@1%
AUTO IGNITION >200°C

TEMPERATURE (°C)

10 STABILITY AND REACTIVITY

STABILITY

Stable under normal temperature conditions.
MATERIALS TO AVOID

Avoid: Strong oxidising substances.

HAZARDOUS DECOMPOSITION PRODUCTS
Fire or high temperatures create: Asphyxiating gases/vapours/fumes of: Carbon dioxide (CO2). Carbon monoxide (CO).

11 TOXICOLOGICAL INFORMATION
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INHALATION
Dust may irritate respiratory system or lungs.
INGESTION
May cause discomfort if swallowed.
SKIN CONTACT
Powder may cause mechanical irritation to skin.

EYE CONTACT
Particles in the eyes may cause irritation and smarting.

12 ECOLOGICAL INFORMATION

ECOTOXICITY
Contact M-I Swaco's QHSE Department for ecological information.

13 DISPOSAL CONSIDERATIONS

DISPOSAL METHODS

Recover and reclaim or recycle, if practical. Dispose of waste and residues in accordance with local authority requirements.

14 TRANSPORT INFORMATION

GENERAL The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,

ADR/RID).

15 REGULATORY INFORMATION

RISK PHRASES

NC Not classified.
SAFETY PHRASES

NC Not classified.
UK REGULATORY REFERENCES

Chemicals (Hazard Information & Packaging) Regulations. The Control of Substances Hazardous to Health Regulations

EU DIRECTIVES

Dangerous Substance Directive 67/548/EEC. Dangerous Preparations Directive 1999/45/EC.

16 OTHER INFORMATION

GENERAL INFORMATION

HMIS Health - 2 HMIS Flammability - 1 HMIS Physical Hazard - 0 E - Safety glasses, Gloves, Dust Respirator

INFORMATION SOURCES

Material Safety Data Sheet, Misc. manufacturers. Micromedex. European Chemicals Bureau - ESIS (European Chemical Substances

Information System).

REVISION COMMENTS

General revision. Compiled or revised by Sandra McWilliam
ISSUED BY

Dr. Kirsty Walker

REVISION DATE 19-06-07

REV. NO./REPL. SDS GENERATED 2

SDS NO. 10800

RISK PHRASES IN FULL

R20 Harmful by inhalation.

R36/38 Irritating to eyes and skin.

R43 May cause sensitisation by skin contact.
R68 Possible risk of irreversible effects.

3/ 4
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DISCLAIMER

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of
the data are obtained from sources beyond our direct supervision. We cannot make any assertions as to its reliability or
completeness; therefore, user may rely only at user's risk. We have made no effort to censor or conceal deleterious aspects

of this product. Since we cannot anticipate or control the conditions under which this information and product may be used,

we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the
obligation of each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this
product. Additional information will be furnished upon request to assist the user; however, no warranty, either expressed or
implied, nor liability of any nature with respect to this product or to the data herein is made or incurred hereunder.
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MATERIAL SAFETY DATA SHEET
Trade Name: BARITE

MATERIAL SAFETY DATA SHEET MSDS NO. 10617 Revision Date: 06/04/2017 Page 2/6

3. COMPOSITION/INFORMATION ON INGREDIENTS

MSDS NO. 10617 Trade Name: BARITE Revision Date: 06/04/2017
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION Ingredient ICAS No. Wt. % Comments:
Barite [7727-43-7 91 -93 No comments.
Trade Name: BARITE Silica, crystalline, quartz 14808-60-7 1-11 No comments.
Chemical Family: Mixture Mica 12001-26-2 1-5 INo comments.
Product Use: Oil well drilling fluid additive.
Emergency Telephone (24 hr.): 281-561-1600 4. FIRST AID MEASURES
. Eye Contact: Promptly wash eyes with lots of water while lifting eye lids. Continue to rinse for at
Supplied by: M-I L.L.C. least 15 minutes. Get medical attention if any discomfort continues.
P.O. Box 42842 .
Houston, TX 77242 Skin Contact: Wash skin thoroughly with soap and water. Remove contaminated clothing and
WWW.miswaco.com launder before reuse. Get medical attention if any discomfort continues.
Telephone Number: 281-561-1512 . . ) . . o -
. Inhalation: Move person to fresh air. If not breathing, give artificial respiration. If breathing is
Prepared by: Product Safety Group . ) - -
difficult, give oxygen. Get medical attention.
Revision Number: 4 Ingestion: Dilute with 2 - 3 glasses of water or milk, if conscious. Never give anything by mouth
to an unconscious person. If signs of irritation or toxicity occur seek medical
HMIS Rating attention.
Health: 1* Flammability: 0 Physical Hazard: 0 PPE: E General notes: Persons seeking medical attention should carry a copy of this MSDS with them.
HMIS Key: 4=Severe, 3=Serious, 2=Moderate, 1=Slight, 0=Minimal Hazard. *Chronic effects - See Section 11. See 5. FIRE FIGHTING MEASURES

Section 8 for Personal Protective Equipment recommendations. Flammable Properties

2. HAZARDS IDENTIFICATION Flash Point: F (C): NA

Flammable Limits in Air - Lower (%): ND
Flammable Limits in Air - Upper (%): ND

Emergency Overview: Cau_tion! May cause eye, skin, and respiratory tract irritation.lLong terml inhqlgtion of Autoignition Temperature: F (C): ND
particulates may cause lung damage. Cancer hazard. Contains crystalline silica Flammability Class: NA
which may cause cancer. Other Flammable Properties: ND

Canadian Classification: Extinguishing Media: This matgrlal _|s not combustible. Use extinguishing media appropriate for
UN PIN No: Not regulated. WHMIS Class: D2A surrounding fire.

. Protection Of Fire-Fighters:
Physical Powder. Odor: Odorless Color: Tan to grey
State: Special Fire-Fighting Procedures: Do not enter fire area without proper personal protective equipment, including

) NIOSH/MSHA approved self-contained breathing apparatus. Evacuate area and fight fire from a safe distance. Water

Potential Health Effects: spray may be used to keep fire-exposed containers cool. Keep water run off out of sewers and waterways.
Acute Effects Hazardous Combustion Products: Not determined.

Eye Contact: May cause mechanical irritation

Skin Contact: May cause mechanical irritation. - 6. ACCIDENTAL RELEASE MEASURES

Inhalation: May cause mechanical irritation. Personal Precautions: Use personal protective equipment identified in Section 8.

Ingestion: May cause gastric distress, nausea and vomiting if ingested. Spill Procedures: Evacuate surrounding area, if necessary. Contain spilled material. Avoid the

generation of dust. Sweep, vacuum, or shovel and place into closable container for

Carcinogenicity & Chronic See Section 11 - Toxicological Information. disposal.
Effects: ) . Environmental Precautions: Do not allow to enter sewer or surface and subsurface waters. Waste must be
Routes of Exposure: Eyes. Dermal (skin) contact. Inhalation. disposed of in accordance with federal, state and local laws
Target Organs/Medical Eyes. Skin. Respiratory System. P ' '
Conditions Aggravated by
Overexposure: | 7. HANDLING AND STORAGE

Handling: Put on appropriate personal protective equipment. Avoid contact with skin and eyes.
Avoid generating or breathing dust. Use only in a well ventilated area. Wash

thoroughly after handling.
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Storage: Store in dry, well-ventilated area. Keep container closed. Store away from 9. PHYSICAL AND CHEMICAL PROPERTIES
incompatibles. Follow safe warehousing practices regarding palletizing, banding, - - — -
) ; ; Melting/Freezing Point: 2876F (1580C)
shrink-wrapping and/or stacking. Boiling Point: ND
Vapor Pressure: ND
8. EXPOSURE CONTROLS/PERSONAL PROTECTION Vapor Density (Air=1): ND
Exposure Limits (TLV & PEL - 8H TWA): Evaporation Rate: ND
_ Odor Threshold(s): ND
Ingredient CAS No. Wt. % ACGIH TLV| OSHA PEL Other Notes
Barite 7727-43-7| 91 - 93 10 mg/m 15 mg/m? NA| None
total); 5]
g e | 10. STABILITY AND REACTIVITY
Silica, crystalline, quartz 14808-60-7 1-11] 0.025 mg/m’|see Table Z-3] NIOSH: 0.05) R Chemical Stability: Stable
mg/m® TWA Conditions to Avoid: Keep away from heat, sparks and flame.
Materials to Avoid: Not determined.
(10H day/40H o . .
wk) Hazardous Decomposition For thermal decomposition products, see Section 5.
Mica 12001-26-2 1-5 3 mg/im?[see Table Z-3 NA| None Products:
Hazardous Polymerization: Will not occur
Notes
(R) Respirable fraction (ACGIH); 11. TOXICOLOGICAL INFORMATION
Table Z-3: PEL for Mineral Dusts containing crystalline silica are 10 mg/m3 ! (%Si02+2) for quartz and 1/2 the calculated
quartz value for cristobalite and tridymite. Component Toxicological Data: Any adverse component toxicological effects are listed below. If no effects are listed,

. . . . . . i no such data were found.
Engineering Controls: Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to

ensure air contamination and keep workers exposure below the applicable limits. lIngredient IComponent Toxicological Summary
Personal Protection Equipment Silica, crystalline, Crystalline silica islthe most widely occurring of all minerals. The most common form oflsilica'is
quartz isand. The International Agency for Research on Cancer (IARC) has designated crystalline silica
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical in the form of quartz or cristobalite a Group 1 (carcinogenic to humans). This designation was
hazards present and the risk of exposure to those hazards. The PPE recommendations below are based on our based on an mcreang risk of Iung‘canc‘gr among crystalline silica exposgd wquers. AIARC did
assessment of the chemical hazards associated with this product. The risk of exposure and need for respiratory gﬁéi;?:ttz;irecsmgg?;g%St'tﬁreyrSt?glrg?nz"g;gﬁil:?t?%rfngr;/ztvavlﬁgcs)gls:zt?;?/dbg ;g;ggg:ﬁ'ﬁ!n
protection will vary from workplace to workplace and should be assessed by the user. inherent characteristics of the crystalline silica or external factors affecting its biological activity or
Eye/Face Protection: Dust resistant safety goggles. distribution of polymorphs. (IARC Vol. 68, 1997, p. 41). »
IThe National Toxicology Program (NTP) classifies crystalline silica as "reasonably anticipated to
Skin Protection: Wear appropriate clothing to prevent repeated or prolonged skin contact. Chemical cause cancer in humans” (6th Annual Report on Carcinogens, 1991). Long term inhalation of
resistant gloves recommended for prolonged or repeated contact. Use protective crystalline silica can also result in the lung disease, silicosis. Symptoms of this disease include
gloves made of: Neoprene. Nitrile. coughing and shortness of breath. (NJ HSFS, January 1996)
Mica IStudies of workers with long term exposure to mica dust indicated a higher incidence of
Respiratory Protection: All respiratory protection equipment should be used within a comprehensive pbneumonconiosis (“dusty lung" disease). Symptoms of pneumoconiosis may include chronic
respiratory protection program that meets the requirements of 29 CFR 1910.134 lcough, dyspnea (shortness of breath) and fatigue. (HSDB)

(U.S. OSHA Respiratory Protection Standard) or local equivalent.

If exposed to airborne particles of this product use at least a NIOSH-approved N95 Product T(_JX|coqu|caI Info.rmatlon. T . .
) ; K . Long term inhalation of particulate can cause irritation, inflammation and/or permanent injury to the lungs. llinesses such
half-mask disposable or re-useable particulate respirator. In work environments

containing oil mist/aerosol use at least a NIOSH-approved P95 half-mask disposable as pneumoconiosis ("dusty lung"), pulmonary fibrosis, chronic bronchitis, emphysema and bronchial asthma may develop.
or re-useable particulate respirator.

General Hygiene Considerations: Work clothes should be washed separately at the end of each work day. Disposable

clothing should be discarded, if contaminated with product. 12. ECOLOGICAL INFORMATION
Product Ecotoxicity Data: Contact M-I Environmental Affairs Department for available product ecotoxicity data.
9. PHYSICAL AND CHEMICAL PROPERTIES ) )

Color: Tan to grey Biodegration: ND

Odor: Odorless Bioaccumulation: ND

Physical State: Powder. Octanol/Water Partition ND

pH: ND Coefficient:

Specific Gravity (H20 = 1): 4.20 - 4.25 at 68F (20C)

Solubility (Water): Insoluble
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13. DISPOSAL CONSIDERATIONS

Waste Classification:

Waste Management:

Disposal Method:

ND

Under U.S. Environmental Protection Agency (EPA) Resource Conservation and
Recovery Act ( RCRA), it is the responsibility of the user to determine at the time of
disposal, whether the product meets RCRA criteria for the hazardous waste. This is
because product uses, transformations, mixtures, processes, etc., may render the
resulting materials hazardous. Empty containers retain residues. All labeled
precautions must be observed.

Recover and reclaim or recycle, if practical. Should this product become a waste,
dispose of in a permitted industrial landfill. Ensure that the containers are empty by
the RCRA criteria prior to disposal in a permitted industrial landfill.

14. TRANSPORT INFORMATION

U.S. DOT Shipping Description:

Canada TDG Shipping Description:

UN PIN No:

IMDG Shipping Description:

ICAO/IATA Shipping Description:

Not regulated for transportation by DOT, TDG, IMDG,

ICAO/IATA.

Not regulated.
Not regulated.

Not regulated.

Not regulated.

15. REGULATORY INFORMATION

U.S. Federal and State Regulations

SARA 311/312 Hazard Catagories:Delayed (chronic) health hazard.

SARA 302/304, 313; CERCLA RQ,Note: If no components are listed below, this product is not subject to the referenced
California Proposition 65: SARA and CERCLA regulations and is not known to contain a Proposition 65 listed
chemical at a level that is expected to pose a significant risk under anticipated use

conditions.
Ingredient SARA 302 ICERCLA CA 65 CA 65
/ TPQs RQ Cancer [ Dev. Tox.
Silica, crystalline, quartz X

International Chemical Inventories

Australia AICS - Components are listed or exempt from listing.
Canada DSL - Components are listed or exempt from listing.
China Inventory - Components are listed or exempt from listing.
European Union EINECS/ELINCS - Components are listed or exempt from listing.

Japan METI ENCS - Components are listed or exempt from listing.
Korea TCCL ECL - Components are listed or exempt from listing.
Philippine PICCS - Components are listed or exempt from listing.

U.S. TSCA - Components are listed or exempt from listing.
U.S. TSCA - No components are subject to TSCA 12(b) export notification requirements.

Canadian Classification:

Controlled Products Regulations Statement: This product has been classified in accordance with the hazard criteria of the
CPR and the MSDS contains all the information required by the CPR.

MATERIAL SAFETY DATA SHEET
Trade Name: BARITE
MSDS NO. 10617 Revision Date: 06/04/2017 Page 6/6

WHMIS Class: D2A

16. OTHER INFORMATION

The following sections have been revised: 1, 3,5, 9, 10, 11, 12, 14, 15, 16
NA - Not Applicable, ND - Not Determined.

Disclaimer:

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained from
sources beyond our direct supervision. We can not make any assertions as to its reliability or completeness; therefore, user may rely on it only at user’s
risk. We have made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditions under which
this information and product may be used, we make no guartantee that the precautions we have suggested will be adequate for all individuals and/or
situations. It is the obligation of each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this
product. Additional information will be furnished upon request to assist the user; however, no warranty, either expressed or implied, nor liability of any
nature with respect to this product or to the data herein is made or incurred hereunder.



REVISION DATE: 13-03-14 SDS NO.:

SAFETY DATA SHEET
SODA ASH

11693

1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

PRODUCT NAME
SYNONYMS, TRADE NAMES
APPLICATION

SUPPLIER

SODA ASH
SODIUM CARBONATE
pH modifier.

M-I SWACO.

Holburn House,

475-485, Union Street,
Aberdeen. AB11 6DB
Scotland. UK

T = +44 (0)1224-336336

F = +44 (0)1224-336351
E-mail =

MBXMSDS-EH@ miswaco.com
EMERGENCY TELEPHONE
East and Africa +961 3 487 287.

(24 Hour) Europe +44 (0) 208 762 8322, Asia Pacific +65 633 44 177, China +86 10 5100 3039, Middle

2 HAZARDS IDENTIFICATION

Irritating to eyes.

CLASSIFICATION Xi;R36.

3 COMPOSITION/INFORMATION ON INGREDIENTS

Name EC No. CAS-No. Content Classification

SODIUM CARBONATE 207-838-8 497-19-8 60-100% Xi;R36

The Full Text for all R-Phrases are Displayed in Section 16

COMPOSITION COMMENTS
The data shown is in accordance with the latest EC Directives.

4 FIRST-AID MEASURES

INHALATION

Move the exposed person to fresh air at once. If respiratory problems, artificial respiration/oxygen. Get medical attention if any discomfort
continues.

INGESTION

Do not induce vomiting. Immediately give a couple of glasses of water or milk, provided the victim is fully conscious. Get medical attention
if any discomfort continues.

SKIN CONTACT

Remove contaminated clothing immediately and wash skin with soap and water. Get medical attention promptly if symptoms occur after
washing.

EYE CONTACT

Make sure to remove any contact lenses from the eyes before rinsing. Promptly wash eyes with plenty of water while lifting the eye lids.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA
Use fire-extinguishing media appropriate for surrounding materials.

SPECIAL FIRE FIGHTING PROCEDURES
Containers close to fire should be removed immediately or cooled with water.

SPECIFIC HAZARDS
Fire or high temperatures create: Vapours/gases/fumes of: Carbon dioxide (CO2).
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REVISION DATE: 13-03-14 SDS NO.:

SODA ASH

PROTECTIVE MEASURES IN FIRE
Self contained breathing apparatus and full protective clothing must be worn in case of fire.

11693

6 ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS

Wear protective clothing as described in Section 8 of this safety data sheet.

ENVIRONMENTAL PRECAUTIONS

Do not allow to enter drains, sewers or watercourses.

SPILL CLEAN UP METHODS

Avoid generation and spreading of dust. Shovel into dry containers. Cover and move the containers. Flush the area with water.

7 HANDLING AND STORAGE

USAGE PRECAUTIONS

Avoid inhalation of dust and contact with skin and eyes.

STORAGE PRECAUTIONS

Store in tightly closed original container in a dry, cool and well-ventilated place.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

INGREDIENT COMMENTS
NUI = Nuisance dust, WEL TWA 4mg/m3 Respirable Dust, 10 mg/m3 Total Dust.

PROTECTIVE EQUIPMENT

ENGINEERING MEASURES
Provide adequate general and local exhaust ventilation.

RESPIRATORY EQUIPMENT

No specific recommendation made, but respiratory protection may still be required under exceptional circumstances when excessive air
contamination exists. Wear mask supplied with: Dust filter P2 (for fine dust).

HAND PROTECTION

For prolonged or repeated skin contact use suitable protective gloves. Use protective gloves made of: Neoprene, nitrile, polyethylene or
PVC.

EYE PROTECTION

Wear approved chemical safety goggles where eye exposure is reasonably probable.

OTHER PROTECTION
Wear appropriate clothing to prevent any possibility of skin contact. Provide eyewash station.

9 PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE Granular Powder, dust
COLOUR White
ODOUR No characteristic odour.
SOLUBILITY Completely soluble in water
MELTING POINT (°C) 851°C RELATIVE DENSITY 2.53s.9@ 20°C
pH-VALUE, CONC. SOLUTION 11.6 SOLUBILITY VALUE (g/100g 22g/100g H20 @ 20°C
H20@20°C)
10 STABILITY AND REACTIVITY
STABILITY
Stable under normal temperature conditions and recommended use.
MATERIALS TO AVOID
Avoid contact with acids and oxidising substances.
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REVISION DATE: 13-03-14 SDSNO.: 11693 REVISION DATE: 13-03-14 SDS NO.: 11693

SODA ASH SODA ASH

HAZARDOUS DECOMPOSITION PRODUCTS REVISION COMMENTS
Fire or high temperatures create: Vapours/gases/fumes of: Carbon dioxide (CO2). General revision. Compiled or revised by Laura McDonald

11 TOXICOLOGICAL INFORMATION ISSUED BY

Bill Cameron

INHALATION REVISION DATE 13-03-08
Dust may irritate respiratory system or lungs. REV. NO./REPL. SDS GENERATED 3
INGESTION SDS NO. 11693
May irritate and cause stomach pain, vomiting and diarrhoea. RISK PHRASES IN FULL
SKIN CONTACT R36 Irritating to eyes.

Irritating and may cause redness and pain.

EYE CONTACT
Irritating to eyes. Particles in the eyes may cause irritation and smarting.

12 ECOLOGICAL INFORMATION

ECOTOXICITY
Contact M-I Swaco's QHSE Department for ecological information.

WATER HAZARD CLASSIFICATION
WGK 1

13 DISPOSAL CONSIDERATIONS

DISPOSAL METHODS
Recover and reclaim or recycle, if practical. Dispose of waste and residues in accordance with local authority requirements.

14 TRANSPORT INFORMATION

GENERAL The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,
ADR/RID).

15 REGULATORY INFORMATION

LABELLING

Irritant
RISK PHRASES
R36 Irritating to eyes.
SAFETY PHRASES
S22 Do not breathe dust.
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical

advice.
UK REGULATORY REFERENCES
Chemicals (Hazard Information & Packaging) Regulations.
EU DIRECTIVES
Dangerous Substance Directive 67/548/EEC. Dangerous Preparations Directive 1999/45/EC.
GUIDANCE NOTES

Workplace Exposure Limits EH40.
DISCLAIMER

16 OTHER INFORMATION MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of

the data are obtained from sources beyond our direct supervision. We cannot make any assertions as to its reliability or
GENERAL INFORMATION completeness; therefore, user may rely only at user's risk. We have made no effort to censor or conceal deleterious aspects
HMIS Health - 1 HMIS Flammability - 1 HMIS Physical Hazard - 0 E - Safety glasses, Gloves, Dust Respirator of this product. Since we cannot anticipate or control the conditions under which this information and product may be used,

we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the
INFORMATION SOURCES S . N . . . . .

) ) ) : ) _ . obligation of each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this

Product information provided by the commercial vendor(s). Material Safety Data Sheet, Misc. manufacturers. Micromedex. European product. Additional information will be furnished upon request to assist the user; however, no warranty, either expressed or
Chemicals Bureau - ESIS (European Chemical Substances Information). implied, nor liability of any nature with respect to this product or to the data herein is made or incurred hereunder.
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REVISION DATE: 24-10-14 SDS NO.:

SAFETY DATA SHEET
M-I PAC (ALL GRADES)

10871

1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

PRODUCT NAME
SYNONYMS, TRADE NAMES
APPLICATION

SUPPLIER

M-I PAC (ALL GRADES)
M-I PAC R, MI- PAC SR, M-I PAC SUL and M-I PAC UL.
Fluid loss control

M-I SWACO.

Holburn House,

475-485, Union Street,
Aberdeen. AB11 6DB
Scotland. UK

T = +44 (0)1224-336336

F = +44 (0)1224-336351
E-mail =

MBXMSDS-EH@ miswaco.com
EMERGENCY TELEPHONE
East and Africa +961 3 487 287.

(24 Hour) Europe +44 (0) 208 762 8322, Asia Pacific +65 633 44 177, China +86 10 5100 3039, Middle

2 HAZARDS IDENTIFICATION

Not regarded as a health or environmental hazard under current legislation.

3 COMPOSITION/INFORMATION ON INGREDIENTS

Name EC No. (CAS-No. Content Classification

POLY ANIONIC CELLULOSE 60-100% -

The Full Text for all R-Phrases are Displayed in Section 16
COMPOSITION COMMENTS
The data shown is in accordance with the latest EC Directives.

4 FIRST-AID MEASURES

INHALATION

Move the exposed person to fresh air at once. If respiratory problems, artificial respiration/oxygen. Get medical attention if any discomfort
continues.

INGESTION

Immediately give a couple of glasses of water or milk, provided the victim is fully conscious. Get medical attention if any discomfort
continues.

SKIN CONTACT

Remove contaminated clothing immediately and wash skin with soap and water. Get medical attention promptly if symptoms occur after
washing.

EYE CONTACT

Make sure to remove any contact lenses from the eyes before rinsing. Promptly wash eyes with plenty of water while lifting the eye lids.
Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA
Water spray, foam, dry powder or carbon dioxide.

SPECIAL FIRE FIGHTING PROCEDURES
High concentrations of dust may form explosive mixture with air.

SPECIFIC HAZARDS
Fire or high temperatures create: Vapours/gases/fumes of: Oxides of: Carbon.

PROTECTIVE MEASURES IN FIRE
Self contained breathing apparatus and full protective clothing must be worn in case of fire.
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M-l PAC (ALL GRADES)

10871

6 ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS

Wear protective clothing as described in Section 8 of this safety data sheet.

ENVIRONMENTAL PRECAUTIONS

Do not allow to enter drains, sewers or watercourses.

SPILL CLEAN UP METHODS

Avoid generation and spreading of dust. Shovel into dry containers. Cover and move the containers. Flush the area with water. In case of
spills, beware of slippery floors and surfaces.

7 HANDLING AND STORAGE

USAGE PRECAUTIONS
Avoid inhalation of dust and contact with skin and eyes.

STORAGE PRECAUTIONS
Store in tightly closed original container in a dry, cool and well-ventilated place.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

INGREDIENT COMMENTS
NUI = Nuisance dust, WEL TWA 4mg/m3 Respirable Dust, 10 mg/m3 Total Dust.

PROTECTIVE EQUIPMENT

ENGINEERING MEASURES

Provide adequate general and local exhaust ventilation.

RESPIRATORY EQUIPMENT

No specific recommendation made, but respiratory protection may still be required under exceptional circumstances when excessive air
contamination exists. Dust filter P2 (for fine dust).

HAND PROTECTION

For prolonged or repeated skin contact use suitable protective gloves. Nitrile. or Neoprene.
EYE PROTECTION

Wear approved chemical safety goggles where eye exposure is reasonably probable.
OTHER PROTECTION

Wear appropriate clothing to prevent any possibility of skin contact. Provide eyewash station.

9 PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE Powder, dust

COLOUR White

ODOUR No characteristic odour.
SOLUBILITY Completely soluble in water

RELATIVE DENSITY 1.5-1.6 g/cm3 @ 20 °C (68°F)pH-VALUE, DILUTED SOLUTION 6.5-9.5 @ 10g/l H20

10 STABILITY AND REACTIVITY

STABILITY
Stable under normal temperature conditions and recommended use.

CONDITIONS TO AVOID
Keep away from heat, sparks and open flame.

MATERIALS TO AVOID

Avoid: strong oxidisers.

HAZARDOUS DECOMPOSITION PRODUCTS
Fire or high temperatures create: Vapours/gases/fumes of: Oxides of: Carbon.
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REVISION DATE: 24-10-14
M-I PAC (ALL GRADES)

SDS NO.:

10871

11 TOXICOLOGICAL INFORMATION

INHALATION

Dust in high concentrations may irritate the respiratory system.
INGESTION

May cause discomfort if swallowed.

SKIN CONTACT

Powder may cause mechanical irritation to skin.

EYE CONTACT

Particles in the eyes may cause irritation and smarting.

12 ECOLOGICAL INFORMATION

ECOTOXICITY
Contact M- SWACO's QHSE Department for ecological information.

13 DISPOSAL CONSIDERATIONS

DISPOSAL METHODS

Recover and reclaim or recycle, if practical. Dispose of waste and residues in accordance with local authority requirements.

14 TRANSPORT INFORMATION

GENERAL The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,

ADR/RID).

15 REGULATORY INFORMATION

RISK PHRASES

NC Not classified.
SAFETY PHRASES

NC Not classified.
UK REGULATORY REFERENCES

Chemicals (Hazard Information & Packaging) Regulations. The Control of Substances Hazardous to Health Regulations 1988. Workplace

Exposure Limits EH40.
EU DIRECTIVES

Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive

1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive

76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC, including amendments.

16 OTHER INFORMATION

GENERAL INFORMATION

HMIS Health - 1 HMIS Flammability - 1 HMIS Physical Hazard - 0 E - Safety glasses, Gloves, Dust Respirator

INFORMATION SOURCES

Product information provided by the commercial vendor(s). Material Safety Data Sheet, Misc. manufacturers. Micromedex. European

Chemicals Bureau - ESIS (European Chemical Substances Information).
REVISION COMMENTS

General revision. Compiled or revised by Sandra McWilliam

ISSUED BY

Bill Cameron

REVISION DATE 24-10-07

REV. NO./REPL. SDS GENERATED 4

SDS NO. 10871

RISK PHRASES IN FULL
NC Not classified.
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M-I PAC (ALL GRADES)

DISCLAIMER

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained
from sources beyond our direct supervision. We cannot make any assertions as to its reliability or completeness; therefore, user may rely only at user's
risk. We have made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditions under which
this information and product may be used, we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or
situations. It is the obligation of each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this
product. Additional information will be furnished upon request to assist the user; however, no warranty, either expressed or implied, nor liability of any
nature with respect to this product or to the data herein is made or incurred hereunder.
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Safety data sheet number PID1236
Version 6

Revision date 12/Nov/2018
Supercedes Date: 30/Oct/2014

Safety Data Sheet
POLY-PLUS* DRY

1. Identification of the substance/mixture and of the company/undertaking

1.1 Product identifier

Product name POLY-PLUS" DRY
Product code PID1236

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended Use Shale stabilizer.

Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet
Supplier

M-I Drilling Fluids UK Limited

Westhill Business Park

Westhill AB32 6JL Aberdeenshire
Scotland United Kingdom

+47 51577424
SDS@slb.com

1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

[ 2. Hazards Identification

2.1 Classification of the substance or mixture

GHS Classification

Health hazards Not classified
Environmental hazards Not classified
Physical Hazards Not classified

2.2 Label elements

Signal word
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POLY-PLUS' DRY
Safety data sheet number PID1236
Revision date 12/Nov/2018

None

Hazard Statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Precautionary statements
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains No hazardous components
2.3 Other hazards

Not classified as PBT/vPvB by current EU criteria
Suspended dust may present a dust explosion hazard

Australian statement of hazardous/dangerous nature
Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on Ingredients

3.1 Substances
Not applicable
3.2 Mixtures

This product does not contain any hazardous ingredients, or ingredients with national workplace exposure limits.

4. First Aid Measures

4.1 First aid measures

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact Wash skin thoroughly with soap and water. Get medical attention if irritation persists.

Eye Contact Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses, if worn.

Get medical attention if any discomfort continues.

4.2. Most important symptoms and effects, both acute and delayed

General advice The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Symptoms
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Safety data sheet number PID1236
Revision date 12/Nov/2018

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Firefighting Measures

5.1 Extinguishing media

Suitable extinguishing media
Water Fog, Alcohol Foam, COz2, Dry Chemical.

Extinguishing media which must not be used for safety reasons
None known.

5.2. Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
Dust may form explosive mixture in air.

Hazardous combustion products
Fire or high temperatures create: Carbon oxides (COx), Nitrogen oxides (NOx), Hydrogen cyanide (hydrocyanic acid).

5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental Release Measures

6.1. Personal precautions, protective equipment and emergency procedures

Extinguish all ignition sources. Avoid sparks, flames, heat and smoking. Use personal protective equipment. See also section 8.
Material becomes extremely slippery when wet.

6.2 Environmental precautions

Disposal should be in accordance with applicable regional, national and local laws and regulations. Refer to applicable federal,
state and local regulations.

Environmental exposure controls
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Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and material for containment and cleaning up

Methods for containment
Prevent further leakage or spillage if safe to do so. Cover powder spill with plastic sheet or tarp to minimise spreading.

Methods for cleaning up
Sweep up and shovel into suitable containers for disposal. Take precautionary measures against static discharges. After cleaning,
flush away traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and Storage

7.1 Precautions for safe handling

Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.
Material becomes extremely slippery when wet.

Hygiene Measures
Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product Remove contaminated clothing

7.2 Conditions for safe storage, including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep airborne concentrations below exposure limits. Take
precautionary measures against static discharges.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place Keep away from open
flames, hot surfaces and sources of ignition Suspended dust may present a dust explosion
hazard Avoid contact with: Oxidizing agents

Storage class Chemical storage.

Packaging materials Use specially constructed containers only

8. Exposure Controls/Personal Protection

8.1 Control parameters

Exposure Limits NUI = Nuisance dust, TWA 4mg/m?3 Respirable Dust, 10mg/m? Total Dust. No biological
limit allocated

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
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present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.

Engineering Controls
Ensure adequate ventilation Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection Use eye protection according to EN 166, designed to protect against powders and dusts
Tightly fitting safety goggles Safety glasses with side-shields

Wear gloves according to EN 374 to protect against skin effects from powders Repeated or
prolonged contact Use protective gloves made of: Nitrile Neoprene PVC Frequent change is
advisable

No protective equipment is needed under normal use conditions In case of insufficient
ventilation wear suitable respiratory equipment Half mask with a particle filter P2 (BS EN
143) At work in confined or poorly ventilated spaces, respiratory protection with air supply
must be used.

Wear suitable protective clothing Eye wash and emergency shower must be available at the
work place.

Hand protection

Respiratory protection

Skin and body protection

Hygiene Measures Wash hands before eating, drinking or smoking Remove and wash contaminated clothing

before re-use

8.2.3 Environmental exposure controls

Environmental exposure Use appropriate containment to avoid environmental contamination See section 6 for more

information

9. Physical and Chemical Properties

9.1 Information on basic physical and chemical properties

Physical state Granular
Appearance Powder Dust
Odour Odourless
Colour White

Odour threshold Not applicable

Property Values Remarks
pH No information available
pH @ dilution 5-9 @5gl/

> 150 °C / 302 °F
No information available
Not applicable

No information available
Not applicable

Melting / freezing point
Boiling point/range
Flash point

Evaporation rate
Flammability (solid, gas)
Flammability Limit in Air
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Upper flammability limit
Lower flammability limit
Vapour pressure
Vapour density
Specific gravity
Bulk density
Relative density
Water solubility
Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity
log Pow

Explosive properties
Oxidising properties

9.2 Other information
Pour point

Molecular weight
VOC content(%)
Density

Comments

Not applicable

Not applicable

No information available
No information available
1.25 - 1.40

641-737 kg/m3 / 40 - 46 |b/ft3
No information available
Soluble in water

No information available
No information available
>150°C /302 °F

No information available
No information available
No information available

20 °C

Suspended dust may present a dust explosion hazard

None known

No information available
No information available
No information available
No information available

The data listed above are typical physical and chemical properties and should not be construed as product specification.

10. Stability and Reactivity

10.1 Reactivity

Dust may form explosive mixture in air.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerisation

Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Take precautionary measures against static charges. Avoid dust formation. Keep away from open flames, hot surfaces and

sources of ignition.

10.5 Incompatible materials

Oxidizing agents.

10.6 Hazardous decomposition products
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See Section 5.2.

11. Toxicological Information

11.1 Information on toxicological effects

Acute toxicity
Inhalation

Eye contact

Skin contact

Ingestion

Unknown acute toxicity

LD50 Oral
LD50 Dermal

Sensitisation
Mutagenic effects

Carcinogenicity

Reproductive toxicity

Routes of exposure

Routes of entry

Specific target organ toxicity -
Single exposure

Specific target organ toxicity -
Repeated exposure

Aspiration hazard

Other information

Inhalation of dust in high concentration may cause irritation of respiratory system.
Dust may cause mechanical irritation.

Prolonged contact may cause redness and irritation.

Ingestion may cause stomach discomfort.

Not applicable.

> 5000 mg/kg (rat) (PRODUCT)
> 5000 mg/kg (rat) (PRODUCT)

This product does not contain any components suspected to be sensitizing.
This product does not contain any known or suspected mutagens.

This product does not contain any known or suspected carcinogens.

This product does not contain any known or suspected reproductive hazards.
Inhalation.

Inhalation.

Not classified

Not classified.

Not applicable.

Key literature references and sources for data. See Section 16 for more information.

12. Ecological Information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
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large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae
This product is not considered toxic to algae.

Toxicity to fish
This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

12.2 Persistence and degradability

The product is not biodegradable.

12.3 Bioaccumulative potential

Does not bioaccumulate.

12.4 Mobility

Mobility
Soluble in water.

Mobility in soil
No information available.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.

None known.

12.7 Other information
Key literature references and sources for data. See Section 16 for more information.

13. Disposal considerations
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13.1 Waste treatment methods

Waste from residues/unused Dispose of in accordance with local regulations.
products

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

Contaminated packaging

14. Transport information

14.1. UN number
Not regulated

14.2. UN proper shipping name
The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es

ADR/RID/ADN/ADG Hazard class Not regulated
IMDG Hazard class Not regulated
ICAO Hazard class/division Not regulated

14.4 Packing group

ADR/RID/ADN/ADG Packing Group Not regulated
IMDG Packing group Not regulated
ICAO Packing group Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not applicable

14.7 Transport in bulk according to Annex I/Il of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory Information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

The Globally Harmonised System of Classification and Labelling of Chemicals (GHS)

Australian Standard for the Uniform Scheduling of Drugs and Poisons
No poisons schedule number allocated

New Zealand Hazard Classification Not classified
HSNO approval no. Not required.

Group number Not required.
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National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].

National Occupational Health and Safety Commission’s Approved Criteria for Classifying Hazardous Substances
[NOHSC:1008 (2004) 3rd Edition].

National Occupational Health and Safety Commission’s Exposure Standards for Atmospheric Contaminants in the
occupational Environment [NOHSC:1003 (1995)].

Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).

Not classified as dangerous goods in accordance with the Australian Code for the Transport of Dangerous Goods by
Road and Rail (ADG)

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations
2013 [P.U.(A) 310/2013] (CLASS Regulations)
The Industry Code of Practice on Chemical Classification and Hazard Communication 2014 [P.U. (B) 128/2014] (ICOP)

International inventories

USA, Toxic Substances Control Act Complies
inventory (TSCA)

Canada (DSL) Complies
Philippines (PICCS) Complies
Inventory - Japan - Existing and Complies
New Chemicals list

China (IECSC) Complies
Australia (AICS) Complies
Korea (KECL) Complies

Inventory - New Zealand - Inventory Complies
of Chemicals (NZloC)

16. Other Information |

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse
Supercedes Date: 30/Oct/2014

Revision date 12/Nov/2018

Version 6

This SDS has been revised in the  All sections Product Code change No changes with regard to classification have been
following section(s) made.

Key literature references and sources for data
www.ChemADVISOR.com

Supplier

National Chemical Inventories
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National regulatory information
National occupational exposure limits

*A mark of M-I L.L.C., a Schlumberger Company

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.

This Document is Confidential and Proprietary. Unless Otherwise Marked, It is an Uncontrolled Copy.
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1. Identification of the substance/preparation and of the Company/undertaking
1.1 Product identifier
Product name SOLACIDE

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended Use Biocide
Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier

Solent Chemicals Private
Limited No. 12 New Industrial
Road #03-02A Morningstar
Centre Singapore 536202

T: +65 6383 0138 Fax:

+65 6383 5228
info@solentchem.com

1.4 Emergency Telephone Number
Emergency telephone - Singapore +65-63830138 (24 Hour)
2. Hazards identification

2.1 Classification of the substance or mixture

Classification according to (EC) No. 1272/2008

Health hazards

Acute oral toxicity Category 4

Acute inhalation toxicity - vapor Category 2

Skin corrosion/irritation Category 2

Serious eye damage/eye irritation Category 1

Skin sensitization Category 1

Specific target organ toxicity (repeated exposure) Category 1
Environmental hazards Not classified
Physical Hazards Not classified

2.2 Label elements

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 6383 0138 = Fax: (65) 6383 5228 | admin@solentchem.com
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Signal word
DANGER

Hazard statements

H302 - Harmful if swallowed

H315 - Causes skin irritation

H317 - May cause an allergic skin reaction

H318 - Causes serious eye damage

H330 - Fatal if inhaled

H372 - Causes damage to organs through prolonged or repeated exposure

Precautionary Statements - EU (§28, 1272/2008)
P260 - Do not breathe dust/fume/gas/mist/vapors/spray

P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection

P304 + P340 - IF INHALED: Remove to fresh air and keep at rest in a position comfortable for breathing

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy
to do. Continue rinsing

P310 - Immediately call a POISON CENTER or doctor/ physician

P403 + P233 - Store in a well-ventilated place. Keep container tightly closed

Supplementary precautionary statements

P264 - Wash face, hands and any exposed skin thoroughly after handling
P270 - Do not eat, drink or smoke when using this product

P271 - Use only outdoors or in a well-ventilated area

P272 - Contaminated work clothing should not be allowed out of the workplace
P284 - Wear respiratory protection

P301 + P312 - IF SWALLOWED: Call a POISON CENTER or doctor/ physician if you feel unwell
P302 + P352 - IF ON SKIN: Wash with plenty of soap and water

P314 - Get medical advice/attention if you feel unwell

P330 - Rinse mouth

P333 + P313 - If skin irritation or rash occurs: Get medical advice/ attention
P362 - Take off contaminated clothing and wash before reuse

P501 - Dispose of contents/ container to an approved waste disposal plant

Classification according to EU Directives 67/548/EEC or 1999/45/EC

Indication of danger
T - Toxic

Xn - Harmful

Xi - Irritant

R-code(s)
R22, R23, R38, R41 R43, R48/23

Contains
2,2""2"-(hexahydro-1,3,5-triazine-1,3,5-triyl)triethanol
Tetrasodium ethylenediaminetetraacetate

2-aminoethanol

For the full text of the R-phrases and H-Statements mentioned in this Section, see Section 16.

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
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2.3 Other data
Not classified as PBT/VPvB by current EU criteria
Australian statement of hazardous/dangerous nature

Classified as Hazardous according to the criteria of NOHSC.
HAZARDOUS SUBSTANCE. DANGEROUS GOODS.

3. Composition/information on ingredients

3.1 Substances
Not Applicable

3.2 Mixtures
Component EC-No. CAS-No Weight % Classification Classification (Reg.
range (67/548) 1272/2008)
2,2" 2"-(hexahydro-1, Acute Tox. 4 (H302)
™ | . 508 0. -~ Xn; R22 T; R23 Acute Tox. 2(H330)
3,5 trl?rzi;i;ﬁzls triyl) 255-208-0 4719-04-4 60-100 T:R48/23 R43 Skin Sens. 1 (H317)
STOT RE. 1(H372)
Tetrasodium
iami -573- -02- N . i Acute Tox. 4 (H302)
ethylenediaminetetraa 200-573-9 64-02-8 1-5 Xn; R22 Xi; R41 Eye Dam. 1 (H318)
cetate
Acute Tox. 4 (H302)
. : . Acute Tox. 4 (H312)
2-aminoethanol 205-483-3 141-43-5 1-5 Xn; R20/21/22 C; R34 Acute Tox. 4 (H332)
Skin Corr. 1B (H314)
Comments

The product contains other ingredients which do not contribute to the overall classification.

4. First aid measures
4.1 First-Aid Measures
Inhalation Move the exposed person to fresh air at once. Provide fresh air, warmth and rest, preferably

in a comfortable upright sitting position. If not breathing, give artificial respiration; if breathing
is difficult, give medical oxygen. Get medical attention immediately.

Ingestion Rinse mouth thoroughly with water. Never give anything by mouth to an unconscious
person. Do not induce vomiting without medical advice. Get medical attention
immediately.

Skin contact Remove contaminated clothing immediately and wash skin with soap and water for at least

15 minutes. Get medical attention immediately.

Eye contact Make sure to remove any contact lenses from the eyes before rinsing. Flush
immediately with plenty of water, holding the eyelids open. Continue to rinse for at
least 15 minutes. Get medical attention immediately.

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 6383 0138 = Fax: (65) 6383 5228 | admin@solentchem.com
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4.2 Most important symptoms and effects, both acute and delayed

General advice Seek medical attention for all burns, regardless how minor they may seem. The severity of
the symptoms described will vary dependent of the concentration and the length of
exposure. If adverse symptoms develop, the casualty should be transferred to hospital as
soon as possible.

Main symptoms

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Fire-fighting measures
5.1 Extinquishing media

Suitable extinguishing media
Use water spray, fog, mist, dry chemical, carbon dioxide or foam.

Extinguishing media which shall not be used for safety reasons
None known.

5.2 Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
None known.

Hazardous combustion products
Fire or high temperatures create: Vapours/gases/fumes of: Carbon monoxide (CO). Carbon dioxide (CO2). Nitrous gases
(NOx). Sulfurous gases (SOXx).

5.3 Advice for firefighters

Special protective equipment for fire-fighters
Self-contained breathing apparatus in positive pressure demand and full protective clothing must be worn in case of fire.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

Hazchem code ADG
2X

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
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6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Do not breathe vapors or spray mist. Keep people away from and upwind of spill/leak. Do not get on skin or clothing.
Wash thoroughly after handling. Use personal protective equipment. See also section 8.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and materials for containment and cleaning up

Methods for containment
Prevent further leakage or spillage if safe to do so. Dike far ahead of liquid spill for later disposal.

Methods for cleaning up

Contain and collect spillage with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, vermiculite) and place
in container for disposal according to local/national regulations (see Section 13).

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling

Handle in accordance with good industrial hygiene and safety practice. Avoid spills and splashing during use. Persons susceptible
to allergic reactions should not handle this product. Wash thoroughly after handling. Remove contaminated clothing and wash
before reuse. Use with adequate ventilation. Avoid prolonged exposure. Avoid spilling, skin and eye contact. Avoid inhalation of
vapors and spray mists. When using do not smoke, eat or drink.

7.2 Conditions for safe storage, including any incompatibilities
Technical measures/precautions Ensure adequate ventilation. Keep airborne

Keep containers tightly closed in a dry, cool and

Storage precautions ) | é I
well-ventilated place. Avoid contact with: Strong acids.

Storage class Packaging

material 7.3 Specific end Use specially constructed

uses

See Section 1.2.

Solent Chemicals Private Limited
(Company Reg. No: 200914789R) No. 12
Tel: (65) 6383 0138 = Fax: (65)
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8. Exposure controls/personal protection
8.1 Control parameters

Exposure limits No biological limit allocated

Derived No Effect Level (DNEL)

Long term exposure local effects
2-aminoethanol
Inhalation 3.3 mg/m3
Long term exposure systemic effects

2-aminoethanol

Dermal 1 mg/kg
Predicted No Effect Concentration (PNEC)

2-aminoethanol

Fresh water 0.085 mg/l
Sea water 0.0085 mg/l
Fresh water sediment 0.434 mg/kg
Sea sediment 0.0434 mg/kg
Soil 0.0367 mg/kg
Impact on sewage treatment 100 mg/l
Intermittent release 0.028 mg/l

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the
chemical hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional
hazards may be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory
protection will vary from workplace to workplace and should be assessed by the user in each situation.

Engineering measures to reduce exposure

Provide adequate general and local exhaust ventilation in work areas. When working in confined spaces (tanks, containers,
etc.), ensure that there is a supply of air suitable for breathing and wear the recommended equipment. Provide eyewash station
and safety shower.

Personal protective equipment
Eye protection Wear splash-proof chemical safety goggles to prevent any possibility of eye
contact. Face-shield

Hand protection Impervious gloves made of: Neoprene, Nitrile, Viton, PVC, Be aware that liquid may
penetrate the gloves. Frequent change is advisable.

Respiratory protection Use respirator with organic vapor protection (A, brown), At work in confined or poorly

ventilated spaces, respiratory protection with air supply must be used, if there are

conditions in which this triazine containing product produces a vapor, a chemical respirator

with Al + Formaldehyde and P2 particulate pre-filter combination would be required.

Skin and body protection Wear suitable protective clothing, Eye wash and emergency shower must be available at

the work place.

Hygiene measures Wash hands before eating, drinking or smoking, Remove and wash contaminated
clothing before re-use.

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 6383 0138 = Fax: (65) 6383 5228 | admin@solentchem.com

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state
Appearance
Odor

Color

Odor threshold

Property

pH

pH @ dilution

Melting/freezing point

Boiling point/range

Flash point

Evaporation rate (BuAc =1)

Flammability (solid, gas)

Flammability Limits in Air
Upper flammability limit
Lower flammability limit

Vapor pressure

Vapor density

Specific gravity

Bulk density

Relative density

Water solubility

Solubility in other solvents

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Dynamic viscosity

Log Pow

Explosive properties

Oxidizing properties

9.2 Other information

Pour point

Molecular weight

VOC content (%)
Density

10.1 Reactivity

Liquid

Clear

Characteristic
Colorless - Pale yellow
Not applicable

Values

No information available
95-115

No information available
> 100 °C

> 200 °C

No information available
Not Applicable

Not applicable

Not applicable

No information available
No information available
No information available
No information available
1.15-1.16

Miscible with water.

No information available
>200 °C

No information available
No information available
Not information available
Not determined

Not Applicable

None known.

No information available
No information available

None
No information available

10. Stability and reactivity

Contact with strong acids develops formaldehyde.
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10.2 _Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerization

Hazardous polymerization does not occur.

10.4 Conditions to avoid

None known.

10.5 Incompatible materials

Strong oxidizing agents. Nitrites. Strong acids.

10.6 _Hazardous decomposition products

See also section 5.2.

Safety Data Sheet: Solacide

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Version 1

Revision date 20 Feb 2017

Product information This product may contain or release trace amounts of formaldehyde. The International Agency for
Research on Cancer (IARC) has classified formaldehyde as a Group 1carcinogen (limited
evidence in humans, sufficient evidence in animals). Exposure to formaldehyde has been
linked to adverse reproductive effects in some human and animal studies. In other
reproductive studies, however, no adverse effects were noted. (Meditext). Formaldehyde
may also cause skin sensitisation (allergic reaction).

Inhalation
Eye contact

Skin contact

Ingestion

Acute toxicity

LD50 Oral

Fatal if inhaled. May cause damage to organs through prolonged or repeated exposure.

Causes serious eye irritation.

Causes skin irritation. May cause an allergic skin reaction. Components of the product may
be absorbed into the body through the skin.

Harmful if swallowed.

> 1000 - <2000 mg/kg (rat)

Component

LD50 Oral

LD50 Dermal

LC50 Inhalation

2,2",2"-(hexahydro-1,3,5-triazine-1,3,5-triyl)triethanol

=763 mg/kg (Rat)

>2g/kg (Rat)

No data available

Tetrasodium ethylenediaminetetraacetate

=10 g/kg (Rat)

No data available

No data available

2-aminoethanol

=1720 mg/kg ( Rat)

=1025 mg/kg ( Rabbit) = 1
mL/kg ( Rabbit )

No data available

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
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Sensitization
Mutagenic effects
Carcinogenicity
Reproductive toxicity
Routes of exposure
Routes of entry

Specific target organ toxicity
(single exposure)

Specific target organ toxicity
(related exposure)

Target organ effects

Aspiration hazard

12.1 Toxicity

Safety Data Sheet: Solacide

May cause sensitization by skin contact.
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This product does not contain any known or suspected mutagens.

This product does not contain any known or suspected carcinogens.

None known.

Inhalation. Ingestion. Skin contact. Eye contact.

Inhalation. Ingestion. Skin absorption.

Not classified

Category 1

Respiratory system

No hazard from product as supplied

12. Ecological information

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility
that large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae

See component information below.

Toxicity to fish

See component information below.

Toxicity to daphnia and other aquatic invertebrates
See component information below.

Component

Toxicity to fish

Toxicity to algae

Toxicity to daphnia
and other aquatic
invertebrates

2,2",2"-(hexahydro-1,3,5-
triazine-1, 3,5-triyl)triethanol

No information available

No information available

No information available

Tetrasodium
ethylenediaminetetraacetate

41 mg/L LC50 (Lepomis
macrochirus) = 96 h

59.8 mg/L LC50
(Pimephales promelas) =
96 h

1.01 mg/L EC50
(Desmodesmus subspicatus)
=72h

610 mg/L EC50 (Daphnia
magna) =24 h

Solent Chemicals Private Limited (Company Reg. No: 200914789R)

No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
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2-aminoethanol

227 mg/L LC50 (Pimephales 15 mg/L EC50
promelas) =96 h (Desmodesmus
3684 mg/L LC50 subspicatus) =72 h
(Brachydanio rerio) =96 h

300 - 1000 mg/L LC50

(Lepomis macrochirus) =96h

114 - 196 mg/L LC50

(Oncorhynchus mykiss) =

96 h

200 mg/L LC50

(Oncorhynchus mykiss) =

96 h

65 mg/L EC50 (Daphnia
magna) =48 h

12.2 Persistence and degradability

Product is biodegradable.

12.3 Bioaccumulative potential

No product level data available.

12.4 Mobility in soil
Mobility

The product is miscible with water. May spread in water systems.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/VPvB by current EU criteria.

12.6 Other adverse effects.

None known.

13. Disposal considerations

13.1 Waste treatment methods

Waste from residues / unused products Dispose of in accordance with local regulations.

Contaminated packaging

EWC Waste disposal No.

Empty containers should be taken for local recycling, recovery or waste disposal.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the
application for which the product was used. The following Waste Codes are only
suggestions: EWC waste disposal No: 07 04 01 Waste Code: 7111 - Pesticides without
mercury

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 6383 0138 = Fax: (65) 6383 5228 | admin@solentchem.com
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14. Transport information

14.1 UN Number

UN/ID No. (ADR/RID/ADN/ADG) UN2810
UN No. (IMDG) UN2810
UN No. (ICAO) UN2810

14.2 Proper shipping name
TOXIC LIQUID, ORGANIC, N.O.S. (2,2',2"-(hexahydro-1,3,5-triazine-1,3,5-triyl)triethanol)

14.3 Hazard class(es)

ADR/RID/ADN Hazard class 6.1
IMDG Hazard class 6.1
ICAO Hazard class/division 6.1

14.4 Packing group

ADR/RID/ADN Packing Group 1]
IMDG Packing group 1]
ICAO Packing group 1]

14.5 Environmental hazard

No

14.6 Special precautions

Hazard identification no (ADR) 60
EmS (IMDG) F-A, S-A
Emergency action code 2X
Tunnel restriction code (DIE)
Hazchem code ADG 2X

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code
Not applicable

15. Regulatory information

15.1 Safety, health and environmental requlations/legislation specific for the substance or mixture

Australian Standard for the Uniform Scheduling of Drugs and Poisons

2-aminoethanol
Schedule 4
Schedule 6
Schedule 5

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 6383 0138 = Fax: (65) 6383 5228 | admin@solentchem.com
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New Zealand hazard classification Classified

HSNO approval no. HSR002625; N.O.S. (Toxic [6.1, 6.7]) Group Standard 2006

Group number 6.1B, 6.1D, 6.5B

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.

National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].

National Occupational Health and Safety Commission’s Approved Criteria for Classifying Hazardous Substances
[NOHSC:1008 (2004) 3rd Edition].

National Occupational Health and Safety Commission’s Exposure Standards for Atmospheric Contaminants in
the occupational Environment [NOHSC:1003 (1995)].

Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).

ADG Code — Australian Dangerous Goods Code.

International inventories

USA (TSCA) Complies
European Union (EINECS and ELINCS) Complies
Canada (DSL) Complies
Philippines (PICCS) Complies
Japan (ENCS) Complies
China (IECSC) Complies
Australia (AICS) Complies
Korean (KECL) Complies
New Zealand (NZloC) Complies

15.2 Chemical Safety Report

No information available

16. Other information

INFORMATION SOURCES - Safety Data Sheet, Misc. manufacturers. Product information provided by the
commercial vendor(s).

Text of R phrases mentioned in Section 2 and 3
R22 - Harmful if swallowed

R23 - Toxic by inhalation

R34 - Causes burns

R41 - Risk of serious damage to eyes

R43 - May cause sensitization by skin contact

R38 - Irritating to skin

R48/23 - Toxic: danger of serious damage to health by prolonged exposure through inhalation
R20/21/22 - Harmful by inhalation, in contact with skin and if swallowed

Full text of H-Statements referred to under sections 2 and 3

H302 - Harmful if swallowed
H315 - Causes skin irritation
Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 6383 0138 = Fax: (65) 6383 5228 | admin@solentchem.com
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H317 - May cause an allergic skin reaction

H318 - Causes serious eye damage

H330 - Fatal if inhaled

H372 - Causes damage to organs through prolonged or repeated exposure
H312 - Harmful in contact with skin

H314 - Causes severe skin burns and eye damage

H318 - Causes serious eye damage

H332 - Harmful if inhaled

DISCLAIMER

The information in this Data Sheet applies only to the products described herein and produced or supplied by us. It is
based on our experience and on the data available to us at the time of its issue and is accurate to the best of our
knowledge. The customer is strongly advised to observe and ensure that their employees, customers or users observe all
information contained herein. However, no warranty is made or implied that the information is accurate or complete and
we shall not be liable whatsoever arising out of the use of information or the products described herein. Where third party
products are used in conjunction with or instead of products produced or supplied customers or users should themselves
obtain all necessary technical, health and safety information about such products from third party.

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 6383 0138 = Fax: (65) 6383 5228 | admin@solentchem.com
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1. IDENTIFICATION OF THE HAZARDOUS CHEMICALS AND OF THE SUPPLIER

Safety Data Sheet

Shell GTL Saraline 185V

Version 2.0 Revision Date 2015/03/23 Print Date 2015/03/24

No smoking.
P280 Wear protective gloves/ protective clothing/ eye

Product name

CAS-No.

Manufacturer or supplier's details

Supplier

Telephone
Telefax

Emergency telephone
number

Shell GTL Saraline 185V
848301-67-7
Shell MDS (Malaysia) Sdn Bhd (152396-W)

Tanjong Kidurong
P.O. Box 1084
97008 Bintulu
Sarawak
Malaysia

© +6 086 292 222
. +6 086 292 211

. +6 086 292 222

Recommended use of the chemical and restrictions on use

Recommended use

Restrictions on use

Drilling applications

This product must not be used in applications other than those
listed in Section 1 without first seeking the advice of the
supplier.

protection/ face protection.

Response:

P301 + P310 IF SWALLOWED: Immediately call a POISON
CENTER or doctor/ physician.

P331 Do NOT induce vomiting.

Storage:
P403 + P235 Store in a well-ventilated place. Keep cool.

Disposal:

P501 Dispose of contents and container to appropriate waste
site or reclaimer in accordance with local and national
regulations.

Other hazards which do not result in classification

Slightly irritating to respiratory system.High concentrations may cause central nervous system
depression resulting in headaches, dizziness and nausea.Repeated exposure may cause skin
dryness or crackingMay ignite on surfaces at temperatures above auto-ignition
temperature.Vapour in the headspace of tanks and containers may ignite and explode at
temperatures exceeding auto-ignition temperature, where vapour concentrations are within the
flammability range.Electrostatic charges may be generated during pumping. Electrostatic
discharge may cause fire.

2. HAZARDS IDENTIFICATION

GHS Classification
Aspiration hazard

GHS Label element

Hazard pictograms

Signal word

Hazard statements

Precautionary statements

Category 1

Danger

PHYSICAL HAZARDS:

Not classified as a physical hazard under GHS criteria.
HEALTH HAZARDS:

H304 May be fatal if swallowed and enters airways.
ENVIRONMENTAL HAZARDS:

Not classified as an environmental hazard under GHS criteria.

Prevention:
P210 Keep away from heat/sparks/open flames/hot surfaces. -

3. COMPOSITION AND INFORMATION OF THE INGREDIENTS OF THE HAZARDOUS CHEMICAL

Substance / Mixture . Substance

Chemical nature : A complex combination of hydrocarbons obtained from a
feedstock derived from the catalytic hydrogenation of carbon
monoxide (the Fischer - Tropsch Process), optionally followed
by one or more of the following processes: hydrotreatment,
hydroisomerisation, hydrocracking. It consists predominantly
of branched and linear aliphatic hydrocarons having carbon
numbers in the range of C8 to C26 and boiling in the range of
approximately 120C to 380C (248F to 716F).

Hazardous components

Chemical Name CAS-No. Classification Concentration [%)]
Distillates (Fischer- 848301-67-7 Asp. Tox.1; H304 <=100

Tropsch), C8-26 - Branched

and Linear

For explanation of abbreviations see section 16.
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If inhaled

In case of skin contact

In case of eye contact

If swallowed

Most important symptoms
and effects, both acute and
delayed

Protection of first-aiders

Notes to physician

Remove to fresh air. If rapid recovery does not occur,
transport to nearest medical facility for additional treatment.

Remove contaminated clothing. Immediately flush skin with
large amounts of water for at least 15 minutes, and follow by
washing with soap and water if available. If redness, swelling,
pain and/or blisters occur, transport to the nearest medical
facility for additional treatment.

Flush eye with copious quantities of water.
If persistent irritation occurs, obtain medical attention.

If swallowed, do not induce vomiting: transport to nearest
medical facility for additional treatment. If vomiting occurs
spontaneously, keep head below hips to prevent aspiration.
If any of the following delayed signs and symptoms appear
within the next 6 hours, transport to the nearest medical
facility: fever greater than 101° F (38.3°C), shortness of
breath, chest congestion or continued coughing or wheezing.
Give nothing by mouth.

If breathing but unconscious, place in the recovery position.
If breathing has stopped, apply artificial respiration.

Obtain medical treatment immediately.

If material enters lungs, signs and symptoms may include
coughing, choking, wheezing, difficulty in breathing, chest
congestion, shortness of breath, and/or fever.

The onset of respiratory symptoms may be delayed for
several hours after exposure.

Skin irritation signs and symptoms may include a burning
sensation, redness, swelling, and/or blisters.

When administering first aid, ensure that you are wearing the

appropriate personal protective equipment according to the
incident, injury and surroundings.

Treat symptomatically.
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5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
Unsuitable extinguishing
media

Specific hazards during

Foam, water spray or fog. Dry chemical powder, carbon
dioxide, sand or earth may be used for small fires only.

Do not use water in a jet.

Clear fire area of all non-emergency personnel.

Specific extinguishing
methods

Special protective equipment
for firefighters

Keep adjacent containers cool by spraying with water.

Proper protective equipment including chemical resistant
gloves are to be worn; chemical resistant suit is indicated if
large contact with spilled product is expected. Self-Contained
Breathing Apparatus must be worn when approaching a fire in
a confined space. Select fire fighter's clothing approved to
relevant Standards (e.g. Europe: EN469).

6. ACCIDENTAL RELEASE MEASURES

Personal precautions,
protective equipment and
emergency procedures

Environmental precautions

Methods and materials for
containment and cleaning up

May ignite on surfaces at temperatures above auto-ignition
temperature.

Do not breathe fumes, vapor.

Do not operate electrical equipment.

Evacuate personnel to safe areas.

Shut off leaks, if possible without personal risks. Remove all
possible sources of ignition in the surrounding area. Use
appropriate containment to avoid environmental
contamination. Prevent from spreading or entering drains,
ditches or rivers by using sand, earth, or other appropriate
barriers. Attempt to disperse the vapor or to direct its flow to a
safe location for example by using fog sprays. Take
precautionary measures against static discharge. Ensure
electrical continuity by bonding and grounding (earthing) all
equipment.

For large liquid spills (> 1 drum), transfer by mechanical
means such as vacuum truck to a salvage tank for recovery or
safe disposal. Do not flush away residues with water. Retain
as contaminated waste. Allow residues to evaporate or soak
up with an appropriate absorbent material and dispose of
safely. Remove contaminated soil and dispose of safely
Prevent from spreading or entering into drains, ditches or
rivers by using sand, earth, or other appropriate barriers.

For small liquid spills (< 1 drum), transfer by mechanical
means to a labeled, sealable container for product recovery or
safe disposal. Allow residues to evaporate or soak up with an
appropriate absorbent material and dispose of safely Remove
contaminated soil and dispose of safely.

Observe all relevant local and international regulations.

Avoid contact with skin, eyes and clothing.

Evacuate the area of all non-essential personnel.

Ventilate contaminated area thoroughly.

If contamination of site occurs remediation may require specialist advice.
Ensure electrical continuity by bonding and grounding (earthing) all equipment.
Take precautionary measures against static discharges.

Additional advice

For guidance on selection of personal protective equipment
see Chapter 8 of this Safety Data Sheet.
Notify authorities if any exposure to the general public or the
environment occurs or is likely to occur.

firefighting Hazardous combustion products may include:

A complex mixture of airborne solid and liquid particulates and
gases (smoke).
Carbon monoxide.
Unidentified organic and inorganic compounds.
Flammable vapours may be present even at temperatures
below the flash point.
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For guidance on disposal of spilled material see Chapter 13 of
this Safety Data Sheet.

Local authorities should be advised if significant spillages
cannot be contained.
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7. HANDLING AND STORAGE

Handling

General Precautions

Advice on safe handling

Avoidance of contact

Product Transfer

: Avoid breathing of or direct contact with material. Only use in

well ventilated areas. Wash thoroughly after handling. For
guidance on selection of personal protective equipment see
Chapter 8 of this Safety Data Sheet.

Use the information in this data sheet as input to a risk
assessment of local circumstances to help determine
appropriate controls for safe handling, storage and disposal of
this material.

Air-dry contaminated clothing in a well-ventilated area before
laundering.

Properly dispose of any contaminated rags or cleaning
materials in order to prevent fires.

Prevent spillages.

Contaminated leather articles including shoes cannot be
decontaminated and should be destroyed to prevent reuse.
For comprehensive advice on handling, product transfer,
storage and tank cleaning refer to the product supplier.

: Avoid inhaling vapour and/or mists.

Avoid prolonged or repeated contact with skin.

Extinguish any naked flames. Do not smoke. Remove ignition
sources. Avoid sparks.

Use local exhaust ventilation if there is risk of inhalation of
vapours, mists or aerosols.

Bulk storage tanks should be diked (bunded).

When using do not eat or drink.

Ensure that all local regulations regarding handling and
storage facilities are followed.

The vapour is heavier than air, spreads along the ground and
distant ignition is possible.

Strong oxidising agents.

: Avoid splash filling Keep containers closed when not in use.

Wait 2 minutes after tank filling (for tanks such as those on
road tanker vehicles) before opening hatches or manholes.
Wait 30 minutes after tank filling ( for large storage tanks)
before opening hatches or manholes. Do NOT use
compressed air for filling, discharging, or handling operations.

Even with proper grounding and bonding, this material can still
accumulate an electrostatic charge. If sufficient charge is
allowed to accumulate, electrostatic discharge and ignition of
flammable air-vapour mixtures can occur. Be aware of

5/16
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Storage
Other data

handling operations that may give rise to additional hazards
that result from the accumulation of static charges. These
include but are not limited to pumping (especially turbulent
flow), mixing, filtering, splash filling, cleaning and filling of
tanks and containers, sampling, switch loading, gauging,
vacuum truck operations, and mechanical movements. These
activities may lead to static discharge e.g. spark formation.
Restrict line velocity during pumping in order to avoid
generation of electrostatic discharge (< 1 m/s until fill pipe
submerged to twice its diameter, then < 7 m/s). Avoid splash
filling.

Refer to guidance under Handling section.

Drum and small container storage:

Drums should be stacked to a maximum of 3 high.

Use properly labeled and closable containers.

Must be stored in a diked (bunded) well- ventilated area, away
from sunlight, ignition sources and other sources of heat.
Tank storage:

Tanks must be specifically designed for use with this product.
Bulk storage tanks should be diked (bunded).

Locate tanks away from heat and other sources of ignition.
Cleaning, inspection and maintenance of storage tanks is a
specialist operation, which requires the implementation of
strict procedures and precautions.

The vapour is heavier than air. Beware of accumulation in pits
and confined spaces.

Electrostatic charges will be generated during pumping.
Electrostatic discharge may cause fire. Ensure electrical
continuity by bonding and grounding (earthing) all equipment
to reduce the risk.

The vapours in the head space of the storage vessel may lie
in the flammable/explosive range and hence may be
flammable.

Refer to section 15 for any additional specific legislation
covering the packaging and storage of this product.
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Packaging material . Suitable material: For containers, or container linings use mild
steel, stainless steel., Aluminium may also be used for
applications where it does not present an unnecessary fire
hazard., Examples of suitable materials are: high density
polyethylene (HDPE), polypropylene (PP), and Viton (FKM),
which have been specifically tested for compatibility with this
product., For container linings, use amine-adduct cured epoxy
paint., For seals and gaskets use: graphite, PTFE, Viton A,
Viton B.

Unsuitable material: Some synthetic materials may be
unsuitable for containers or container linings depending on the
material specification and intended use. Examples of
materials to avoid are: natural rubber (NR), nitrile rubber
(NBR), ethylene propylene rubber (EPDM), polymethyl
methacrylate (PMMA), polystyrene, polyvinyl chloride (PVC),
polyisobutylene., However, some may be suitable for glove
materials.

Container Advice : Do not cut, drill, grind, weld or perform similar operations on or
near containers. Containers, even those that have been
emptied, can contain explosive vapours.

Specific use(s) : Not applicable

See additional references that provide safe handling practices
for liquids that are determined to be static accumulators:
American Petroleum Institute 2003 (Protection Against
Ignitions Arising out of Static, Lightning and Stray Currents) or
National Fire Protection Agency 77 (Recommended Practices
on Static Electricity).

CENELEC CLC/TR 50404 (Electrostatics — Code of practice
for the avoidance of hazards due to static electricity).

Safety Data Sheet
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8. EXPOSURE CONTROLS AND PERSONAL PROTECTION

Components with workplace control parameters
None established.

Biological occupational exposure limits

No biological limit allocated.

Monitoring Methods

Monitoring of the concentration of substances in the breathing zone of workers or in the general
workplace may be required to confirm compliance with an OEL and adequacy of exposure
controls. For some substances biological monitoring may also be appropriate.

Validated exposure measurement methods should be applied by a competent person and
samples analysed by an accredited laboratory.

Examples of sources of recommended exposure measurement methods are given below or
contact the supplier. Further national methods may be available.

National Institute of Occupational Safety and Health (NIOSH), USA: Manual of Analytical Methods
http://www.cdc.gov/niosh/

Occupational Safety and Health Administration (OSHA), USA: Sampling and Analytical Methods

7116 800001035454
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http://www.osha.gov/

Health and Safety Executive (HSE), UK: Methods for the Determination of Hazardous Substances
http://www.hse.gov.uk/

Institut fir Arbeitsschutz Deutschen Gesetzlichen Unfallversicherung (IFA) , Germany
http://www.dguv.de/inhalt/index.jsp

L'Institut National de Recherche et de Securité, (INRS), France http://www.inrs.fr/accueil

Engineering measures : The level of protection and types of controls necessary will
vary depending upon potential exposure conditions. Select
controls based on a risk assessment of local circumstances.
Appropriate measures include:

Use sealed systems as far as possible.

Adequate explosion-proof ventilation to control airborne
concentrations below the exposure guidelines/limits.
Local exhaust ventilation is recommended.

Eye washes and showers for emergency use.

General Information:

Always observe good personal hygiene measures, such as
washing hands after handling the material and before eating,
drinking, and/or smoking. Routinely wash work clothing and
protective equipment to remove contaminants. Discard
contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.

Define procedures for safe handling and maintenance of
controls.

Educate and train workers in the hazards and control
measures relevant to normal activities associated with this
product.

Ensure appropriate selection, testing and maintenance of
equipment used to control exposure, e.g. personal protective
equipment, local exhaust ventilation.

Drain down system prior to equipment break-in or
maintenance.

Retain drain downs in sealed storage pending disposal or for
subsequent recycle.

Do not ingest. If swallowed then seek immediate medical
assistance.

Personal protective equipment
Protective measures

Personal protective equipment (PPE) should meet recommended national standards. Check with
PPE suppliers.

Respiratory protection . If engineering controls do not maintain airborne
concentrations to a level which is adequate to protect worker
health, select respiratory protection equipment suitable for the
specific conditions of use and meeting relevant legislation.
Check with respiratory protective equipment suppliers.

Where air-filtering respirators are suitable, select an
appropriate combination of mask and filter.
Where air-filtering respirators are unsuitable (e.g. airborne
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Hand protection
Remarks

Eye protection

Skin and body protection

concentrations are high, risk of oxygen deficiency, confined
space) use appropriate positive pressure breathing apparatus.
All respiratory protection equipment and use must be in
accordance with local regulations.

Select a filter suitable for the combination of organic gases
and vapours [Type A/Type P boiling point >65°C (149°F)].

: Where hand contact with the product may occur the use of

gloves approved to relevant standards (e.g. Europe: EN374,
US: F739) made from the following materials may provide
suitable chemical protection. Longer term protection: Nitrile
rubber. Incidental contact/Splash protection: Neoprene rubber.
PVC. For continuous contact we recommend gloves with
breakthrough time of more than 240 minutes with preference
for > 480 minutes where suitable gloves can be identified. For
short-term/splash protection we recommend the same, but
recognize that suitable gloves offering this level of protection
may not be available and in this case a lower breakthrough
time maybe acceptable so long as appropriate maintenance
and replacement regimes are followed. Glove thickness is not
a good predictor of glove resistance to a chemical as it is
dependent on the exact composition of the glove material.
Suitability and durability of a glove is dependent on usage,
e.g. frequency and duration of contact, chemical resistance of
glove material, dexterity. Always seek advice from glove
suppliers. Contaminated gloves should be replaced. Personal
hygiene is a key element of effective hand care. Gloves must
only be worn on clean hands. After using gloves, hands
should be washed and dried thoroughly. Application of a non-
perfumed moisturizer is recommended.

If material is handled such that it could be splashed into eyes,
protective eyewear is recommended.

If a local risk assessment deems it so then chemical splash
goggles may not be required and safety glasses may provide
adequate eye protection.

: Wear chemical resistant gloves/gauntlets and boots. Where

risk of splashing, also wear an apron.

Environmental exposure controls

General advice

Local guidelines on emission limits for volatile substances
must be observed for the discharge of exhaust air containing
vapour.

Minimise release to the environment. An environmental
assessment must be made to ensure compliance with local
environmental legislation.

Information on accidental release measures are to be found in
section 6.

Safety Data Sheet
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9. PHYSICAL AND CHEMICAL PROPERTIES

Melting point/freezing point

Initial boiling point and boiling
range

Flash point

Evaporation rate
Flammability (solid, gas)

Upper explosion limit
Lower explosion limit
Vapour pressure

Relative vapour density
Relative density

Density

Solubility(ies)
Water solubility

Partition coefficient: n-
octanol/water

Auto-ignition temperature

Decomposition temperature

Viscosity

Viscosity, kinematic

Conductivity

Version 2.0 Revision Date 2015/03/23 Print Date 2015/03/24
Appearance Liquid.
Colour colourless
Odour Data not available
Odour Threshold Data not available

Data not available
200 - 320 °C / 392 - 608 °F

>85°C/185°F

Data not available
Data not available

5.0 %(V)
0.5 %(V)
<1hPa (25 °C /77 °F)

Data not available
Data not available
ca. 0.78 g/lcm3 (15 °C / 59 °F)

negligible
Pow: > 6.5

ca. 210 °C /410 °F

Data not available

ca. 2.6 mm2/s (40 °C/ 104 °F)

Low conductivity: < 100 pS/m, The conductivity of this material
makes it a static accumulator., A liquid is typically considered
nonconductive if its conductivity is below 100 pS/m and is
considered semi-conductive if its conductivity is below 10 000
pS/m., Whether a liquid is nonconductive or semiconductive,
the precautions are the same., A number of factors, for
example liquid temperature, presence of contaminants, and
anti-static additives can greatly influence the conductivity of a
liquid
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10. STABILITY AND REACTIVITY

Skin corrosion/irritation

Reactivity 1 The product does not pose any further reactivity hazards in
addition to those listed in the following sub-paragraph. Product:
. . . R ks: E ted to be slightly irritating.
Chemical stability : No hazardous reaction is expected when handled and stored emarks: Expected to be slightly rmitating

according to provisions
Serious eye damage/eye irritation
Possibility of hazardous . Reacts with strong oxidising agents.
reactions
Conditions to avoid : Avoid heat, sparks, open flames and other ignition sources. Remarks: Expected to be slightly irritating.

Product:

In certain circumstances product can ignite due to static Respiratory or skin sensitisation

electricity.
Product:
Incompatible materials . Strong oxidising agents. Remarks: Not expected to be a sensitiser.
Hazardous decomposition : Hazardous decomposition products are not expected to form
products during normal storage. Germ cell mutagenicity

Thermal decomposition is highly dependent on conditions. A
complex mixture of airborne solids, liquids and gases
including carbon monoxide, carbon dioxide, sulphur oxides . Remarks: Not expected to be mutagenic.
and unidentified organic compounds will be evolved when this
material undergoes combustion or thermal or oxidative
degradation. Product:

Product:

Carcinogenicity

Remarks: Not expected to be carcinogenic.

11. TOXICOLOGICAL INFORMATION

Basis for assessment . Information given is based on product data, a knowledge of Material GHS/CLP Carcinogenicity Classification

the components and the toxicology of similar products. Distillates (Fischer-Tropsch), | No carcinogenicity classification.
C8-26 - Branched and Linear

Symptoms of Overexposure . If material enters lungs, signs and symptoms may include
coughing, choking, wheezing, difficulty in breathing, chest
congestion, shortness of breath, and/or fever.

The onset of respiratory symptoms may be delayed for
several hours after exposure. . B
Skin irritation signs and symptoms may include a burning Reproductive toxicity
sensation, redness, swelling, and/or blisters.

. . A . Product:
Information on likely routes of : Inhalation is the primary route of exposure.
exposure
o Remarks: Not expected to impair fertility., Not expected to be
Acute toxicity a developmental toxicant.
Product:
Acute oral toxicity : LD 50 rat: > 5,000 mg/kg STOT - single exposure
Remarks: Expected to be of low toxicity:
Product:

Acute inhalation toxicity : Remarks: Expected to be of low toxicity if inhaled. Remarks: I_nhalation of vapours or mists may cause irritatiop to the rgspi‘ratory system., Hig_h
concentrations may cause central nervous system depression resulting in headaches, dizziness
and nausea.

Acute dermal toxicity : LD 50 Rabbit: > 2,000 mg/kg

Remarks: Expected to be of low toxicity:
11/16 800001035454 12/16 800001035454
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STOT - repeated exposure
Product:

Remarks: Repeated exposure may cause skin dryness or cracking.

Aspiration toxicity
Product:

Aspiration into the lungs when swallowed or vomited may cause chemical pneumonitis which
can be fatal.

Further information
Product:
Remarks: Classifications by other authorities under varying regulatory frameworks may exist.

Safety Data Sheet

Shell GTL Saraline 185V

Version 2.0

Revision Date 2015/03/23 Print Date 2015/03/24

12. ECOLOGICAL INFORMATION
Basis for assessment Ecotoxicological data have not been determined specifically

for this product.

Information given is based on a knowledge of the components

and the ecotoxicology of similar products.

Unless indicated otherwise, the data presented is

representative of the product as a whole, rather than for

individual component(s).

Ecotoxicity
Product:

Toxicity to fish (Acute :
toxicity) Remarks: Expected to be practically non toxic:
LL/EL/IL50 > 100 mg/I

Toxicity to crustacean (Acute
toxicity) Remarks: Expected to be practically non toxic:
LL/EL/IL50 > 100 mg/I

Toxicity to algae/aquatic :
plants (Acute toxicity) Remarks: Expected to be practically non toxic:
LL/EL/IL50 > 100 mg/I

Product:
Biodegradability

Bioaccumulative potential
Product:

Bioaccumulation

Partition coefficient: n-
octanol/water

Mobility in soil
Product:
Mobility

Other adverse effects

no data available
Product:

Additional ecological
information

Remarks: Expected to be readily biodegradable.

Remarks: Contains constituents with the potential to
bioaccumulate.

Pow: > 6.5

Remarks: Partly evaporates from water or soil surfaces, but a
significant proportion will remain after one day., Large
volumes may penetrate soil and could contaminate
groundwater., Floats on water.

Films formed on water may affect oxygen transfer and
damage organisms.

Toxicity to fish (Chronic
toxicity)

Toxicity to crustacean
(Chronic toxicity)

Toxicity to microorganisms
(Acute toxicity)

Remarks: NOEC/NOEL expected to be > 0.1 - <= 1.0 mg/l
(based on modeled data)

Remarks: NOEC/NOEL expected to be > 0.1 - <= 1.0 mg/|
(based on modeled data)

Remarks: Expected to be practically non toxic:
LL/EL/IL50 > 100 mg/I

Persistence and degradability

13/16 800001035454
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13 DISPOSAL INFORMATION

Disposal methods
Waste from residues

Contaminated packaging

Recover or recycle if possible.

It is the responsibility of the waste generator to determine the
toxicity and physical properties of the material generated to
determine the proper waste classification and disposal
methods in compliance with applicable regulations.

Waste arising from a spillage or tank cleaning should be
disposed of in accordance with prevailing regulations,
preferably to a recognised collector or contractor. The
competence of the collector or contractor should be
established beforehand.

Do not dispose into the environment, in drains or in water
courses

Do not dispose of tank water bottoms by allowing them to
drain into the ground.

Send to drum recoverer or metal reclaimer.

Drain container thoroughly.

After draining, vent in a safe place away from sparks and fire.
Residues may cause an explosion hazard.

Do not puncture, cut, or weld uncleaned drums.

Comply with any local recovery or waste disposal regulations.
Do not pollute the soil, water or environment with the waste
container.

14716
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Other international regulations

The components of this product are reported in the following inventories:

DSL : All components listed or polymer exempt.
14. TRANSPORTATION INFORMATION TSCA : All components listed or polymer exempt.
AICS : All components listed or polymer exempt.
National Regulations IECSC : All components listed or polymer exempt.
PICCS : All components listed or polymer exempt.
International Regulation
ADR 16. OTHER INFORMATION
Not regulated as a dangerous good
IATA-DGR Full text of H-Statements
Not regulated as a dangerous good

H304 May be fatal if swallowed and enters airways.
IMDG-Code

Full text of other abbreviations
Not regulated as a dangerous good

Asp. Tox. Aspiration hazard
Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code
Pollution category . Not applicable Abbreviations and Acronyms  : The standard abbreviations gnd acronyms used in this
Ship type © Not applicable do_cumgnt can be _Iooked upin refe_rence literature (e.g.
Product name . Not applicable scientific dictionaries) and/or websites.

Special precautions : Not applicable

Special precautions for user Further information

Remarks . Special Precautions: Refer to Chapter 7, Handling & Storage, Training advice

Provide adequate information, instruction and training for
for special precautions which a user needs to be aware of or

operators.
needs to comply with in connection with transport.
Additional Information : MARPOL Annex 1 rules apply for bulk shipments by sea. For
bulk shipping this product has been classified under Annex |
(Gasoil). This material is not regulated under ADR, RID and Other information : This product is intended for use in closed systems only.

does not meet criteria of class 3 for ADN regulations as per
section 2.2.3.1.1 (Note 1) and subsection 32.2.5 of Part Ill of

Due to the conversion of this product to GHS classification
the Manual of Tests and Criteria.

and labelling, there has been a significant change to the
nature of the information presented in chapter 2.

15. REGULATORY INFORMATION

Sources of key data used to : The quoted data are from, but not limited to, one or more
Safety, health and environmental regulations/legislation specific for the substance or compile the Safety Data sources of information (e.g. toxicological data from Shell
mixture Sheet Health Services, material suppliers’ data, CONCAWE, EU
Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous IUCLID date base, EC 1272 regulation, etc).
Chemicals) Regulations 2013. Occupational Safety and Health (Use and Standards of Exposure
of Chemicals Hazardous to Health) Regulations 2000.
OSHA 1994 and relevant regulations.
Factories and Machinery Act 1967 and relevant regulations. This information is based on our current knowledge and is intended to describe the product for
Petroleum (Safety Measures) Act 1984. the purposes of health, safety and environmental requirements only. It should not therefore be
Environmental Quality Act 1974 and regulation. construed as guaranteeing any specific property of the product.
Motor Vehicles (Construction and Use) (Vehicles Carrying Petroleum Products) Rules, 1965-
L.N.405/65 under Road Transport Act 1987.
Motor Vehicles (Construction, Equipment and Use) (Use Of Liquefied Petroleum Gas Fuel
System in Motor Vehicles) Rules 1982 — P.U. (A) 392/82 under Road Transport Act, 1987.
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Safety data sheet number MI10459
Version 7

Revision date 04/Dec/2014
Supercedes date 20/Nov/2014

Safety Data Sheet
VG-PLUS’

[ 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name VG-PLUS*
Product code MI110459
REACH Registration Name Exempt
Denmark Pr. no. 1928223

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended use Viscosifier.
Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier

M-I Drilling Fluids UK Limited
C/O Schlumberger
Enterprise Drive

Westhill Industrial Estate
Westhill, AB32 6TQ
Scotland UK

+47 51577424

MISDS@slb.com
1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

| 2. Hazards identification

2.1 Classification of the substance or mixture

Regulation (EC) No. 1272/2008

Health hazards Not classified
Environmental hazards Not classified
Physical Hazards Not classified

2.2 Label Elements

Signal word
None
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Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Precautionary Statements - EU (§28, 1272/2008)
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Classification according to EU Directives 67/548/EEC or 1999/45/EC

Indication of danger
Not classified

Contains
Crystalline silica (impurity)

For the full text of the R-phrases and H-Statements mentioned in this Section, see Section 16.
2.3 Other data

Not classified as PBT/vPvB by current EU criteria

Australian statement of hazardous/dangerous nature

Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients

3.1 Substances

Component EC-No. CAS-No Weight % - | Classification | Classification (Reg. REACH
range (67/548) 1272/2008) registration
number
Crystalline silica 238-878-4 14808-60-7 <1 Xn; R48/20 STOT Rep. 2 - H373 Exempt
(impurity)
3.2 Mixtures

Not Applicable

Comments

This product contains a small quantity of quartz, crystalline silica. Prolonged and repeated exposure to concentrations of crystalline
silica exceeding the workplace exposure limit (WEL) may lead to chronic lung disease such as silicosis. IARC Monographs, Vol.
68, 1997, concludes that there is sufficient evidence that inhaled crystalline silica in the form of quartz or cristobalite from
occupational sources causes cancer in humans. IARC Classification Group I.

The product contains other ingredients which do not contribute to the overall classification.

4. First aid measures
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4.1 First Aid

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.

Eye contact Remove contact lenses. Promptly wash eyes with lots of water while lifting eye lids.

Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed

General advice The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Fire-fighting measures

5.1 Extinguishing media

Suitable extinguishing media
Use extinguishing media appropriate for surrounding material.

Extinguishing media which shall not be used for safety reasons
Do not use water jet.

5.2 Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
Dust may form explosive mixture in air.

Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapours.

5.3 Advice for firefighters
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Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. See also section 8. If spilled, take caution, as material can cause surfaces to become very
slippery.

6.2 Environmental precautions
The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and materials for containment and cleaning up

Methods for Containment
Prevent further leakage or spillage if safe to do so.

Methods for cleaning up
Sweep up and shovel into suitable containers for disposal. After cleaning, flush away traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling

Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.
Remove all sources of ignition. If spilled, take caution, as material can cause surfaces to become very slippery.

Hygiene measures

Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product. Remove contaminated clothing.

7.2 Conditions for safe storage, including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from
open flames, hot surfaces and sources of ignition

Storage class Chemical storage.

Packaging material Use specially constructed containers only
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7.3 Specific end uses

See Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

Exposure limits No biological limit allocated
8.2 Exposure controls
All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
Component EU OEL - Third List Austia Australia Denmark hazards associated with this product. Where thl_s product is use_d ina mlxt_ure with other products or fluids, _addmonal haz_ards may
Crystalline silica (impurity) Not determined 0.15 mg/m? TWA __[0.Lmg/m*TWArespirable 0.1mg/m® be created and as such further assessment of risk may be required. Th(_e risk of exposure and need of respiratory protection will
alveolar dust, respirable dust vary from workplace to workplace and should be assessed by the user in each situation.
fraction
Engineering measures to
[ Component | Malaysia | France | Germany | Hungary | reduce exposure . o o .
| Crystalline silica (impurity) | 0.1 mg/m3 TWA | 01mg/m*TWA | Notdetermined |  0.15mg/m*TWA | Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.
Component New Zealand ltaly Netherlands Norway Personal protective equipment
Crystalline silica (impurity) 0.2 mg/m3 TWA Not determined 0.075 mg/m?3 0.3 mg/m?® TWA total Eye protection It is good practice to wear goggles when handling any chemical. Tightly fitting safety
Known or presumed dust goggles.
human carcinogen 0.1 mg/m* TWA Hand protection Repeated or prolonged contact:, Use protective gloves made of:, Neoprene, Nitrile.
respirable dust Respiratory protection Respirator must be worn if exposed to dust, Suitable mask with particle filter P3 (European
0.3 mg/m?3 STEL total Norm 143)
dust . . S . . .
0.1 mg/m3 STEL Skin and body protection Wear suitable protective clothing, Eye wash and emergency shower must be available at
respirable dust the work place.
Carcinogen
Hygiene measures Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
Component Poland Portugal Romania Russia before re-use.
Crystalline silica (impurity) 2 mg/m3 TWA NDS >50%| 0.025 mg/m3 TWA  [0.1mg/m3TWArespirable 3 mg/m3 STEL
free crystalline silica respirable fraction fraction, dust disintegration aerosol
0.3 mg/m3 TWA NDS 3 mg/m3 STEL aerosol
>50% free crystalline 1 mg/m3 TWA
silica disintegration aerosol
4.0 mg/m3 TWA NDS 2% 1 mg/m3 TWA aerosol
to 50% free crystalline Fibrogenic substance
silica and with its content in
1.0 mg/m3 TWA NDS 2% dust 2-10% and 10-70%) - - n
to 50% free crystalline |Amorphous and vitreous| 9. Physical and chemical properties
silica silicon dioxide;
CWS‘?:';:%;"'CD” 9.1 Information on basic physical and chemical properties
Physical state Solid
- - Appearance Powder Dust
Component Spain Switzerland Turkey UK Ozgur Odourless
Crystalline silica (impurity) 0.05 mg/m3 TWA VLA-ED| 0.15 mg/m3 TWA MAK Not determined 0.3 mg/m3 STEL .
calculated respirable Colour Off'Whlte.
0.1 mg/m? TWA Odor threshold Not applicable
respirable
Property Values Remarks
pH No information available
pH @ dilution
Melting/freezing point No information available
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Boiling point/range

Flash Point

Evaporation rate

Flammability (solid, gas)

Flammability Limits in Air
Upper flammability Limit
Lower flammability limit

Vapor pressure

Vapor density

Specific gravity

Bulk density

Relative density

Water solubility

Solubility in other solvents

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Viscosity, dynamic

Log Pow

Explosive properties
Oxidizing properties

9.2 Other information
Pour point

Molecular weight
VOC content(%)
Density VALUE

No information available
No information available
No information available
Not Applicable

Not applicable
>=0.05g/l

No information available
No information available
1.4-1.8sg

528 kg/m3 (33 Ib/ft3)

No information available
Insoluble in water

No information available
190 °C / 374 °F

200

No information available
No information available
No information available

No information available
No information available

No information available
No information available
No information available
No information available

20 °C

10. Stability and reactivity

10.1 Reactivity

No specific reactivity hazards associated with this product.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerization

Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Avoid heat, flames and other sources of ignition.

10.5 Incompatible materials

No materials to be especially mentioned.

10.6 Hazardous decomposition products

See also section 5.2.
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11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Product information

Inhalation
Eye contact
Skin contact
Ingestion

Unknown acute toxicity

This product contains a small quantity of quartz, crystalline silica. Prolonged and repeated

exposure to concentrations of crystalline silica exceeding the workplace exposure limit
(WEL) may lead to chronic lung disease such as silicosis.

Inhalation of dust in high concentration may cause irritation of respiratory system.
May cause slight irritation.

Prolonged contact may cause redness and irritation.

Ingestion may cause stomach discomfort.

Not Applicable.

[ Component

| LD50 Oral | LD50 Dermal | LC50 Inhalation

| Crystalline silica (impurity)

| = 500 mg/kg ( Rat) | No data available | No data available

Sensitisation
Mutagenic effects

Carcinogenicity

Reproductive toxicity
Routes of exposure

Routes of entry

This product does not contain any components suspected to be sensitizing.
This product does not contain any known or suspected mutagens.

Crystalline silica dust is listed by IARC in Group 1 as known to cause lung cancer in
humans, if inhaled.

This product does not contain any known or suspected reproductive hazards.
Inhalation. Ingestion.

Inhalation. Ingestion.

Specific target organ toxicity (single Not classified

exposure)
Specific target organ toxicity
(repeated exposure)

Aspiration hazard

Not classified.

No hazard from product as supplied.
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12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae

This product is not considered toxic to algae.

Toxicity to fish

This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

Component

Toxicity to fish

Toxicity to algae

Toxicity to daphnia and other
aquatic invertebrates

Crystalline silica (impurity)

No information available

12.2 Persistence and degradability

Not readily biodegradable.

12.3 Bioaccumulative potential

Does not bioaccumulate.

12.4 Mobility in soil

Mobility
Insoluble in water.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.

None known.

No information available

No information available
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13. Disposal considerations

13.1 Waste treatment methods

Waste from residues / unused
products

Contaminated packaging

EWC waste disposal No.

Dispose of in accordance with local regulations.

Empty containers should be transported/delivered using a registered waste carrier for local

recycling or waste disposal.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC

waste disposal No: 01 05 99

14. Transport information

14.1 UN number
Not regulated

14.2 Proper shipping name

The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class

ICAO Hazard class/division

14.4 Packing group

ADR/RID/ADN/ADG Packing Group

IMDG Packing group
ICAO Packing group

14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable

Not regulated
Not regulated
Not regulated

Not regulated
Not regulated
Not regulated

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

Please contact MISDS@slb.com for info regarding transport in Bulk.

15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Germany, Water Endangering
Classes (VwVwS)

Water endangering class = 1
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Australian Standard for the Uniform Scheduling of Drugs and Poisons
No Poisons Schedule number allocated

New Zealand hazard classification Not classified.

HSNO approval no. Not required.

Group number Not required.

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.

National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].

National Occupational Health and Safety Commission’s Approved Criteria for Classifying Hazardous Substances
[NOHSC:1008 (2004) 3rd Edition].

National Occupational Health and Safety Commission’s Exposure Standards for Atmospheric Contaminants in the
occupational Environment [NOHSC:1003 (1995)].

Safe Work Australia.
Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).

Not classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for transport by
road or rail.

Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations
2013 [P.U.(A) 310/2013] (CLASS Regulations)

The Industry Code of Practice on Chemical Classification and Hazard Communication 2014 [P.U. (B) 128/2014] (ICOP)
International inventories

USA, Toxic Substances Control Act inventory (TSCA) Complies
European Union - EINECS and ELINCS Complies
Canada, Domestic Substance List (DSL) Complies
Philippines (PICCS) Complies
Inventory - Japan - Existing and New Chemicals list Does not Comply
China (IECSC) Complies
Australia (AICS) Complies
Korea (KECL) Complies

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies
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Contact REACH@miswaco.slb.com for REACH information.

15.2 Chemical Safety Report

No information available

16. Other information

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse
Supercedes date 20/Nov/2014

Revision date 04/Dec/2014

Version 7

The following sections have been 3. Composition/information on Ingredients, 13. Disposal considerations, Section 16: Other
revised: information.

Text of R phrases mentioned in Section 3

R48/20 - Harmful: danger of serious damage to health by prolonged exposure through inhalation
Full text of H-Statements referred to under sections 2 and 3

This product is not classified as hazardous therefore no (H) hazard statements assigned.
H373 - May cause damage to organs through prolonged or repeated exposure if inhaled

*A mark of M-I L.L.C.

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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Safety Data Sheet
LIME

| 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name LIME

Product code MI10290

Synonyms CALCIUM HYDROXIDE, HYDRATKALK
Norway Pr. no. 46235

Denmark Pr. no. 342757

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended use pH modifier
Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier identification

M-I Drilling Fluids UK Limited
C/O Schlumberger
Enterprise Drive

Westhill Industrial Estate
Westhill, AB32 6TQ
Scotland UK

+47 51577424
MISDS@slb.com

1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

| 2. Hazards identification

2.1 Classification of the substance or mixture

Regulation (EC) No. 1272/2008

Health hazards

ISkin corrosion/irritation Category 2
Serious eye damage/eye irritation Category 1
ISpecific target organ toxicity (single exposure) Category 3
Environmental hazards Not classified
Physical Hazards Not classified
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2.2 Label Elements

Signal word
DANGER

Hazard statements

H315 - Causes skin irritation

H318 - Causes serious eye damage
H335 - May cause respiratory irritation

Precautionary Statements - EU (§28, 1272/2008)

P261 - Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray

P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection

P302 + P352 - IF ON SKIN: Wash with plenty of soap and water

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing

P310 - Immediately call a POISON CENTER or doctor/ physician

P501 - Dispose of contents/container in accordance with local regulations.

Supplementary precautionary statements

P264 - Wash face, hands and any exposed skin thoroughly after handling

P271 - Use only outdoors or in a well-ventilated area

P304 + P340 - IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.
P332 + P313 - If skin irritation occurs: Get medical advice/ attention

P362 - Take off contaminated clothing and wash before re-use

P403 + P233 - Store in a well-ventilated place. Keep container tightly closed

Contains
Calcium hydroxide

2.3 Other data
Not classified as PBT/vPvB by current EU criteria
Australian statement of hazardous/dangerous nature

Classified as Hazardous according to the criteria of NOHSC.
HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients

3.1 Substances
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Component EC-No. CAS-No Weight % - | Classification | Classification (Reg. REACH
range (67/548) 1272/2008) registration
number
Calcium hydroxide 215-137-3 1305-62-0 60-100 Xi; R37/38 Eye Dam. 1 (H318)  [01-2119475151-45-x
Xi; R41 Skin Irrit. 2 (H315) XXX
STOT SE 3 (H335)

3.2 Mixtures

Not Applicable

4. First aid measures

4.1 First Aid

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention if irritation occurs.

Skin contact Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention if irritation persists.

Eye contact Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses.

Continue to rinse for at least 15 minutes. Get immediate medical attention.

4.2 Most important symptoms and effects, both acute and delayed

General advice The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Fire-fighting measures

Page 3/12

LIME
Safety data sheet number MI110290
Revision date 09/Jul/2015

5.1 Extinguishing media

Suitable extinguishing media
Alcohol Foam, COz, Dry Chemical.

Extinguishing media which shall not be used for safety reasons
Water.

5.2 Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
None known.

Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapours.

5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. See also section 8.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and materials for containment and cleaning up

Methods for Containment
Prevent further leakage or spillage if safe to do so. Cover powder spill with plastic sheet or tarp to minimize spreading and keep
powder dry.

Methods for cleaning up
Avoid dust formation. Sweep up and shovel into suitable containers for disposal. After cleaning, flush away traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling
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Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.

Hygiene measures
Use good work and personal hygiene practices to avoid exposure Do not eat, drink or smoke when using this product. Wash hands
and face before breaks and immediately after handling the product. Remove contaminated clothing.

7.2 Conditions for safe storage, including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place. Protect from moisture
Avoid contact with: Acids

Storage class Chemical storage.
Packaging material Use specially constructed containers only

7.3 Specific end uses

See also Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

| Component | EU OEL - Third List | Austria | Australia | Denmark |
| Calcium hydroxide | Notdetermined | Notdetermined |  5mg/m*TwWA | 5mgm*TwA |
| Component | Malaysia | France | Germany | Hungary |
| Calcium hydroxide | 5 mg/m3 TWA | 5 mg/m? | 1 mg/m® TWA | Notdetermined |
Component New Zealand Italy Netherlands Norway
Calcium hydroxide 5 mg/m3 TWA Not determined 5 mg/m?3 5 mg/m3 TWA
10 mg/m3 STEL
Component Poland Portugal Romania Russia
Calcium hydroxide 2 mg/m3 TWA NDS 5 mg/m?® TWA indicative 5 mg/m3 TWA 2 mg/m3 MAC
limit value Skin
Component Spain Switzerland Turkey UK
Calcium hydroxide 5 mg/m3 TWA VLA-ED 5 mg/m3 TWA MAK 5 mg/m3 TWA 15 mg/m?3 STEL
calculated
5 mg/m3 TWA
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Derived No Effect Level (DNEL)

Short term exposure local effects

Calcium hydroxide

Inhalation 4 mg/m3
Long term exposure local effects

Calcium hydroxide

Inhalation 1 mg/m3

Predicted No Effect Concentration (PNEC)
Calcium hydroxide

Fresh Water 0.49 mg/L
Sea Water 0.32 mg/L
Soil 1080 mg/kg
Impact on Sewage Treatment 3 mg/L
Intermittent release 0.49 mg/L

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.

Engineering measures to
reduce exposure
Ensure adequate ventilation. Local exhaust ventilation.

Personal protective equipment
Eye protection It is good practice to wear Safety Glasses with Side-shields when handling any chemical.
Hand protection Use protective gloves made of:, Nitrile, Frequent change is advisable.
Respiratory protection Half mask with a particle filter P2 (BS EN 143), At work in confined or poorly ventilated
spaces, respiratory protection with air supply must be used.
Skin and body protection Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.

Hygiene measures Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties
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9.1 Information on basic physical and chemical properties

Physical state
Appearance
Odour

Colour

Odor threshold

Property

pH

pH @ dilution

Melting/freezing point

Boiling point/range

Flash Point

Evaporation rate

Flammability (solid, gas)

Flammability Limits in Air
Upper flammability Limit
Lower flammability limit

Vapor pressure

Vapor density

Specific gravity

Bulk density

Relative density

Water solubility

Solubility in other solvents

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Viscosity, dynamic

Log Pow

Explosive properties
Oxidizing properties

9.2 Other information
Pour point

Molecular weight
VOC content(%)
Density VALUE
Particle Size (Micron)

Solid

Powder
Odourless
White - off-white
Not applicable

Values
12.4

> 450 °C /| >842 °F
No information available
No information available
No information available
Not Applicable

Not applicable

Not applicable

No information available
No information available
2.24

400 kg/m3

No information available
Soluble in water

No information available
No information available
No information available
No information available
No information available
Not determined

Not Applicable
None known.

No information available
No information available
None
No information available
<500

Remarks

@20 °C

10. Stability and reactivity

10.1 Reactivity

Exothermic reaction with:. Acids.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions
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Hazardous polymerization

Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Avoid dust formation. Protect from moisture.

10.5 Incompatible materials

Acids. Water.

10.6 Hazardous decomposition products

See also section 5.2.

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity
Inhalation
Eye contact
Skin contact
Ingestion

Unknown acute toxicity

May cause respiratory irritation.

Causes serious eye damage.

Causes skin irritation.

Ingestion may cause stomach discomfort.

Not Applicable.

| Component

LD50 Oral | LD50 Dermal | LC50 Inhalation |

[ Calcium hydroxide

| = 7340 mg/kg (Rat) | No data available | No data available |

Sensitisation
Mutagenic effects

Carcinogenicity

Reproductive toxicity
Routes of exposure

Routes of entry

This product does not contain any components suspected to be sensitizing.
This product does not contain any known or suspected mutagens.

This product does not contain any known or suspected carcinogens.

This product does not contain any known or suspected reproductive hazards.
Skin contact. Inhalation. Eye contact.

Inhalation.

Page 8/12



LIME

Safety data sheet number MI10290

Revision date 09/Jul/2015

Specific target organ toxicity (single Category 3
exposure)

Specific target organ toxicity
(repeated exposure)

Not classified.

Target organ effects Respiratory system.

Aspiration hazard

No hazard from product as supplied.

12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment. The product may affect the acidity (pH-factor) in

water with risk of harmful effects to aquatic organisms.
Listed on PLONOR list of OSPAR

Toxicity to algae
This product is not considered toxic to algae.

Toxicity to fish
This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

Component Toxicity to fish

Toxicity to algae

Toxicity to daphnia and other
aquatic invertebrates

Calcium hydroxide 160 mg/L LC50 (Gambusia affinis) =

No information available

No information available

12.2 Persistence and degradability
Not Applicable - Inorganic chemical.

12.3 Bioaccumulative potential

Not Applicable - Inorganic chemical.

12.4 Mobility in soil

Mobility
The product is water soluble, and may spread in water systems.
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12.5 Results of PBT and vPvB assessment

Not classified as PBT/VPvB by current EU criteria.

12.6 Other adverse effects.

None known.

13. Disposal considerations

13.1 Waste treatment methods

Waste from residues / unused
products

Contaminated packaging

EWC waste disposal No.

Dispose of in accordance with local regulations.

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 06 03 14 - solid salts and solutions other than those mentioned in 06 03
11 and 06 03 13 Waste Code: 7132 Inorganic bases.

14. Transport information

14.1 UN number
Not regulated

14.2 Proper shipping name

The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class

ICAO Hazard class/division

14.4 Packing group

ADR/RID/ADN/ADG Packing Group

IMDG Packing group
ICAO Packing group

14.5 Environmental hazard
No

Not regulated
Not regulated
Not regulated

Not regulated
Not regulated
Not regulated
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14.6 Special precautions
Not Applicable

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code
Please contact MISDS@slb.com for info regarding transport in Bulk.

15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Germany, Water Endangering ~ Water endangering class = 1
Classes (VwVwS)

Australian Standard for the Uniform Scheduling of Drugs and Poisons
No Poisons Schedule number allocated

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.

National Occupational Health and Safety Commission’s Approved Criteria for Classifying Hazardous Substances
[NOHSC:1008 (2004) 3rd Edition].

National Occupational Health and Safety Commission’s Exposure Standards for Atmospheric Contaminants in the
occupational Environment [NOHSC:1003 (1995)].

Safe Work Australia.

Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).

ADG Code - Australian Dangerous Goods Code.

Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations
2013 [P.U.(A) 310/2013] (CLASS Regulations)

The Industry Code of Practice on Chemical Classification and Hazard Communication 2014 [P.U. (B) 128/2014] (ICOP)
International inventories

USA, Toxic Substances Control Act inventory (TSCA) Complies
European Union - EINECS and ELINCS Complies
Canada, Domestic Substance List (DSL) Complies
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Philippines (PICCS) Complies
Inventory - Japan - Existing and New Chemicals list Complies
China (IECSC) Complies
Australia (AICS) Complies
Korea (KECL) Complies

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies
Contact REACH@miswaco.slb.com for REACH information.

15.2 Chemical Safety Report

No information available

16. Other information |

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse
Supercedes date 15/Apr/2013

Revision date 09/Jul/2015

Version 7

The following sections have been  All sections, Updated according to GHS/CLP, No changes with regard to classification have
revised: been made.

Text of R phrases mentioned in Section 3
R41 - Risk of serious damage to eyes

R37/38 - Irritating to respiratory system and skin
Full text of H-Statements referred to under sections 2 and 3

H315 - Causes skin irritation
H318 - Causes serious eye damage
H335 - May cause respiratory irritation

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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Safety Data Sheet
VERSACOAT" IC

| 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name VERSACOAT" IC
Product code MI14848

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended use Emulsifier
Uses advised against None known.

1.3 Details of the supplier of the safety data sheet

Supplier

M-I Drilling Fluids UK Limited
C/O Schlumberger
Enterprise Drive

Westhill Industrial Estate
Westhill, AB32 6TQ
Scotland UK

+47 51577424

MISDS@slb.com
1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

[ 2. Hazards identification

2.1 Classification of the substance or mixture

Regulation (EC) No. 1272/2008

Health hazards

IAspiration toxicity Category 1
Serious eye damage/eye irritation Category 1
Skin sensitisation Category 1
Environmental hazards Not classified

Physical Hazards

|Flammable Liquids |Category 3

2.2 Label Elements
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Signal word
DANGER

Hazard statements

H304 - May be fatal if swallowed and enters airways

H317 - May cause an allergic skin reaction

H318 - Causes serious eye damage

H226 - Flammable liquid and vapor

EU specific hazard statements

EUHO066 - Repeated exposure may cause skin dryness or cracking

Precautionary Statements - EU (§28, 1272/2008)

P210 - Keep away from heat/sparks/open flames/hot surfaces. - No smoking

P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection

P301 + P310 - IF SWALLOWED: Immediately call a POISON CENTER or doctor/ physician

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing

P310 - Immediately call a POISON CENTER or doctor/ physician

P331 - Do NOT induce vomiting

Supplementary precautionary statements

P233 - Keep container tightly closed

P240 - Ground/bond container and receiving equipment

P241 - Use explosion-proof electrical/ ventilating/ lighting/ equipment

P243 - Take precautionary measures against static discharge

P261 - Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray

P272 - Contaminated work clothing should not be allowed out of the workplace
P302 + P352 - IF ON SKIN: Wash with plenty of soap and water

P333 + P313 - If skin irritation or rash occurs: Get medical advice/ attention
P363 - Wash contaminated clothing before re-use

P370 + P378 - In case of fire: Use dry sand, dry chemical or alcohol-resistant foam for extinction
P501 - Dispose of contents/container in accordance with local regulations.

Classification according to EU Directives 67/548/EEC or 1999/45/EC

Indication of danger
Flammable

Xn - Harmful

Xi - Irritant

R-code(s)
R10, R41, R43, R65

Contains
Hydrocarbons, C11-C14, n-alkanes, isoalkanes, cyclics, < 2% aromatics

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
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Hydrocarbons, C13-C16, isoalkanes, cyclics, < 2% aromatics 4.1 First Aid
2-methylpropan-1-ol Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation

For the full text of the R-phrases and H-Statements mentioned in this Section, see Section 16. develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. If vomiting occurs
spontaneously, minimize the risk of aspiration by properly positioning the affected person.
Never give anything by mouth to an unconscious person. Inmediate medical attention is

2.3 Other data

Not classified as PBT/vPvB by current EU criteria

required.
T " T . . Skin contact Wash off immediately with soap and plenty of water removing all contaminated clothes and
3. Composition/information on ingredients shoes. Get medical attention immediately if symptoms occur.
3.1 Substances Eye contact Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact
_ lenses, if present, after the first five minutes, then continue rinsing eye. Seek immediate
Not Applicable medical attention/advice.

4.2 Most important symptoms and effects, both acute and delayed

3.2 Mixtures General advice The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Component EC-No. CAS-No Weight % - | Classification | Classification (Reg. REACH
range (67/548) 1272/2008) registration Main symptoms
number
Hydrocarbons, 926-141-6 * 30-60 Xn; R65, R66 Asp. Tox. 1 (H304)  [01-2119456620-43-x Inhalation Please see Section 11. Toxicological Information for further information.
C11-C14, n-alkanes, EUH066 XXX
isoalkanes, cyclics, < Ingestion Please see Section 11. Toxicological Information for further information.
2% aromatics
re’;iﬁgna ;'g)sdl}ills'wth 273-601-0 68990-47-6 80-60 Xi; R43 Skin Sens. 1 (H317) 01'2119‘13(3070'42* Skin contact Please see Section 11. Toxicological Information for further information.
diethylenetriamine, ) X ) X X X
maleic anhydride, Eye contact Please see Section 11. Toxicological Information for further information.
tetraethylenepentamin
- eand 4.3 Indication of any immediate medical attention and special treatment needed
triethylenetetramine
Hydrocarbons, 918-973-3 * 5-10 Xn; R65, R66 Asp. Tox. 1 (H304) 01-2119458871-30-x Notes to physician Treat symptomatically.
C13-C16, isoalkanes, EUH066 XXX
cyclics, < 2% " " g
aromatics 5. Fire-fighting measures
2-methylpropan-1-ol 201-148-0 78-83-1 5-10 R10 Skin Irrit. 2 (H315) 01-2119484609-23-x
! Eye Dam. 1 (H318) XXX 5.1 Extinguishing media
Xi;R37/38-41 STOT SE 3 (H335)
R67 STOT SE 3 (H336) . . P .
Flam. Liq. 3 (H226) Suitable extinguishing media

Use extinguishing media appropriate for surrounding material.

Extinguishing media which shall not be used for safety reasons

Comments None known.

*Substances which have an EC Number that begins with the number "9" is a Provisional List Number. The list numbers published
by ECHA do not have any legal significance. The EC substance definition and related classification & labelling has been developed

in the framework of the Regulation (EC) No 1907/2006 (REACH). For information about the related CAS number see section 15 of ) .
this SDS. Unusual fire and explosion hazards

FLAMMABLE. Vapors are heavier than air and may spread along floors.

4. First aid measures Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapours.

5.2 Special hazards arising from the substance or mixture
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5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. See also section 8.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and materials for containment and cleaning up

Methods for Containment
Prevent further leakage or spillage if safe to do so. Dike far ahead of liquid spill for later disposal.

Methods for cleaning up
Absorb with earth, sand or other non-combustable material and transfer to containers for later disposal. After cleaning, flush away
traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Do not breathe vapors or
spray mist. Avoid spills and splashing during use. Take precautionary measures against static discharges.

Hygiene measures
Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands before
eating, drinking or smoking Remove contaminated clothing.

7.2 Conditions for safe storage, including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep airborne concentrations below exposure limits. Use
spark-proof tools and explosion-proof equipment.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid heat, flames
and other sources of ignition. Oxidizing agents
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Storage class Flammable liquid storage.
Packaging material Use specially constructed containers only

7.3 Specific end uses

See Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

Exposure limits Oil mist (mineral) workplace exposure limits are currently under review by legislative
authorities. This workplace exposure limit (WEL) standard is applicable to highly refined
mineral oils and is provided as a guidance limit only LT. EXP = 5mg/m?3 and ST. EXP =

10mg/m3.

Component EU OEL - Third List Austria Australia Denmark
Hydrocarbons, C11-C14, n-alkanes, Not determined Not determined Not determined Not determined
isoalkanes, cyclics, < 2% aromatics

Fatty acids, tall-oil, reaction products with Not determined Not determined Not determined Not determined
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine
Hydrocarbons, C13-C16, isoalkanes, cyclics, Not determined Not determined Not determined Not determined
< 2% aromatics
2-methylpropan-1-ol Not determined 200 ppm STEL 50ppmTWA 50 ppm Ceiling Butanol,
600 mg/m3 STEL 152mg/m3TWA isomers
50 ppm TWA 150 mg/m3 Ceiling
150 mg/m3 TWA Butanol, isomers
Potential for cutaneous
absorption (listed under
Butanol, all isomers)

Component Malaysia France Germany Hungary
Hydrocarbons, C11-C14, n-alkanes, Not determined Not determined Not determined Not determined
isoalkanes, cyclics, < 2% aromatics

Fatty acids, tall-oil, reaction products with Not determined Not determined Not determined Not determined

diethylenetriamine, maleic anhydride,
tetraethylenepentamine and

triethylenetetramine

Hydrocarbons, C13-C16, isoalkanes, cyclics, Not determined Not determined Not determined Not determined

< 2% aromatics
2-methylpropan-1-ol 50 ppm TWA 50 ppmTWA 100 ppm TWA Not determined
152 mg/m3 TWA 150 mg/m3TWA 310 mg/m3 TWA
Component | New Zealand | Italy | Netherlands | Norway |
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Hydrocarbons, C11-C14, n-alkanes, Not Determined Not determined Not determined Not determined
isoalkanes, cyclics, < 2% aromatics
Fatty acids, tall-oil, reaction products with Not Determined Not determined Not determined Not determined

diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Hydrocarbons, C13-C16, isoalkanes, cyclics, Not Determined Not determined Not determined Not determined
< 2% aromatics
2-methylpropan-1-ol 50 ppm TWA Not determined Not determined 25 ppm Ceiling; 75
152 mg/m3 TWA mg/m3 Ceiling
Skin
Component Poland Portugal Romania Russia

Hydrocarbons, C11-C14, n-alkanes, Not determined Not determined Not determined Not determined
isoalkanes, cyclics, < 2% aromatics

Fatty acids, tall-oil, reaction products with Not determined Not determined Not determined Not determined

diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Hydrocarbons, C13-C16, isoalkanes, cyclics, Not determined Not determined Not determined Not determined
< 2% aromatics

2-methylpropan-1-ol 200 mg/m3 STEL 50 ppm TWA 66ppmSTEL 10 mg/m®* MAC

Skin 200mg/m3STEL

100 mg/m3 TWA 33ppmTWA
100mg/m3TWA
Component Spain Switzerland Turkey UK
Hydrocarbons, C11-C14, n-alkanes, Not determined Not determined Not determined Not determined
isoalkanes, cyclics, < 2% aromatics

Fatty acids, tall-oil, reaction products with Not determined Not determined Not determined Not determined

diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Hydrocarbons, C13-C16, isoalkanes, cyclics, Not determined Not determined Not determined Not determined
< 2% aromatics
2-methylpropan-1-ol 50 ppm VLA-ED 50 ppm STEL 15 min Not determined 75 ppm STEL
154 mg/m3 VLA-ED 150 mg/m3 STEL 15 231 mg/m3 STEL
min 50 ppm TWA
50 ppm MAK 154 mg/m3 TWA

150 mg/m3 MAK

Derived No Effect Level (DNEL)

Short term exposure local effects
Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
Dermal 1388 pg/cm?
Inhalation 14693 pg/m?

Long term exposure local effects
Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
Dermal 1388 pg/cm?
Inhalation 14693 pg/m?
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2-methylpropan-1-ol
Inhalation 310 mg/m3
Short term exposure systemic effects
Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
Dermal 33332 pg/kg
Inhalation 29386 pg/m?
Long term exposure systemic effects

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
Dermal 16666 pg/kg
Inhalation 14693 pg/m3

Predicted No Effect Concentration (PNEC)
Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
Fresh Water 0.00217 mg/L

Sea Water 0.000217 mg/L
Fresh water sediment 180 mg/kg
Sea sediment 18 mg/kg

Soil 146 mg/kg
Impact on Sewage Treatment 1 mg/l
Intermittent release 0.0217 mg/l
2-methylpropan-1-ol

Fresh Water 0.4 mg/l

Sea Water 0.04 mg/l
Fresh water sediment 1.52 mg/kg
Sea sediment 0.152 mg/kg
Soil 0.0699 mg/kg
Impact on Sewage Treatment 10 mg/l
Intermittent release 11 mg/l

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.

Engineering measures to
reduce exposure
Ensure adequate ventilation.

Personal protective equipment

Eye protection It is good practice to wear goggles when handling any chemical. Tightly fitting safety
goggles.
Hand protection Use protective gloves made of:, Neoprene, Nitrile, PVC, Be aware that liquid may penetrate

the gloves. Frequent change is advisable.

In case of insufficient ventilation wear suitable respiratory equipment, Use respirator with

organic vapor protection (A, brown), At work in confined or poorly ventilated spaces,

respiratory protection with air supply must be used.

Skin and body protection Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.

Respiratory protection

Hygiene measures Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.
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9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state
Appearance
Odour

Colour

Odor threshold

Property

pH

pH @ dilution

Melting/freezing point

Boiling point/range

Flash Point

Evaporation rate

Flammability (solid, gas)

Flammability Limits in Air
Upper flammability Limit
Lower flammability limit

Vapor pressure

Vapor density

Specific gravity

Bulk density

Relative density

Water solubility

Solubility in other solvents

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Viscosity, dynamic

Log Pow

Explosive properties
Oxidizing properties

9.2 Other information
Pour point

Molecular weight
VOC content(%)
Density VALUE

Liquid

No information available
Characteristic

Dark Brown

Not applicable

Values
No information available

No information available
42.8 °C

Not Applicable

Not applicable

Not applicable

No information available
No information available
No information available
No information available
0.844

Insoluble in water

No information available
No information available
No information available
18.5 cSt @ 40 °C

No information available
No information available

No information available
No information available

No information available
No information available
No information available
No information available

Remarks

Closed cup

@ 25°C.

10. Stability and reactivity

10.1 Reactivity

FLAMMABLE LIQUID AND vapour.
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10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerization
Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Avoid contact with heat, sparks, open flame, and static discharge.

10.5 Incompatible materials

Oxidizing age

nts.

10.6 Hazardous decomposition products

See Section 5.2.

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Inhalation
Eye contact

Skin contact

Ingestion

Unknown acute toxicity

Inhalation of vapours in high concentration may cause irritation of respiratory system.

Causes serious eye damage.

May cause an allergic skin reaction. May be absorbed through the skin in harmful amounts.
Repeated exposure may cause skin dryness or cracking.

May be fatal if swallowed and enters airways.

Not Applicable.

Component

LD50 Oral

LD50 Dermal

LC50 Inhalation

Hydrocarbons, C11-C14, n-alkanes, isoalkanes,
cyclics, < 2% aromatics

No data available

No data available

No data available

Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and triethylenetetramine

> 2020 mg/kg (Rat)

No data available

No data available

Hydrocarbons, C13-C16, isoalkanes, cyclics, < 2%

LC50 oral > 5000 mg/kg (Rat)

LD50 Dermal >2000 mg/kg

LC50 Inhalation >5.2 mg/l (4h)

aromatics (Rabbit) (Rat)
2-methylpropan-1-ol = 2460 mg/kg (Rat) = 3400 mg/kg ( Rabbit ) >6.5mg/L (Rat) 4 h

Sensitisation

May cause sensitization by skin contact.
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Mutagenic effects

Carcinogenicity

Reproductive toxicity
Routes of exposure

Routes of entry

This product does not contain any known or suspected mutagens.

This product does not contain any known or suspected carcinogens.

This product does not contain any known or suspected reproductive hazards.

Skin contact. Eye contact. Ingestion. Inhalation.

Skin contact. Eye contact. Ingestion. Inhalation.

Specific target organ toxicity (single Not classified

exposure)
Specific target organ toxicity
(repeated exposure)

Aspiration hazard

Not classified.

May be fatal if swallowed and enters airways.

12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae

This product is not considered toxic to algae.

Toxicity to fish

This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

Component

Toxicity to fish

Toxicity to algae

Toxicity to daphnia and other
aquatic invertebrates

Hydrocarbons, C11-C14, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

No information available

No information available

No information available

Fatty acids, tall-oil, reaction
products with diethylenetriamine,
maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

No information available

No information available

No information available

Hydrocarbons, C13-C16,
isoalkanes, cyclics, < 2% aromatics

Freshwater Fish 96h LC50 45 mg/|
(flow through) Pimephales
promelas; 96h LC50 2.2 mg/I (static)
Lepomis macrochirus; 96h LC50 2.4
mg/l Oncorhynchus mykiss (static)

No information available

Water Flea 96h LC50 4720 mg/!
Den-dronereides heteropoda
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2-methylpropan-1-ol 1370 - 1670 mg/L LC50 Pimephales| =230 mg/L EC50 Desmodesmus |= 1300 mg/L EC50 Daphnia magna
promelas 96 h = 375 mg/L LC50 subspicatus 48 h 48 h 1070 - 1933 mg/L EC50
Pimephales promelas 96 h 1120 - Daphnia magna 48 h
1520 mg/L LC50 Oncorhynchus
mykiss 96 h 1480 - 1730 mg/L LC50

Lepomis macrochirus 96 h

12.2 Persistence and degradability

No product level data available.

12.3 Bioaccumulative potential

No product level data available.

12.4 Mobility in soil

Mobility
Insoluble in water.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.

None known.

13. Disposal considerations

13.1 Waste treatment methods

Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging Empty containers should be transported/delivered using a registered waste carrier for local

recycling or waste disposal.
EWC waste disposal No. According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 07 01 04 Waste Code: 7152 Organic waste without halogen.
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14. Transport information

14.1 UN number

UN/ID No. (ADR/RID/ADN/ADG) UN1212
UN No. (IMDG) UN1212
UN No. (ICAO) UN1212

14.2 Proper shipping name
ISOBUTANOL (ISOBUTYL ALCOHOL) mixture

14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class 3
IMDG Hazard class

ICAO Hazard class/division 3

14.4 Packing group

ADR/RID/ADN/ADG Packing Group Il
IMDG Packing group 1]
ICAO Packing group 1]

14.5 Environmental hazard
No

14.6 Special precautions

Hazard ID 30
EmS (IMDG) F-E, S-D
Emergency action code 3Y

14.7 Transport in bulk according to Annex I/ll of MARPOL 73/78 and the IBC Code
Please contact MISDS@slb.com for info regarding transport in Bulk.

15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
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Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.

International inventories

USA, Toxic Substances Control Act inventory (TSCA) Complies
European Union - EINECS and ELINCS Complies
Canada, Domestic Substance List (DSL) Complies
Philippines (PICCS) Complies
Inventory - Japan - Existing and New Chemicals list Does not Comply
China (IECSC) Complies
Australia (AICS) Does not Comply
Korea (KECL) Complies

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies

CAS Number 64742-47-8 can be used to identify the substance given a list number in section 3 in areas not subject to the REACH
regulation. Contact REACH@miswaco.slb.com for REACH information.

15.2 Chemical Safety Report

No information available

16. Other information

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse
Supercedes date 03/Aug/2011

Revision date 05/Nov/2014

Version 4

The following sections have been  This SDS have been made in a new database and therefore a new layout. There have been
revised: changes with regard to classification, Updated according to GHS/CLP.

Text of R phrases mentioned in Section 3

R10 - Flammable

R41 - Risk of serious damage to eyes

R43 - May cause sensitization by skin contact

R65 - Harmful: may cause lung damage if swallowed

R66 - Repeated exposure may cause skin dryness or cracking
R67 - Vapors may cause drowsiness and dizziness

R37/38 - Irritating to respiratory system and skin
Full text of H-Statements referred to under sections 2 and 3

H304 - May be fatal if swallowed and enters airways
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H317 - May cause an allergic skin reaction

H318 - Causes serious eye damage

H335 - May cause respiratory irritation

H336 - May cause drowsiness or dizziness

EUHO066 - Repeated exposure may cause skin dryness or cracking

*A mark of M-1 L.L.C., a Schlumberger Company

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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Safety Data Sheet
SUREMULT EH

| 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name SUREMULT EH
Product code MI10137
Denmark Pr. no. 1539682

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended use Emulsifier
Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier identification

M-I Drilling Fluids UK Limited
C/O Schlumberger
Enterprise Drive

Westhill Industrial Estate
Westhill, AB32 6TQ
Scotland UK

+47 51577424
MISDS@slb.com

1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

| 2. Hazards identification

2.1 Classification of the substance or mixture

Regulation (EC) No. 1272/2008

Health hazards

[Serious eye damage/eye irritation [Category 2 |
ISkin sensitisation [category 1 |
Environmental hazards Not classified

Physical Hazards Not classified

2.2 Label Elements
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Signal word
WARNING

Hazard statements
H317 - May cause an allergic skin reaction
H319 - Causes serious eye irritation

Precautionary Statements - EU (§28, 1272/2008)

P261 - Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray

P264 - Wash face, hands and any exposed skin thoroughly after handling

P280 - Wear protective gloves/ protective clothing/ eye protection/ face protection

P302 + P352 - IF ON SKIN: Wash with plenty of soap and water

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing

P501 - Dispose of contents/container in accordance with local regulations.

Supplementary precautionary statements
P272 - Contaminated work clothing should not be allowed out of the workplace

P333 + P313 - If skin irritation or rash occurs: Get medical advice/ attention
P337 + P313 - If eye irritation persists: Get medical advice/attention
P362 - Take off contaminated clothing and wash before re-use

Contains

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
Hydrocarbons, C13-C18, n-alkanes, isoalkanes, cyclics, < 2% aromatics

2-butoxyethanol

2-(2-Butoxyethoxy)ethanol

2.3 Other data

Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients

SUREMULT EH

Safety data sheet number MI110137
Revision date 24/Jun/2015

3.2 Mixtures
Component EC-No. CAS-No Weight % - | Classification | Classification (Reg. REACH
range (67/548) 1272/2008) registration
number
Fatty acids, tall-oil, 273-601-0 68990-47-6 60-100 Xi; R43 Skin Sens. 1 (H317) 01-2119496070-42-x
reaction products with XXX
diethylenetriamine,
maleic anhydride,
tetraethylenepentamin
e and
triethylenetetramine
Hydrocarbons, 921-050-8 * 10-30 Xn; R65, R66 Asp. Tox. 1 (H304) 01-2119485032-45-X
C13-C18, n-alkanes, XXX
isoalkanes, cyclics, <
2% aromatics
2-butoxyethanol 203-905-0 111-76-2 5-10 Xn; R20/21/22 Acute Tox. 4 (H302) 01-2119475108-36-x
Xi; R36/38 Acute Tox. 4 (H312) XXX
Acute Tox. 4 (H332)
Skin Irrit. 2 (H315)
Eye Irrit. 2 (H319)
2-(2-Butoxyethoxy)eth 203-961-6 112-34-5 5-10 Xi; R36 Eye Irrit. 2 (H319) 01-2119475104-44-X
anol XXX
Comments

The viscosity of this product is high enough that it is not an aspiration risk and the R65/H304 phrase does not apply.

3.1 Substances

Not Applicable
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*Substances which have an EC Number that begins with the number "9" is a Provisional List Number. The list numbers published
by ECHA do not have any legal significance. The EC substance definition and related classification & labelling has been developed
in the framework of the Regulation (EC) No 1907/2006 (REACH). For information about the related CAS number see section 15 of
this SDS.

4. First aid measures

4.1 First Aid

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth

to an unconscious person. Seek medical attention if irritation occurs.

Wash off immediately with soap and plenty of water removing all contaminated clothes and
shoes. Get medical attention immediately if symptoms occur.

Skin contact

Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact
lenses, if present, after the first five minutes, then continue rinsing eye. Seek immediate
medical attention/advice.

Eye contact

4.2 Most important symptoms and effects, both acute and delayed
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General advice The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Fire-fighting measures

5.1 Extinguishing media

Suitable extinguishing media
Water Fog, Alcohol Foam, CO2, Dry Chemical.

Extinguishing media which shall not be used for safety reasons
None known.

5.2 Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
None known.

Hazardous combustion products
Fire or high temperatures create:, Carbon oxides (COx).

5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. See also section 8.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.
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Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and materials for containment and cleaning up

Methods for Containment
Prevent further leakage or spillage if safe to do so. Dike far ahead of liquid spill for later disposal.

Methods for cleaning up
Absorb with earth, sand or other non-combustable material and transfer to containers for later disposal. After cleaning, flush away
traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Do not breathe vapors or
spray mist. Avoid spills and splashing during use. Persons susceptible to allergic reactions should not handle this product.

Hygiene measures
Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product. Remove contaminated clothing.

7.2 Conditions for safe storage. including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from
direct sunlight Do not freeze

Storage class Chemical storage.
Packaging material Use specially constructed containers only

7.3 Specific end uses

See also Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

Exposure limits Oil mist (mineral) workplace exposure limits are currently under review by legislative
authorities. This workplace exposure limit (WEL) standard is applicable to highly refined
mineral oils and is provided as a guidance limit only LT. EXP = 5mg/m?3 and ST. EXP =
10mg/mé3.

No biological limit allocated
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Component

EU OEL - Third List

Austria

Australia Denmark

Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Not determined

Not determined

Not determined Not determined

Hydrocarbons, C13-C18, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

Not determined

Not determined

Not determined Not determined

2-butoxyethanol

20 ppm TWA
98 mg/m?® TWA
50 ppm STEL
246 mg/m3 STEL
Possibility of significant
uptake through the skin

Not determined

skin notation 20 ppm
20 ppm TWA; 96.9 98 mg/m3
mg/m3 TWA
50 ppm STEL; 242
mg/m3 STEL

2-(2-Butoxyethoxy)ethanol 10 ppm TWA Not determined Not determined 100 mg/m?3
67.5 mg/m3 TWA
15 ppm STEL
101.2 mg/m3 STEL
Component Malaysia France Germany Hungary

Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Not determined

Not determined

Not determined Not determined

Hydrocarbons, C13-C18, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

Not determined

Not determined

Not determined Not determined

2-butoxyethanol 20 ppm TWA 2 ppm 10 ppm MAK Not determined
96.7 mg/m® TWA 9.8 mg/m?3 49 mg/m3 MAK
Skin notation
2-(2-Butoxyethoxy)ethanol Not determined 10 ppm 10 ppm MAK Not determined
67.5 mg/m3 67 mg/m3 MAK
Component New Zealand Italy Netherlands Norway

Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Not Determined

Not determined

Not determined Not determined

Hydrocarbons, C13-C18, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

Not Determined

Not determined

Not determined Not determined

2-butoxyethanol 25 ppm TWA Not determined 100 mg/m? GW 10 ppm TWA
121 mg/m3 TWA 50 mg/mé TWA
Possibility of significant 20 ppm STEL
uptake through the skin 75 mg/m?3 STEL
Skin
2-(2-Butoxyethoxy)ethanol Not Determined Not determined 50 mg/m3 GW 10 ppm TWA
68 mg/m® TWA
20 ppm STEL
102 mg/m3 STEL
Component Poland Portugal Romania | Russia |
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Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Not determined

Not determined

Not determined Not determined

Hydrocarbons, C13-C18, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

Not determined

Not determined

Not determined Not determined

2-butoxyethanol 200 mg/m3 STEL 20 ppm TWA Not determined 5 mg/m3 MAC
Skin
98 mg/m3 TWA
2-(2-Butoxyethoxy)ethanol 100 mg/m3 STEL Not determined Not determined 10 mg/m3 MAC
67 mg/m® TWA
Component Spain Switzerland Turkey UK

Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

Not determined

Not determined

Not determined Not determined

Hydrocarbons, C13-C18, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

Not determined

Not determined

Not determined Not determined

indicative limit value;
manufacturing,
commercialization, and
use restrictions under
REACH
67.5 mg/m? VLA-ED
indicative limit value;
manufacturing,
commercialization, and
use restrictions under
REACH

2-butoxyethanol 50 ppm VLA-EC 20 ppm STEL 50 ppm STEL 50 ppm STEL
245 mg/m3 VLA-EC 98 mg/m3 STEL 246 mg/m3 STEL 246 mg/m3 STEL
Skin Skin Skin Skin
20 ppm VLA-ED 10 ppm MAK 20 ppm TWA 25 ppm TWA
indicative limit value 49 mg/m? MAK 98 mg/m3 TWA 123 mg/m3 TWA
98 mg/m3 VLA-ED
indicative limit value
2-(2-Butoxyethoxy)ethanol 15 ppm VLA-EC 15 ppm STEL 15 ppm STEL 15 ppm STEL
101.2 mg/m? VLA-EC | 101.2 mg/m3 STEL 101.2 mg/m? STEL 101.2 mg/m? STEL
10 ppm VLA-ED 10 ppm MAK 10 ppm TWA 10 ppm TWA

67 mg/mé MAK

67.5 mg/m3 TWA 67.5 mg/m3 TWA

Derived No Effect Level (DNEL)

Short term exposure local effects

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine

Dermal
Inhalation
2-butoxyethanol
Inhalation
2-(2-Butoxyethoxy)ethanol
Inhalation

Long term exposure local effects

1388 pg/cm?
14693 pg/m?

246 mg/m?

101.2 mg/m3
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Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine
Dermal 1388 pg/cm?
Inhalation 14693 pg/m?
Short term exposure systemic effects
Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine

Dermal 33332 pglkg
Inhalation 29386 pg/m?3
2-butoxyethanol

Dermal 89 mg/kg
Inhalation 1091 mg/m3
2-(2-Butoxyethoxy)ethanol

Inhalation 67.5 mg/m3

Long term exposure systemic effects

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine

Dermal 16666 pg/kg
Inhalation 14693 pg/m?
2-butoxyethanol

Dermal 125 mg/kg
Inhalation 98 mg/m3
2-(2-Butoxyethoxy)ethanol

Dermal 20 mg/kg
Inhalation 67.5 mg/m?

Predicted No Effect Concentration (PNEC)
Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine

Fresh Water 0.00217 mg/L
Sea Water 0.000217 mg/L
Fresh water sediment 180 mg/kg
Sea sediment 18 mg/kg
Soil 146 mg/kg
Impact on Sewage Treatment 1 mg/l
Intermittent release 0.0217 mg/l
2-butoxyethanol

Fresh Water 8.8 mg/l
Sea Water 0.88 mg/l
Fresh water sediment 34.6 mg/kg
Sea sediment 3.46 mg/kg
Soil 2.33 mg/kg
Impact on Sewage Treatment 463 mgl/l
Intermittent release 9.1 mg/l
2-(2-Butoxyethoxy)ethanol

Fresh Water 1.0 mg/L
Sea Water 0.1 mg/L
Fresh water sediment 4 mg/kg
Sea sediment 0.4 mg/kg
Soil 0.4 mg/kg
Impact on Sewage Treatment 200 mg/L
Intermittent release 3.9 mg/L

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.
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Engineering measures to
reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment

Eye protection Safety glasses with side-shields.

Hand protection Use protective gloves made of:, Rubber, Neoprene, PVC, Be aware that liquid may
penetrate the gloves. Frequent change is advisable.
No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Use respirator with organic vapor protection
(A, brown), At work in confined or poorly ventilated spaces, respiratory protection with air
supply must be used.
Skin and body protection Wear suitable protective clothing, Eye wash and emergency shower must be available at

the work place.

Respiratory protection

Hygiene measures Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state Liquid

Appearance Viscous

Odour Slight

Colour amber

Odor threshold Not applicable

Property Values Remarks
pH No information available

pH @ dilution

Melting/freezing point

Boiling point/range No information available

Flash Point 65 °C / 149 °F PMCC
Evaporation rate

Flammability (solid, gas) Not Applicable

Flammability Limits in Air
Upper flammability Limit Not applicable
Lower flammability limit Not applicable

Vapor pressure No information available

Vapor density No information available

Specific gravity No information available

Bulk density No information available

Relative density 0.93 - 0.96 g/cm? @ 20 °C.
Water solubility Insoluble in water

Solubility in other solvents No information available
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Autoignition temperature No information available
Decomposition temperature  No information available
Kinematic viscosity >20.5 cSt @40°C

Viscosity, dynamic No information available
Log Pow Not determined

SUREMULt EH
Safety data sheet number MI110137
Revision date 24/Jun/2015

Ingestion Ingestion may cause stomach discomfort.

Unknown acute toxicity Not Applicable.

Explosive properties
Oxidizing properties

9.2 Other information
Pour point

Molecular weight
VOC content(%)
Density VALUE

Not Applicable
None known.

No information available
No information available
None

No information available

Component

LD50 Oral

LD50 Dermal

LC50 Inhalation

Fatty acids, tall-oil, reaction products with
diethylenetriamine, maleic anhydride,
tetraethylenepentamine and triethylenetetramine

No data available

No data available

No data available

Hydrocarbons, C13-C18, n-alkanes, isoalkanes,

> 5000 mg/kg (Rat)

> 2000 mg/kg (Rabbit)

> 5.2 mg/l (Rat)

10. Stability and reactivity

10.1 Reactivity

No specific reactivity hazards associated with this product.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerization
Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Keep away from direct sunlight. Do not freeze.
10.5 Incompatible materials

No materials to be especially mentioned.

10.6 Hazardous decomposition products

See also section 5.2.

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Inhalation Inhalation of vapours in high concentration may cause irritation of respiratory system.
Eye contact Causes serious eye irritation.
Skin contact May cause an allergic skin reaction. Prolonged contact may cause redness and irritation.

May be absorbed through the skin in harmful amounts.
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cyclics, < 2% aromatics
2-butoxyethanol =470 mg/kg (Rat) =220 mg/kg ( Rabbit ) = 2270 | =2.21 mg/L ( Rat) 4 h = 450
mg/kg (Rat) ppm (Rat) 4 h
= 2700 mg/kg ( Rabbit) No data available

2-(2-Butoxyethoxy)ethanol = 3384 mg/kg (Rat)

Sensitisation May cause allergic skin reaction.

Mutagenic effects This product does not contain any known or suspected mutagens.

Carcinogenicity This product does not contain any known or suspected carcinogens.

Reproductive toxicity This product does not contain any known or suspected reproductive hazards.

Routes of exposure Skin contact. Eye contact.

Routes of entry Skin contact.

Specific target organ toxicity (single Not classified
exposure)

Specific target organ toxicity Not classified.
(repeated exposure)
Aspiration hazard The viscosity of this product is high enough that it is not an aspiration risk and the
R65/H304 phrase does not apply.

12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae
This product is not considered toxic to algae.
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Toxicity to fish

This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

Component

Toxicity to fish

Toxicity to algae

Toxicity to daphnia and other
aquatic invertebrates

Fatty acids, tall-oil, reaction
products with diethylenetriamine,
maleic anhydride,
tetraethylenepentamine and
triethylenetetramine

No information available

No information available

No information available

Hydrocarbons, C13-C18, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

No information available

No information available

No information available

2-butoxyethanol

2950 mg/L LC50 (Lepomis
macrochirus) = 96 h
1490 mg/L LC50 (Lepomis
macrochirus) = 96 h

No information available

= 1698 - 1940 mg/L (LC50; Daphnia|
magna)
=1720 mg/L (EC50; water flea)

2-(2-Butoxyethoxy)ethanol

1300 mg/L LC50 (Lepomis
macrochirus) = 96 h

100 mg/L EC50 (Desmodesmus
subspicatus) = 96 h

2850 mg/L EC50 (Daphnia magna)
=24h

100 mg/L EC50 (Daphnia magna) =
48 h

12.2 Persistence and degradability

Not readily biodegradable.

12.3 Bioaccumulative potential

The product contains potentially bioaccumulating substances.

12.4 Mobility in soil

Mobility
Insoluble in water.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.

None known.
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13. Disposal considerations

13.1 Waste treatment methods

Waste from residues / unused
products

Contaminated packaging

EWC waste disposal No.

Dispose of in accordance with local regulations.

Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 07 01 04

14. Transport information

14.1 UN number
Not regulated

14.2 Proper shipping name

The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es)
ADR/RID/ADN/ADG Hazard class
IMDG Hazard class

ICAO Hazard class/division

14.4 Packing group

ADR/RID/ADN/ADG Packing Group

IMDG Packing group
ICAO Packing group

14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable

Not regulated
Not regulated
Not regulated

Not regulated
Not regulated
Not regulated

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

Please contact MISDS@slb.com for info regarding transport in Bulk.

15. Regulatory information
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15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Australian Standard for the Uniform Scheduling of Drugs and Poisons

2-butoxyethanol

Schedule 6
2-(2-Butoxyethoxy)ethanol

Schedule 5
Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations
2013 [P.U.(A) 310/2013] (CLASS Regulations)

The Industry Code of Practice on Chemical Classification and Hazard Communication 2014 [P.U. (B) 128/2014] (ICOP)
International inventories

USA, Toxic Substances Control Act inventory (TSCA) Complies
European Union - EINECS and ELINCS Complies
Canada, Domestic Substance List (DSL) Complies
Philippines (PICCS) Complies
Inventory - Japan - Existing and New Chemicals list Does not Comply
China (IECSC) Complies
Australia (AICS) Does not Comply
Korea (KECL) Complies

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies

CAS Number 64742-47-8 can be used to identify the substance given a list number in section 3 in areas not subject to the REACH
regulation. Contact REACH@miswaco.slb.com for REACH information.

15.2 Chemical Safety Report

No information available

16. Other information |

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse
Supercedes date 21/Feb/2015
Revision date 24/3un/2015
Version 7
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The following sections have been 2, 8,,11,, 12,, 13,, 14,, 16, There have been changes with regard to classification, Updated
revised according to GHS/CLP.

Text of R phrases mentioned in Section 3

R36 - Irritating to eyes

R43 - May cause sensitization by skin contact

R65 - Harmful: may cause lung damage if swallowed

R66 - Repeated exposure may cause skin dryness or cracking

R20/21/22 - Harmful by inhalation, in contact with skin and if swallowed
R36/38 - Irritating to eyes and skin

Full text of H-Statements referred to under sections 2 and 3

H317 - May cause an allergic skin reaction

H319 - Causes serious eye irritation

H302 - Harmful if swallowed

H304 - May be fatal if swallowed and enters airways
H312 - Harmful in contact with skin

H332 - Harmful if inhaled

1A mark of M-I L.L.C.

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’'s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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Supercedes date 05/Mar/2013

Safety Data Sheet
ECOTROL' RD

[ 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name ECOTROL* RD
Product code MI11042
REACH Registration Name Exempt
Denmark Pr. no. 1918172

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended use Filtration-control.
Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier

M-I Drilling Fluids UK Limited
C/O Schlumberger
Enterprise Drive

Westhill Industrial Estate
Westhill, AB32 6TQ
Scotland UK

+47 51577424

MISDS@slb.com
1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

[Denmark [Poison Control Hotline (DK): +45 82 12 12 12 |

[Norway [Poison information centre: +47 22 59 13 00 |

| 2. Hazards identification |

2.1 Classification of the substance or mixture

Regulation (EC) No. 1272/2008

Health hazards Not classified
Environmental hazards Not classified
Physical Hazards Not classified

2.2 Label Elements

Signal word
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None

Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Precautionary Statements - EU (§28, 1272/2008)
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains
Silica, amorphous

2.3 Other data

Not classified as PBT/vPvB by current EU criteria

3. Composition/information on ingredients

3.1 Substances

Component EC-No. CAS-No Weight % - | Classification | Classification (Reg. REACH
range (67/548) 1272/2008) registration
number
Silica, amorphous Listed Proprietary <=2 - Not classified No data available
3.2 Mixtures

Not Applicable

Comments
The product contains other ingredients which do not contribute to the overall classification.

4. First aid measures

4.1 First Aid

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact Wash off immediately with soap and plenty of water removing all contaminated clothes and

shoes. Get medical attention immediately if symptoms occur.
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Eye contact Remove contact lenses. Promptly wash eyes with lots of water while lifting eye lids.

Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed

General advice The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Fire-fighting measures

5.1 Extinguishing media

Suitable extinguishing media
Water Fog, Alcohol Foam, COz2, Dry Chemical.

Extinguishing media which shall not be used for safety reasons
None known.

5.2 Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
Dust may form explosive mixture in air.

Hazardous combustion products
Heating or fire can release toxic gas, Carbon oxides (COX).

5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Extinguish all ignition sources. Avoid sparks, flames, heat and smoking. If spilled, take caution, as material can cause surfaces to
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become very slippery. Use personal protective equipment. See also section 8.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and materials for containment and cleaning up

Methods for Containment
Prevent further leakage or spillage if safe to do so.

Methods for cleaning up
Sweep up and shovel into suitable containers for disposal. Avoid dust formation. After cleaning, flush away traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation. If
spilled, take caution, as material can cause surfaces to become very slippery.

Hygiene measures
Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product. Remove contaminated clothing.

7.2 Conditions for safe storage. including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep away from heat, sparks, and flame. Take precautionary
measures against static discharges.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place. Protect from moisture
Avoid contact with: Strong oxidising agents Keep away from direct sunlight

Storage class Chemical storage.
Packaging material Use specially constructed containers only

7.3 Specific end uses

See Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

Exposure limits NUI = Nuisance dust, TWA 4mg/m? Respirable Dust, 10mg/m? Total Dust.
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Component EU OEL - Third List Austria Australia Denmark
Silica, amorphous Not determined 4 mg/m3 TWA inhalable | 10mg/m3TWAinhalable Not determined
fraction dust
2mg/m3TWArespirable
dust
[ Component | Malaysia | France | Germany | Hungary |
| Silica, amorphous | 10 mg/m3 TWA | Notdetermined [ Notdetermined | Not determined |
[ Component | New Zealand | Italy | Netherlands | Norway |
| Silica, amorphous | 10 mg/m3 TWA | Notdetermined | Notdetermined | Not determined |
Component Poland Portugal Romania Russia

Silica, amorphous 10.0 mg/m3 TWA total Not determined Not determined Not determined
inhalable dust

2 mg/m3 TWA respirable

dust
Component Spain Switzerland Turkey UK
Silica, amorphous Not determined 4 mg/m3 MAK Not determined Not determined

inhalable

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.

Engineering measures to
reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection
Hand protection

It is good practice to wear Safety Glasses with Side-shields when handling any chemical.
Use protective gloves made of:, Neoprene, Rubber, Frequent change is advisable.

Page 5/11

ECOTROL" RD
Safety data sheet number MI11042
Revision date 26/Jun/2015

Respiratory protection No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Half mask with a particle filter P2 (BS EN
143), At work in confined or poorly ventilated spaces, respiratory protection with air supply
must be used.

Skin and body protection Wear suitable protective clothing, Eye wash and emergency shower must be available at

Hygiene measures

the work place.

Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing

before re-use.

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state
Appearance
Odour

Colour

Odor threshold

Property

pH

pH @ dilution

Melting/freezing point

Boiling point/range

Flash Point

Evaporation rate

Flammability (solid, gas)

Flammability Limits in Air
Upper flammability Limit
Lower flammability limit

Vapor pressure

Vapor density

Specific gravity

Bulk density

Relative density

Water solubility

Solubility in other solvents

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Viscosity, dynamic

Log Pow

Explosive properties
Oxidizing properties

9.2 Other information
Pour point

Solid

Powder Dust
Odourless
White

Not applicable

Values Remarks
No information available

No information available
No information available

Not Applicable

Not applicable

Not applicable

No information available
No information available
No information available
No information available
1.03 sg @ 20°C.
Insoluble in water
Aromatic solvents Ester
400 °C

No information available

No information available
No information available

No information available
No information available

No information available
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Molecular weight No information available
VOC content(%) No information available
Density VALUE No information available

10. Stability and reactivity

10.1 Reactivity

No specific reactivity hazards associated with this product.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerization
Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Protect from moisture. Avoid dust formation. Heat, flames and sparks. Keep away from direct sunlight.
10.5 Incompatible materials

Strong oxidising agents.

10.6 Hazardous decomposition products

See also section 5.2.

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Inhalation Inhalation of dust in high concentration may cause irritation of respiratory system.

Eye contact May cause slight irritation.

Skin contact Prolonged contact may cause redness and irritation.

Ingestion Ingestion may cause stomach discomfort.

Unknown acute toxicity Not Applicable.

[ Component | LD50 Oral | LD50 Dermal | LC50 Inhalation |
| Silica, amorphous | No data available | No data available | >22mg/L(Rat)1h |
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Sensitisation This product does not contain any components suspected to be sensitizing.
Mutagenic effects This product does not contain any known or suspected mutagens.
Carcinogenicity This product does not contain any known or suspected carcinogens.

Reproductive toxicity This product does not contain any known or suspected reproductive hazards.
Routes of exposure None known.

Routes of entry No route of entry noted.

Specific target organ toxicity (single Not classified

exposure)

Specific target organ toxicity Not classified.

(repeated exposure)

Aspiration hazard No hazard from product as supplied.

12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae
This product is not considered toxic to algae.

Toxicity to fish
This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

Component Toxicity to fish Toxicity to algae Toxicity to daphnia and other
aquatic invertebrates
Silica, amorphous = 5000 mg/L LC50 Brachydanio =440 mg/L EC50 = 7600 mg/L EC50 Ceriodaphnia
rerio 96 h Pseudokirchneriella subcapitata 72 dubia 48 h
h

12.2 Persistence and degradability

The product is not biodegradable.

12.3 Bioaccumulative potential

Page 8/11



ECOTROL" RD
Safety data sheet number MI11042
Revision date 26/Jun/2015

Does not bioaccumulate.

12.4 Mobility in soil

Mobility
Insoluble in water.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/VPVB by current EU criteria.

12.6 Other adverse effects.

None known.

13. Disposal considerations

13.1 Waste treatment methods

Waste from residues / unused Dispose of in accordance with local regulations.
products

Contaminated packaging Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

EWC waste disposal No. According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific. Waste codes should be assigned by the user based on the application
for which the product was used. The following Waste Codes are only suggestions: EWC
waste disposal No: 07 01 99.

14. Transport information

14.1 UN number
Not regulated

14.2 Proper shipping hame
The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es
ADR/RID/ADN/ADG Hazard class Not regulated

IMDG Hazard class Not regulated
ICAO Hazard class/division Not regulated
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14.4 Packing group

ADR/RID/ADN/ADG Packing Group Not regulated
IMDG Packing group Not regulated
ICAO Packing group Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not Applicable

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code
Please contact MISDS@slb.com for info regarding transport in Bulk.

15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.
Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations
2013 [P.U.(A) 310/2013] (CLASS Regulations)

The Industry Code of Practice on Chemical Classification and Hazard Communication 2014 [P.U. (B) 128/2014] (ICOP)
International inventories

USA, Toxic Substances Control Act inventory (TSCA) Does not Comply
European Union - EINECS and ELINCS Complies
Canada, Domestic Substance List (DSL) Complies
Philippines (PICCS) Does not Comply
Inventory - Japan - Existing and New Chemicals list Does not Comply
China (IECSC) Complies
Australia (AICS) Complies
Korea (KECL) Complies

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies

Contact REACH@miswaco.slb.com for REACH information.
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15.2 Chemical Safety Report

No information available

16. Other information

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse
Supercedes date 05/Mar/2013

Revision date 26/Jun/2015

Version 5

The following sections have been  This SDS have been made in a new database and therefore a new layout. No changes with
revised: regard to classification have been made, Updated according to GHS/CLP.

Full text of H-Statements referred to under sections 2 and 3

This product is not classified as hazardous therefore no (H) hazard statements assigned.

*A mark of M-I L.L.C., a Schlumberger Company

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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Safety data sheet number PID15065
Version 4

Revision date 11/May/2017
Supercedes date 14/Jul/2014

Safety Data Sheet
VERSATROL" M

[ 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name VERSATROL*M
Product code PID15065
REACH Registration Name Exempt
Denmark Pr. no. 2303874

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended Use Fluid loss reducer.

Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier

M-I Drilling Fluids UK Limited
C/O Schlumberger
Enterprise Drive

Westhill Industrial Estate
Westhill, AB32 6TQ
Scotland UK

+47 51577424

MISDS@slb.com
1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

Denmark Poison Control Hotline (DK): +45 82 12 12 12
iGermany +49 69 222 25285
Norway Poison information centre: +47 22 59 13 00

2. Hazards Identification

2.1 Classification of the substance or mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Health hazards Not classified
Environmental hazards Not classified
Physical Hazards Not classified
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2.2 Label elements

Signal word
None

Hazard statements
This product is not classified as hazardous therefore no (H) hazard statements assigned.

Precautionary Statements - EU (8§28, 1272/2008)
This product is not classified as hazardous therefore has no (P) precautionary statements assigned.

Contains

2.3 Other hazards
Not classified as PBT/vPvB by current EU criteria
Australian statement of hazardous/dangerous nature

Classified as Non-Hazardous according to the criteria of NOHSC.
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients

3.1 Substances

This product does not contain any hazardous ingredients, or ingredients with national workplace exposure limits.

3.2 Mixtures

Not applicable

4. First aid measures

4.1 First Aid

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Get medical attention if symptoms occur.

Skin contact Wash skin thoroughly with soap and water. Get medical attention if irritation persists.

Eye contact Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses. Get
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medical attention if any discomfort continues.

4.2 Most important symptoms and effects, both acute and delayed

General advice

The severity of the symptoms described will vary dependant of the concentration and the

length of exposure. If adverse symptoms develop, the casualty should be transferred to

hospital as soon as possible.

Main symptoms

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Fire-fighting measures

5.1 Extinguishing media

Suitable extinguishing media
Use extinguishing agent suitable for type of surrounding fire.

Extinguishing media which must not be used for safety reasons
None known.

5.2 Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
Dust may form explosive mixture in air.

Hazardous combustion products
Fire or high temperatures create: Carbon oxides (COx), Nitrogen oxides (NOX).

5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
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Extinguish all ignition sources. Avoid sparks, flames, heat and smoking. Use personal protective equipment. See also section 8. If
spilled, take caution, as material can cause surfaces to become very slippery.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and material for containment and cleaning up

Methods for containment
Prevent further leakage or spillage if safe to do so. Cover powder spill with plastic sheet or tarp to minimise spreading.

Methods for cleaning up
Sweep up and shovel into suitable containers for disposal. Take precautionary measures against static discharges. After cleaning,
flush away traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation.
Remove all sources of ignition. If spilled, take caution, as material can cause surfaces to become very slippery.

Hygiene measures
Use good work and personal hygiene practices to avoid exposure When using do not eat, drink, smoke, sniff Wash hands and face
before breaks and immediately after handling the product Remove contaminated clothing

7.2 Conditions for safe storage, including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place Avoid heat, flames
and other sources of ignition. Avoid contact with: Strong oxidising agents

Storage class Chemical storage.
Packaging materials Use specially constructed containers only

7.3 Specific end uses

See Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

Page 4/11

VERSATROL* M
Safety data sheet number PID15065
Revision date 11/May/2017

Exposure Limits NUI = Nuisance dust, TWA 4mg/m? Respirable Dust, 10mg/m? Total Dust.
No biological limit allocated

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.

Engineering Controls
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment

Eye protection Use eye protection according to EN 166, designed to protect against powders and dusts.
Tightly fitting safety goggles. Safety glasses with side-shields.

Hand protection Wear gloves according to EN 374 to protect against skin effects from powders Repeated or
prolonged contact Use protective gloves made of: Neoprene Nitrile Frequent change is
advisable

Respiratory protection No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Half mask with a particle filter P2 (BS EN
143), At work in confined or poorly ventilated spaces, respiratory protection with air supply
must be used.

Skin and body protection Wear suitable protective clothing, Eye wash and emergency shower must be available at

the work place.

Hygiene measures Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

8.2.3 Environmental exposure controls

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state Solid
Appearance Powder Dust
Odour Odourless
Colour Black

Odour threshold Not applicable
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Property

pH

pH @ dilution

Melting / freezing point

Boiling point/range

Flash point

Evaporation rate

Flammability (solid, gas)

Flammability Limit in Air
Upper flammability limit
Lower flammability limit

Vapour pressure

Vapour density

Specific gravity

Bulk density

Relative density

Water solubility

Solubility in other solvents

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Dynamic viscosity

log Pow

Explosive properties
Oxidising properties

9.2 Other information
Pour point

Molecular weight
VOC content(%)
Density

Softening point

Values Remarks
No information available

140 - 205 °C / 284-401 °F
No information available
316 °C / 600 °F

No information available
Not applicable

Cleveland Open Cup (COC)

250-500 g/m3

Not applicable

No information available
No information available
1.04 - 1.06 20 °C
540 kg/m3 / ~34 Ib/ft3
No information available
Insoluble in water

No information available
500 °C / 932 °F

288 °C /550 °F

No information available
No information available
No information available

Suspended dust may present a dust explosion hazard
None known

No information available
No information available
None

No information available
185-204°C / 365-400°F

10. Stability and reactivity

10.1 Reactivity

Dust may form explosive mixture in air.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerisation

Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Avoid heat, flames and other sources of ignition. Avoid dust formation.
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10.5 Incompatible materials

Strong oxidising agents.

10.6 Hazardous decomposition products

See Section 5.2.

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity
Inhalation
Eye contact
Skin contact
Ingestion

Unknown acute toxicity

Sensitisation
Mutagenic effects

Carcinogenicity

Reproductive toxicity

Routes of exposure

Routes of entry

Specific target organ toxicity -
Single exposure

Specific target organ toxicity -
Repeated exposure

Aspiration hazard

Inhalation of dust in high concentration may cause irritation of respiratory system.
Dust may cause mechanical irritation.

Prolonged contact may cause redness and irritation.

Ingestion may cause stomach discomfort.

Not applicable.

This product does not contain any components suspected to be sensitizing.
This product does not contain any known or suspected mutagens.

This product does not contain any known or suspected carcinogens.

This product does not contain any known or suspected reproductive hazards.
Inhalation.

Inhalation.

Not classified

Not classified.

Not applicable.
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12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae
This product is not considered toxic to algae.

Toxicity to fish
This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
This product is not considered toxic to invertebrates.

12.2 Persistence and degradability

The product is not biodegradable.

12.3 Bioaccumulative potential

Does not bioaccumulate.

12.4 Mobility in soil

Mobility
Insoluble in water.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/VPVB by current EU criteria.

12.6 Other adverse effects.

None known.

13. Disposal considerations
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13.1 Waste treatment methods

Waste from residues / unused Dispose of in accordance with local regulations.
products

Contaminated packaging Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

EWC Waste Disposal No According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific Waste codes should be assigned by the user based on the application
for which the product was used The following Waste Codes are only suggestions: EWC
waste disposal No: 07 01 99.

14. Transport information

14.1. UN number
Not regulated

14.2. UN proper shipping name
The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es)

ADR/RID/ADN/ADG Hazard class Not regulated
IMDG Hazard class Not regulated
ICAO Hazard class/division Not regulated

14.4 Packing group

ADR/RID/ADN/ADG Packing Group Not regulated
IMDG Packing group Not regulated
ICAO Packing group Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not applicable

14.7 Transport in bulk according to Annex I/ll of MARPOL 73/78 and the IBC Code
Please contact MISDS@slb.com for info regarding transport in Bulk.

15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Germany, Water Endangering ~ Water endangering class = nwg
Classes (VwVwS)

Australian Standard for the Uniform Scheduling of Drugs and Poisons
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No poisons schedule number allocated

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.

National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
National Occupational Health and Safety Commission’s Approved Criteria for Classifying Hazardous Substances
[NOHSC:1008 (2004) 3rd Edition].

National Occupational Health and Safety Commission’s Exposure Standards for Atmospheric Contaminants in the
occupational Environment [NOHSC:1003 (1995)].

Safe Work Australia.

Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).

Not classified as dangerous goods in accordance with the Australian Code for the Transport of Dangerous Goods by
Road and Rail (ADG).

Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations
2013 [P.U.(A) 310/2013] (CLASS Regulations)

The Industry Code of Practice on Chemical Classification and Hazard Communication 2014 [P.U. (B) 128/2014] (ICOP)
International inventories

USA, Toxic Substances Control Act inventory (TSCA) Complies
European Union - EINECS and ELINCS Complies
Canada (DSL) Complies
Philippines (PICCS) Complies
Inventory - Japan - Existing and New Chemicals list Complies
China (IECSC) Complies
Australia (AICS) Complies
Korea (KECL) Complies

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies
15.2 Chemical Safety Report
No information available
16. Other information
Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse

Supercedes date 14/3ul/2014
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Revision date 11/May/2017
Version 4

This SDS has been revised in the  All sections No changes with regard to classification have been made.
following section(s)

Full text of H-Statements referred to under sections 2 and 3

This product is not classified as hazardous therefore no (H) hazard statements assigned.

*A mark of M-I L.L.C., a Schlumberger Company

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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REVISION DATE: 15-11-15 SDS NO.: 10432

SAFETY DATA SHEET
CALCIUM CHLORIDE (ALL GRADES)

1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

PRODUCT NAME CALCIUM CHLORIDE (ALL GRADES)
APPLICATION Drilling fluid additive

SUPPLIER M-I SWACO

A Schlumberger Company

Endeavour Drive

Arnhall Business Park, Westhill

Aberdeen AB32 6UF

Scotland UK

T = +44 (0)1224-742200

F = +44 (0)1224-742288

E-mail =

MBXMSDS-EH@miswaco.slb.com

(24 Hour) Europe +44 (0) 1235 239 670, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Middle
East and Africa +44 (0) 1235 239 671, Australia +61 2801 44558.

EMERGENCY TELEPHONE

2 HAZARDS IDENTIFICATION

CLASSIFICATION (1999/45) Xi;R36.

CLASSIFICATION (EC 1272/2008)
Physical Not classified.
Health Eye Irrit. 2 - H319

Environmental Not classified.

LABEL IN ACCORDANCE WITH (EC) NO. 1272/2008

SIGNAL WORD Warning
HAZARD STATEMENTS
H319 Causes serious eye irritation.
PRECAUTIONARY STATEMENTS
P264 Wash ... thoroughly after handling.
SUPPLEMENTARY PRECAUTIONARY STATEMENTS
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P305/351/338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if

present and easy to do. Continue rinsing.
P313 Get medical advice/attention.

3 COMPOSITION/INFORMATION ON INGREDIENTS

CALCIUM CHLORIDE 60-100%

CAS-No.: 10043-52-4 EC No.: 233-140-8

CLASSIFICATION (EC 1272/2008) CLASSIFICATION (67/548)
Eye Irrit. 2 - H319 Xi;R36

The Full Text for all R-Phrases and Hazard Statements are Displayed in Section 16

174

REVISION DATE: 15-11-15 SDS NO.:

CALCIUM CHLORIDE (ALL GRADES)
COMPOSITION COMMENTS
The data shown is in accordance with the latest EC Directives.

10432

4 FIRST-AID MEASURES

INHALATION

Move the exposed person to fresh air at once. If respiratory problems, artificial respiration/oxygen. Get medical attention if any discomfort
continues.

INGESTION

Immediately give a couple of glasses of water or milk, provided the victim is fully conscious. Get medical attention if any discomfort
continues.

SKIN CONTACT

Remove contaminated clothing immediately and wash skin with soap and water. Get medical attention promptly if symptoms occur after
washing.

EYE CONTACT

Make sure to remove any contact lenses from the eyes before rinsing. Promptly wash eyes with plenty of water while lifting the eye lids.
Continue to rinse for at least 15 minutes and get medical attention.

5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA

Use fire-extinguishing media appropriate for surrounding materials.

SPECIAL FIRE FIGHTING PROCEDURES

Containers close to fire should be removed immediately or cooled with water.

UNUSUAL FIRE & EXPLOSION HAZARDS

High concentrations of dust may form explosive mixture with air.

SPECIFIC HAZARDS

Fire or high temperatures create: Vapours/gases/fumes of: Chlorine.

PROTECTIVE MEASURES IN FIRE

Self contained breathing apparatus and full protective clothing must be worn in case of fire.

6 ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS

Wear protective clothing as described in Section 8 of this safety data sheet.

ENVIRONMENTAL PRECAUTIONS

Do not allow to enter drains, sewers or watercourses.

SPILL CLEAN UP METHODS

Avoid generation and spreading of dust. Shovel into dry containers. Cover and move the containers. Flush the area with water.

7 HANDLING AND STORAGE

USAGE PRECAUTIONS

Avoid inhalation of dust and contact with skin and eyes. Avoid handling which leads to dust formation.
STORAGE PRECAUTIONS

Store in tightly closed original container in a dry, cool and well-ventilated place.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

INGREDIENT COMMENTS
NUI = Nuisance dust, WEL TWA 4mg/m3 Respirable Dust, 10 mg/m3 Total Dust.
PROTECTIVE EQUIPMENT

ENGINEERING MEASURES
Provide adequate general and local exhaust ventilation.
RESPIRATORY EQUIPMENT

No specific recommendation made, but respiratory protection may still be required under exceptional circumstances when excessive air
contamination exists. Dust filter P2 (for fine dust).
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REVISION DATE: 15-11-15 SDS NO.: 10432
CALCIUM CHLORIDE (ALL GRADES)
HAND PROTECTION
For prolonged or repeated skin contact use suitable protective gloves. Nitrile. Neoprene. or Rubber gloves are recommended.
EYE PROTECTION
Wear approved chemical safety goggles where eye exposure is reasonably probable.
OTHER PROTECTION
Wear appropriate clothing to prevent any possibility of skin contact. Provide eyewash station.
9 PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE Powder, dust
COLOUR White / off-white
ODOUR Odourless
SOLUBILITY Completely soluble in water
MOL. WEIGHT 111 BOILING POINT (°C) > 1600
MELTING POINT (°C) 772 RELATIVE DENSITY 21@20°C
PARTICLE SIZE (Micron) <200 pH-VALUE, DILUTED SOLUTION 7-105
SOLUBILITY VALUE (g/100g 60-75
H20@20°C)
10 STABILITY AND REACTIVITY
STABILITY
Stable under normal temperature conditions and recommended use.
CONDITIONS TO AVOID
Avoid contact with water. Hygroscopic.
MATERIALS TO AVOID
Avoid contact with: Metals.
HAZARDOUS DECOMPOSITION PRODUCTS
Fire or high temperatures create: Vapours/gases/fumes of: Chlorine.
11 TOXICOLOGICAL INFORMATION
INHALATION
Dust may irritate respiratory system or lungs.
INGESTION
May irritate and cause stomach pain, vomiting and diarrhoea.
SKIN CONTACT
Irritating and may cause redness and pain.
EYE CONTACT
Irritating to eyes. Particles in the eyes may cause irritation and smarting.
12 ECOLOGICAL INFORMATION
ECOTOXICITY
Contact M-I SWACQ's QHSE Department for ecological information at env@miswaco.com.
13 DISPOSAL CONSIDERATIONS
DISPOSAL METHODS
Recover and reclaim or recycle, if practical. Dispose of waste and residues in accordance with local authority requirements.
14 TRANSPORT INFORMATION
GENERAL The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,

ADR/RID).

15 REGULATORY INFORMATION

UK REGULATORY REFERENCES

Chemicals (Hazard Information & Packaging) Regulations. Control of Substances Hazardous to Health Regulations 2002 (as amended)

Workplace Exposure Limits EH40.
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CALCIUM CHLORIDE (ALL GRADES)

EU DIRECTIVES

Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration,

Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive

1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive

76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC, including amendments.

INTERNATIONAL CHEMICAL INVENTORIES

Contact REACH@miswaco.com for REACH information. Complies with the following national/regional chemical inventory requirements:

AICS, DSL /NDSL, IECSC, EINECS / ELINCS, METI ENCS, TCCL ECL, NZIoC, PICCS, TSCA

16 OTHER INFORMATION

GENERAL INFORMATION
HMIS Health -1 HMIS Flammability - 0 HMIS Physical Hazard - 1 E - Safety glasses, Gloves, Dust Respirator
INFORMATION SOURCES

Product information provided by the commercial vendor(s). Material Safety Data Sheet, Misc. manufacturers. LOLI. European Chemicals
Bureau - ESIS (European Chemical Substances Information).
REVISION COMMENTS

General revision. Compiled or Revised by Ewan MacLeod

ISSUED BY

Bill Cameron

REVISION DATE 15-11-10
REV. NO./REPL. SDS GENERATED 4

SDS NO. 10432

RISK PHRASES IN FULL

R36 Irritating to eyes.
HAZARD STATEMENTS IN FULL
H319 Causes serious eye irritation.

DISCLAIMER

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained
from sources beyond our direct supervision. We cannot make any assertions as to its reliability or completeness; therefore, user may rely only at user's
risk. We have made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditions under which
this information and product may be used, we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or
situations. It is the obligation of each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this
product. Additional information will be furnished upon request to assist the user; however, no warranty, either expressed or implied, nor liability of any
nature with respect to this product or to the data herein is made or incurred hereunder.
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Safety data sheet number PID2272
Version 5

Revision date 13/Feb/2017
Supercedes date 23/Jul/2014

Safety Data Sheet
HRP*

[ 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name HRP*
Product code PID2272

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended Use Viscosifier.

Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier

M-I Drilling Fluids UK Limited
C/O Schlumberger
Enterprise Drive

Westhill Industrial Estate
Westhill, AB32 6TQ
Scotland UK

+47 51577424

MISDS@slb.com
1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
(0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

Netherlands National Poisons Information Centre (NL): +31 30 274 88 88 (NB: this service is only
available to health professionals)
Norway Poison information centre: +47 22 59 13 00

2. Hazards identification

2.1 Classification of the substance or mixture

Regulation (EC) No. 1272/2008

Health hazards

[Skin corrosion/irritation [Category 2 |
|Serious eye damage/eye irritation [Category 1 |
Environmental hazards Not classified
Physical Hazards Not classified
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2.2 Label elements

Signal word
DANGER

Hazard statements
H315 - Causes skin irritation
H318 - Causes serious eye damage

Precautionary Statements - EU (§28, 1272/2008)

P280 - Wear protective gloves/protective clothing and eye/face protection

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing

P310 - Immediately call a POISON CENTER or doctor/ physician

P302 + P352 - IF ON SKIN: Wash with plenty of soap and water

P332 + P313 - If skin irritation occurs: Get medical advice/attention

P501 - Dispose of contents/container in accordance with local regulations.

Supplementary precautionary statements
P264 - Wash face, hands and any exposed skin thoroughly after handling
P362 - Take off contaminated clothing and wash before reuse

Contains
Fatty acids, C18-unsaturated, dimers, polymers with diethanolamine and diethylenetriamine

Triethylene glycol monobutyl ether

Propylene carbonate

2.3 Other hazards
Not classified as PBT/vPvB by current EU criteria
Australian statement of hazardous/dangerous nature

Classified as Hazardous according to the criteria of NOHSC.
HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

3. Composition/information on ingredients

3.1 Substances

Not applicable
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3.2 Mixtures
Chemical Name EC-No. CAS No Weight-% | Classification | Classification (Reg. REACH
(67/548) 1272/2008) registration
number
Fatty acids, - 515861-19-5 30-60 Xi; R38-41 Skin Irrit. 2 (H315) -
C18-unsaturated, Eye Dam. 1 (H318)
dimers, polymers with
diethanolamine and
diethylenetriamine
Triethylene glycol 205-592-6 143-22-6 30-60 Xi; R41 Eye Dam. 1 (H318) 01-2119475107-38-X
monobutyl ether XXX
Propylene carbonate 203-572-1 108-32-7 1-5 Xi; R36 Eye Irrit. 2 (H319) 01-2119537232-48-x
XXX

Comments
Fatty acid, C18 unsatd. dimers, polymer with diethanolamine and diethylenetriamine can also use the CAS # 68410-22-0.

4. First aid measures

4.1 First Aid

Inhalation If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Ingestion Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention if irritation occurs.

Skin contact Wash off immediately with soap and plenty of water while removing all contaminated
clothes and shoes. Get medical attention if irritation persists.

Eye contact Promptly wash eyes with lots of water while lifting eye lids. Remove contact lenses.

Continue to rinse for at least 15 minutes. Seek medical attention.

4.2 Most important symptoms and effects, both acute and delayed

General advice The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to
hospital as soon as possible.

Main symptoms

Inhalation Please see Section 11. Toxicological Information for further information.
Ingestion Please see Section 11. Toxicological Information for further information.
Skin contact Please see Section 11. Toxicological Information for further information.
Eye contact Please see Section 11. Toxicological Information for further information.
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4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician Treat symptomatically.

5. Fire-fighting measures

5.1 Extinguishing media

Suitable extinguishing media
Water Fog, Alcohol Foam, CO2, Dry Chemical.

Extinguishing media which must not be used for safety reasons
None known.

5.2 Special hazards arising from the substance or mixture

Unusual fire and explosion hazards
None known.

Hazardous combustion products
Thermal decomposition can lead to release of irritating gases and vapours

5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. See also section 8.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and material for containment and cleaning up

Methods for containment
Prevent further leakage or spillage if safe to do so. Dyke far ahead of liquid spill for later disposal.

Methods for cleaning up
Absorb with earth, sand or other non-combustible material and transfer to containers for later disposal. After cleaning, flush away
traces with water.
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6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Do not breathe vapors or
spray mist. Avoid spills and splashing during use.

Hygiene measures
Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product Remove contaminated clothing

7.2 Conditions for safe storage, including any incompatibilities

Technical measures/precautions Ensure adequate ventilation. Keep airborne concentrations below exposure limits.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place Avoid contact with:
Strong oxidising agents

Storage class Chemical storage.
Packaging materials Use specially constructed containers only

7.3 Specific end uses

See Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

Exposure Limits No biological limit allocated
Chemical Name EU OEL - Third List Austria Australia Denmark
Fatty acids, C18-unsaturated, dimers, Not determined Not determined Not determined Not determined

polymers with diethanolamine and
diethylenetriamine

Triethylene glycol monobutyl ether Not determined Not determined Not determined Not determined

Propylene carbonate Not determined Not determined Not determined Not determined
Chemical Name Malaysia France Germany Hungary

Fatty acids, C18-unsaturated, dimers, Not determined Not determined Not determined Not determined

polymers with diethanolamine and
diethylenetriamine

Triethylene glycol monobutyl ether Not determined Not determined Not determined Not determined

Propylene carbonate Not determined Not determined Not determined Not determined
Chemical Name New Zealand Italy Netherlands Norway

Fatty acids, C18-unsaturated, dimers, Not determined Not determined Not determined Not determined

polymers with diethanolamine and
diethylenetriamine

Triethylene glycol monobutyl ether Not determined Not determined Not determined Not determined

Page 5/13

HRP"
Safety data sheet number PID2272
Revision date 13/Feb/2017
Propylene carbonate Not determined Not determined Not determined Not determined
Chemical Name Poland Portugal Romania Russia
Fatty acids, C18-unsaturated, dimers, Not determined Not determined Not determined Not determined
polymers with diethanolamine and
diethylenetriamine
Triethylene glycol monobutyl ether Not determined Not determined Not determined Not determined
Propylene carbonate Not determined Not determined Not determined 7 mg/m3 MAC
Chemical Name Spain Switzerland Turkey UK
Fatty acids, C18-unsaturated, dimers, Not determined Not determined Not determined Not determined
polymers with diethanolamine and
diethylenetriamine
Triethylene glycol monobutyl ether Not determined Not determined Not determined Not determined
Propylene carbonate Not determined Not determined Not determined Not determined
Derived No Effect Level (DNEL)
Short term exposure local effects
Propylene carbonate
Dermal Long term systemic effects: 50 mg/kg
Inhalation Long term systemic effects: 176 mg/m3; Long term local effects: 20 mg/m?

Long term exposure systemic effects
Triethylene glycol monobutyl ether
Dermal 50 mgrkg
Inhalation 195 mg/m3
Predicted No Effect Concentration (PNEC)
Triethylene glycol monobutyl ether

Fresh Water 1.5mg/l
Fresh water sediment 5.77 mg/kg
Soil 0.45 mg/kg
Impact on sewage treatment 200 mg/l
Intermittent release 5 mg/l
Propylene carbonate

Fresh Water 0.9mg/L

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.

Engineering measures to
reduce exposure
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment

Eye protection Use eye protection according to EN 166, designed to protect against liquid splashes. Tightly
fitting safety goggles. Safety glasses with side-shields.

Hand protection Wear chemically resistant gloves (tested to EN 374) in combination with ‘basic' employee
training

Impervious gloves made of: Neoprene Nitrile PVC
Break through time >480 minutes
Glove thickness >=0.4 mm
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Respiratory protection

Skin and body protection

Hygiene measures

Be aware that liquid may penetrate the gloves. Frequent change is advisable.

No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Use respirator with organic vapor protection
(A, brown), At work in confined or poorly ventilated spaces, respiratory protection with air
supply must be used.

Wear suitable protective clothing, Eye wash and emergency shower must be available at
the work place.

Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing
before re-use.

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state
Appearance
Odour

Colour

Odour threshold

Property

pH

pH @ dilution

Melting / freezing point

Boiling point/range

Flash point

Evaporation rate

Flammability (solid, gas)

Flammability Limit in Air
Upper flammability limit
Lower flammability limit

Vapour pressure

Vapour density

Specific gravity

Bulk density

Relative density

Water solubility

Solubility in other solvents

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Dynamic viscosity

log Pow

Explosive properties
Oxidising properties

Liquid

No information available
Slight

Straw

Not applicable

Values Remarks
No information available
8-9 (20 g/l IPA)

No information available

No information available

> 93 °C / > 200 °F PMCC
Not applicable

Not applicable

Not applicable

Not applicable

No information available
No information available
1.01sg

No information available
No information available
Insoluble in water

No information available
No information available
No information available
Not applicable

2000 mPas @ 20°C
No information available

Not applicable
None known
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9.2 Other information

Pour point 4°C [ 40°F

Molecular weight No information available
VOC content(%) None

Density No information available

10. Stability and reactivity

10.1 Reactivity

No specific reactivity hazards associated with this product.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerisation
Hazardous polymerisation does not occur.

10.4 Conditions to avoid
None known.

10.5 Incompatible materials
Strong oxidising agents.

10.6 Hazardous decomposition products

See Section 5.2.

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Inhalation Inhalation of vapours in high concentration may cause irritation of respiratory system.
Eye contact Causes serious eye damage.
Skin contact Causes skin irritation.

Ingestion Ingestion may cause stomach discomfort.

Unknown acute toxicity Not applicable.
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Chemical Name LD50 Oral LD50 Dermal LC50 Inhalation

Fatty acids, C18-unsaturated, dimers, polymers No data available No data available

with diethanolamine and diethylenetriamine

No data available

Triethylene glycol monobutyl ether =5300 mg/kg ( Rat) = 3480 mg/kg ( Rabbit )

No data available

Propylene carbonate = 29000 mg/kg (Rat) > 20 mL/kg ( Rabbit )

No data available

HRP*

Safety data sheet number PID2272

Revision date 13/Feb/2017

diethylenetriamine

Triethylene glycol monobutyl ether

= 2400 mg/L LC50 Pimephales
promelas 96 h 2200 - 4600 mg/L
LC50 Leuciscus idus 96 h

> 500 mg/L EC50 Desmodesmus
subspicatus 72 h

> 500 mg/L EC50 Daphnia magna
48 h

Propylene carbonate

=5300 mg/L LC50 Leuciscus idus
96 h > 1000 mg/L LC50 Cyprinus

> 500 mg/L EC50 Desmodesmus
subspicatus 72 h

> 500 mg/L EC50 Daphnia magna
8 h

Sensitisation This product does not contain any components suspected to be sensitizing.

Mutagenic effects This product does not contain any known or suspected mutagens.

Carcinogenicity This product does not contain any known or suspected carcinogens.

Reproductive toxicity This product does not contain any known or suspected reproductive hazards.

Routes of exposure Eyes. Skin contact.

Routes of entry No route of entry noted.
Specific target organ toxicity (single Not classified
exposure)

Specific target organ toxicity
(repeated exposure)

Not classified.

Aspiration hazard Not applicable.

12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.

Toxicity to algae
See component information below.

Toxicity to fish
See component information below.

Toxicity to daphnia and other aquatic invertebrates
See component information below.

Chemical Name Toxicity to fish Toxicity to algae Toxicity to daphnia and other

aquatic invertebrates
No information available

Fatty acids, C18-unsaturated, No information available No information available

dimers, polymers with

diethanolamine and
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12.2 Persistence and degradability
Not readily biodegradable.

12.3 Bioaccumulative potential

Does not bioaccumulate.

12.4 Mobility in soil

Mobility
Insoluble in water.

12.5 Results of PBT and vPvB assessment

Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.

None known.

13. Disposal considerations

13.1 Waste treatment methods

Waste from residues / unused
products

Dispose of in accordance with local regulations.

Contaminated packaging Empty containers should be transported/delivered using a registered waste carrier for local

recycling or waste disposal.

According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific Waste codes should be assigned by the user based on the application
for which the product was used The following Waste Codes are only suggestions: EWC
waste disposal No: 07 01 04 Waste Code: 7152 Organic waste without halogen.

EWC Waste Disposal No
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14. Transport information

14.1. UN number
Not regulated

14.2. UN proper shipping name
The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es)

ADR/RID/ADN/ADG Hazard class Not regulated
IMDG Hazard class Not regulated
ICAO Hazard class/division Not regulated

14.4 Packing group

ADR/RID/ADN/ADG Packing Group Not regulated
IMDG Packing group Not regulated
ICAO Packing group Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not applicable

14.7 Transport in bulk according to Annex I/Il of MARPOL 73/78 and the IBC Code
Please contact MISDS@slb.com for info regarding transport in Bulk.

15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Australian Standard for the Uniform Scheduling of Drugs and Poisons
No poisons schedule number allocated

New Zealand hazard classification Classified
HSNO approval no. HSR002503
Group number 6.3A, 8.3A

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
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2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.

National Code of Practice for the Preparation of Material Safety Data Sheets 2nd Edition [NOHSC: 2011 (2003)].
National Occupational Health and Safety Commission’s Approved Criteria for Classifying Hazardous Substances
[NOHSC:1008 (2004) 3rd Edition].

National Occupational Health and Safety Commission’s Exposure Standards for Atmospheric Contaminants in the
occupational Environment [NOHSC:1003 (1995)].

Safe Work Australia.

Standard for the Uniform Scheduling of Drugs and Poisons (SUSDP).

Not classified as dangerous goods in accordance with the Australian Code for the Transport of Dangerous Goods by
Road and Rail (ADG).

Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous Chemicals) Regulations
2013 [P.U.(A) 310/2013] (CLASS Regulations)

The Industry Code of Practice on Chemical Classification and Hazard Communication 2014 [P.U. (B) 128/2014] (ICOP)
International inventories

USA, Toxic Substances Control Act inventory (TSCA) Complies
European Union - EINECS and ELINCS Complies
Canada (DSL) Complies
Philippines (PICCS) Complies
Inventory - Japan - Existing and New Chemicals list Does not Comply
China (IECSC) Complies
Australia (AICS) Complies
Korea (KECL) Complies

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies

CAS Number 68410-22-0 can be used to identify the substance mentioned in Section 3 for the International Inventories.

15.2 Chemical Safety Report

No information available

16. Other information

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse
Supercedes date 23/Jul/2014

Revision date 13/Feb/2017

Version 5

This SDS has been revised in the  All sections Product Code change No changes with regard to classification have been
following section(s) made.
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Text of R phrases mentioned in Section 3
R36 - Irritating to eyes

R38 - Irritating to skin

R41 - Risk of serious damage to eyes

Full text of H-Statements referred to under sections 2 and 3

H315 - Causes skin irritation
H318 - Causes serious eye damage

H319 - Causes serious eye irritation

*A mark of M-I L.L.C., a Schlumberger Company

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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Safety Data Sheet

MUL XT*

[ 1. Identification of the substance/preparation and of the Company/undertaking |

1.1 Product identifier

Product name MUL XT*
Product code PID17613

1.2 Relevant identified uses of the substance or mixture and uses advised against

Recommended Use Emulsifier

Uses advised against Consumer use

1.3 Details of the supplier of the safety data sheet

Supplier

M-I Drilling Fluids UK Limited
Westhill Business Park

Westhill AB32 6JL Aberdeenshire
Scotland United Kingdom

+47 51577424

SDS@slb.com
1.4 Emergency Telephone Number

Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600

Netherlands

National Poisons Information Centre (NL): +31 30 274 88 88 (NB: this service is only

available to health professionals)

Norway

Poison information centre: +47 22 59 13 00

2. Hazards Identification

2.1 Classification of the substance or mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Health hazards

[Skin corrosioniirritation [Category 2 |
ISerious eye damage/eye irritation [category 1 |
Environmental hazards Not classified
Physical Hazards Not classified
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2.2 Label elements

Signal word
DANGER

Hazard statements
H315 - Causes skin irritation
H318 - Causes serious eye damage

Precautionary Statements - EU (§28, 1272/2008)

P264 - Wash face, hands and any exposed skin thoroughly after handling

P280 - Wear protective gloves/protective clothing/eye protection/face protection

P302 + P352 - IF ON SKIN: Wash with plenty of soap and water

P305 + P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing

P310 - Immediately call a POISON CENTER or doctor/physician

P501 - Dispose of contents/container in accordance with local, regional, national, and international regulations as applicable

Supplementary precautionary statements
P332 + P313 - If skin irritation occurs: Get medical advice/attention

P362 - Take off contaminated clothing and wash before reuse

Contains
Poly(oxy-1,2-ethanediyl), .alpha.-(carboxymethyl)-.omega.-(9-octadecenyloxy)-, (Z)-

2.3 Other hazards

Not classified as PBT/vVPVB by current EU criteria

3. Composition/information on ingredients

3.1 Substances

Chemical Name EC No CAS No Weight-% [Regulation (EC) No REACH
1272/2008 registration
number
Poly(oxy-1,2-ethanediyl), 57635-48-0 60-100 Skin Irrit.2 (H315) No data available

.alpha.-(carboxymethyl)-.om
ega.-(9-octadecenyloxy)-,

Eye Damage. 1 (H318)

3.2 Mixtures
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Not applicable

4. First aid measures

4.1 First aid measures

Inhalation

Ingestion

Skin contact

Eye Contact

4.2. Most important symptoms and effects, both acute and delayed

If inhaled, remove from area to fresh air. Get medical attention if respiratory irritation

develops or if breathing becomes difficult.

Rinse mouth. Do not induce vomiting without medical advice. Never give anything by mouth
to an unconscious person. Seek medical attention if irritation occurs.

Wash off immediately with soap and plenty of water while removing all contaminated
clothes and shoes. Get medical attention immediately if symptoms occur.

Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact
lenses, if present, after the first five minutes, then continue rinsing eye. Seek medical

attention at once.

General advice

Symptoms
Inhalation
Ingestion
Skin contact

Eye contact

The severity of the symptoms described will vary dependant of the concentration and the
length of exposure. If adverse symptoms develop, the casualty should be transferred to

hospital as soon as possible.

Please see Section 11. Toxicological Information for further information.

Please see Section 11. Toxicological Information for further information.

Please see Section 11. Toxicological Information for further information.

Please see Section 11. Toxicological Information for further information.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician

Treat symptomatically.

5. Fire-fighting measures

5.1 Extinguishing media

Suitable extinguishing media

Water Fog, Alcohol Foam, CO2, Dry Chemical.

Extinguishing media which must not be used for safety reasons

Do not use water jet.

5.2. Special hazards arising from the substance or mixture
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Unusual fire and explosion hazards
None known.

Hazardous combustion products
Thermal decomposition can lead to release of irritating and toxic gases and vapours

5.3 Advice for firefighters

Special protective equipment for fire-fighters
As in any fire, wear self-contained breathing apparatus and full protective gear.

Special Fire-Fighting Procedures
Containers close to fire should be removed immediately or cooled with water.

6. Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

Use personal protective equipment. See also section 8.

6.2 Environmental precautions

The product should not be allowed to enter drains, water courses or the soil.

Environmental exposure controls
Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.

6.3 Methods and material for containment and cleaning up

Methods for containment
Prevent further leakage or spillage if safe to do so. Dyke far ahead of liquid spill for later disposal.

Methods for cleaning up
Absorb with earth, sand or other non-combustible material and transfer to containers for later disposal. After cleaning, flush away
traces with water.

6.4 Reference to other sections

See section 13 for more information.

7. Handling and storage

7.1 Precautions for safe handling

Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Do not breathe vapors or
spray mist. Avoid spills and splashing during use.

Hygiene Measures
Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
before breaks and immediately after handling the product Remove contaminated clothing

7.2 Conditions for safe storage, including any incompatibilities
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Technical measures/precautions Ensure adequate ventilation.

Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place Keep away from open
flames, hot surfaces and sources of ignition

Storage class Chemical storage.
Packaging materials Use specially constructed containers only

7.3 Specific end uses

See Section 1.2.

8. Exposure controls/personal protection

8.1 Control parameters

Exposure Limits Contains no substances with occupational exposure limit values
Chemical Name EU OEL - Third List Austria Australia Denmark
Poly(oxy-1,2-ethanediyl), Not determined Not determined Not determined Not determined
.alpha.-(carboxymethyl)-.omega.-(9-octadece
nyloxy)-, (2)-
Chemical Name Malaysia France Germany Hungary
Poly(oxy-1,2-ethanediyl), Not determined Not determined Not determined Not determined
.alpha.-(carboxymethyl)-.omega.-(9-octadece]
nyloxy)-, (Z)-
Chemical Name New Zealand Italy Netherlands Norway
Poly(oxy-1,2-ethanediyl), Not determined Not determined Not determined Not determined
.alpha.-(carboxymethyl)-.omega.-(9-octadece]
nyloxy)-, (2)-
Chemical Name Poland Portugal Romania Russia
Poly(oxy-1,2-ethanediyl), Not determined Not determined Not determined Not determined
.alpha.-(carboxymethyl)-.omega.-(9-octadece
nyloxy)-, (2)-
Chemical Name Spain Switzerland Turkey UK
Poly(oxy-1,2-ethanediyl), Not determined Not determined Not determined Not determined
.alpha.-(carboxymethyl)-.omega.-(9-octadece]
nyloxy)-, (2)-

8.2 Exposure controls

All chemical Personal Protective Equipment (PPE) should be selected based on an assessment of both the chemical hazard
present and the risk of exposure to those hazards. The PPE recommendations below are based on an assessment of the chemical
hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
be created and as such further assessment of risk may be required. The risk of exposure and need of respiratory protection will
vary from workplace to workplace and should be assessed by the user in each situation.

Engineering Controls
Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.

Personal protective equipment
Eye protection Eye protection must conform to standard EN 166. Tightly fitting safety goggles. Safety
glasses with side-shields.
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Hand protection

Respiratory protection

Skin and body protection

Hygiene Measures

Wear chemically resistant gloves (tested to EN 374) in combination with 'basic' employee
training

Use protective gloves made of: Nitrile Rubber

Break through time >240 minutes

Glove thickness 0.13 mm

Be aware that liquid may penetrate the gloves. Frequent change is advisable.

No personal respiratory protective equipment normally required, In case of insufficient
ventilation wear suitable respiratory equipment, Respirator with a vapor filter (EN 141), Use
respirator with organic vapor protection (A, brown), At work in confined or poorly ventilated

MUL XT*

Safety data sheet number PID17613
Revision date 24/Nov/2017

Solubility in other solvents
Autoignition temperature
Decomposition temperature
Kinematic viscosity
Dynamic viscosity

log Pow

Explosive properties
Oxidising properties

No information available
No information available
No information available
No information available
No information available
No information available

Not applicable
None known

spaces, respiratory protection with air supply must be used.
Wear suitable protective clothing, Eye wash and emergency shower must be available at

the work place.

Wash hands before eating, drinking or smoking, Remove and wash contaminated clothing

before re-use.

8.2.3 Environmental exposure controls

Environmental exposure

Use appropriate containment to avoid environmental contamination See section 6 for more

information

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state
Appearance
Odour

Colour

Odour threshold

Property

pH

pH @ dilution

Melting / freezing point

Boiling point/range

Flash point

Evaporation rate

Flammability (solid, gas)

Flammability Limit in Air
Upper flammability limit
Lower flammability limit

Vapour pressure

Vapour density

Specific gravity

Bulk density

Relative density

Water solubility

Liquid

No information available

Characteristic
Yellow - Brown
Not applicable

Values
2-4

No information available
No information available
> 200 °C / > 392 °F
No information available
Not applicable

Not applicable

Not applicable

No information available
No information available
0.93 - 0.96 sg

No information available
No information available
Insoluble in water

Remarks

Cleveland Open Cup (COC)

@20 °C
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9.2 Other information

Pour point No information available
Molecular weight No information available
VOC content(%) None

Density No information available
Comments

The data listed above are typical physical and chemical properties and should not be construed as product specification.

10. Stability and reactivity

10.1 Reactivity

No specific reactivity hazards associated with this product.

10.2 Chemical stability

Stable under normal temperature conditions and recommended use.

10.3 Possibility of Hazardous Reactions

Hazardous polymerisation
Hazardous polymerisation does not occur.

10.4 Conditions to avoid

Avoid heat, flames and other sources of ignition.
10.5 Incompatible materials
No materials to be especially mentioned.

10.6 Hazardous decomposition products

See Section 5.2.

11. Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Inhalation Vapors may irritate throat and respiratory system.
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Eye contact
Skin contact
Ingestion

Unknown acute toxicity

Toxicology data for the components

Causes serious eye damage.
Causes skin irritation.
Ingestion may cause stomach discomfort.

Not applicable.

Chemical Name

LD50 Oral LD50 Dermal LC50 Inhalation

Poly(oxy-1,2-ethanediyl),

), (2)-

.alpha.-(carboxymethyl)-.omega.-(9-octadecenylox

> 2000 mg/kg (Rat) No data available No data available

Sensitisation
Mutagenic effects

Carcinogenicity

Reproductive toxicity

Routes of exposure

Routes of entry

Specific target organ toxicity -
Single exposure

Specific target organ toxicity -
Repeated exposure

Aspiration hazard

This product does not contain any components suspected to be sensitizing.
This product does not contain any known or suspected mutagens.

This product does not contain any known or suspected carcinogens.

This product does not contain any known or suspected reproductive hazards.
Skin contact. Eye contact.

No route of entry noted.

Not classified

Not classified.

Not applicable.

12. Ecological information

12.1 Toxicity

The product component(s) are not classified as environmentally hazardous. However, this does not exclude the possibility that
large or frequent spills can have a harmful or damaging effect on the environment.
The product may affect the acidity (pH-factor) in water with risk of harmful effects to aquatic organisms.

Toxicity to algae

This product is not considered toxic to algae.

Toxicity to fish

This product is not considered toxic to fish.

Toxicity to daphnia and other aquatic invertebrates
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MUL XT*

Safety data sheet number PID17613

Revision date 24/Nov/2017

This product is not considered toxic to invertebrates.

Toxicology data for the components

Chemical Name Toxicity to fish

Toxicity to algae

Toxicity to daphnia and other
aquatic invertebrates

Poly(oxy-1,2-ethanediyl), No information available
.alpha.-(carboxymethyl)-.omega.-(9-

octadecenyloxy)-, (2)-

No information available

No information available

12.2 Persistence and degradability

Product is biodegradable.

12.3 Bioaccumulative potential

Does not bioaccumulate.

12.4 Mobility

Mobility
Insoluble in water.

Mobility in soil
See component information below.

Chemical Name

Mobility in soil

Poly(oxy-1,2-ethanediyl),
.alpha.-(carboxymethyl)-.omega.-(9-octade
cenyloxy)-, (2)-

No information available

12.5 Results of PBT and vPvB assessment

Not classified as PBT/vPvB by current EU criteria.

12.6 Other adverse effects.

None known.

13. Disposal considerations

13.1 Waste treatment methods
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Waste from residues / unused Dispose of in accordance with local regulations.
products

Contaminated packaging Empty containers should be transported/delivered using a registered waste carrier for local
recycling or waste disposal.

EWC Waste Disposal No According to the European Waste Catalogue, Waste Codes are not product specific, but
application specific Waste codes should be assigned by the user based on the application
for which the product was used The following Waste Codes are only suggestions: EWC
waste disposal No: 07 01 04 Waste Code: 7152 Organic waste without halogen.

14. Transport information

14.1. UN number
Not regulated

14.2. UN proper shipping name
The product is not covered by international regulation on the transport of dangerous goods

14.3. Hazard class(es)

ADR/RID/ADN/ADG Hazard class Not regulated
IMDG Hazard class Not regulated
ICAO Hazard class/division Not regulated

14.4 Packing group

ADR/RID/ADN/ADG Packing Group Not regulated
IMDG Packing group Not regulated
ICAO Packing group Not regulated

14.5 Environmental hazard
No

14.6 Special precautions
Not applicable

14.7 Transport in bulk according to Annex I/Il of MARPOL 73/78 and the IBC Code
Please contact SDS@slb.com for info regarding transport in Bulk.

15. Regulatory information

15.1 Safety, health and environmental requlations/legislation specific for the substance or mixture

Commission Regulation (EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 of the European
Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH).
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals
Agency, amending Directive 1999/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC)
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MUL XT*
Safety data sheet number PID17613
Revision date 24/Nov/2017

No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and
2000/21/EC, including amendments.

This safety data sheet complies with the requirements of Regulation (EC) No. 1272/2008.

Dutch Mining Regulations: In accordance with Mining Regulations 9.2 and Chapter 4 of the Working Conditions Decree.

International inventories

USA, Toxic Substances Control Act inventory (TSCA) Complies
European Union - EINECS and ELINCS Complies
Canada (DSL) Complies
Philippines (PICCS) Complies
Inventory - Japan - Existing and New Chemicals list Does not comply
China (IECSC) Complies
Australia (AICS) Does not comply
Korea (KECL) Does not comply

Inventory - New Zealand - Inventory of Chemicals (NZIoC)  Complies

Europe - REACH

All products supplied from the European Economic Area (EEA) are compliant with the REACH Regulation EC 1907/2006.For
products supplied from the EEA, Schlumberger and/or its suppliers have pre-registered and is registering all of the substances that
it and/or its suppliers manufactures in or imports into the EEA that are subject to Title Il of the REACH Regulation. All products
supplied from outside the EEA are subject to REACH only if imported into the EEA. The importer of the products must comply with
REACH for each imported substance. Contact REACH@slb.com for REACH information.

Norway Pr. no. 307772
15.2 Chemical Safety Report

No information available

16. Other information

Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Sandra McWilliam
Supercedes date 15/Sep/2016

Revision date 24/Nov/2017

Version 6

This SDS has been revised in the  No changes with regard to classification have been made. 9. Physical and chemical
following section(s) properties

Full text of H-Statements referred to under sections 2 and 3

H315 - Causes skin irritation
H318 - Causes serious eye damage
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*A mark of M-I L.L.C., a Schlumberger Company

Disclaimer

The information contained herein is considered in good faith as reliable of the date issued and is based upon on
measurements, tests or data derived from supplier’s own study or furnished by others. In providing this SDS
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
responsibility for any direct, special or consequential damages, results obtained, or the activities of others. To the
maximum extent permitted by law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate
agreement between the parties.
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Al wn aa a1 |2 1w aFu ww amaa s n 70| a1 e wow e e 1

@

anauway

wh 8/11

12.2 a0 ununiu uay niseesaaiy

131609 oy CAS h1snovuaznisaaivnvesais

laTasnsaida lad Flasidoy aanian nssudni du1sndgosaateniaFininldesiesaaii (68.1% @
(TTasi@ounaviuiisunszuiunisivaaaelalasou) 28d)

123 anonamlunisazanludaiyia

15 1600 2 lav CAS Avaulizdniniiazatevesa1slu¥uvoauesuea-a0n

arvoalun

laTasniaa lag Tlasidou daian

(FTasidounaumwinunszuaunisiadaelalasiou)

Tivo e i

wasan e

124 nasmdoudaoludy

SRR

n 2 uaiuasalunismdoueie

=,

alasniaina laa Tnsidon daman nasudn

(710 510w 0 6w i n s sy aun1siadaolaTasion)

iy s mainaiuisonale

125 nansznuiouasioouq

veuanissuniunisnuvesszuuaen 1’

naanw Tl udszneuvesmisins i femdurnufuarssuniunisiauvesszyuaenlne

13. Fowvrswrlunisdida

13.1 9150
Fin13n19% msmTan AT faeandesnunguuieszaulsyima

s mlunfeu dfumamnguuisvesdszman oo aduiiioaveq

14. soyanisuuds

14.1 Feyamisvuda
nyUN

‘higniiia/gnih

Wiomunaaauidvesmssuaseamdeiinual
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D-AIR 3500L Fuatua’ly : 05-04-2561 D-AIR 3500L Tuaiun’ly : 05-04-2561

avosimsanilsznnd (UN Number): EC50 — aaufuvuinilvidanisnevauessosay 50
40 UN fildmsvuda ‘higniaiia/gninu EEC —dszvinummsugiagls
sznndunseumsvuda: Tidortes ErC50 — anuuvuidnavesaisiifnanodnsinisn iy iduladosas 50
. s iy IBC Code — vorrsauszninalszmadiaaonisadianazon nsa'dmsynisvuasdudisuniiolud furmuinTasniase
nauUIIYAm AT lifedioa } :
X . LC50 — aauuvuvesaismidluoiniminilfdamaas uduiiasovaz 50 Tunaufininisnaaea
5 4y \
awifuduasiwdedanadon: liinoadoa

LD50 — 5w vesarsimddaniodn il Tunisnaae s lasu g0 10 udilv'da 71do 30 Tl nfu vuaudesas 50
LLO — J5uimvesmisiniiierawilidninaaeaudu§inTovay O
msvudwdeniyuzamnatgain aaruin | veseydyyisznhalszmandrenisfesiuuannzainide mazsia IBC : - ad asy o P
Y AR LL50 — dsuimvesarsiniiennilvdainaae adu§iadovazy 50
4y
hifordos MARPOL — sudn gy 17177801510 anunan1izainise
mg/kg — adnsu/iTansy

14.2 denrsszfuinmudmivgly mg/L — waansuldas

U NIOSH — aaniuarmlasansuazerdiounisunssad
NOEC — as v uilusinguansznula q
NTP — Tdsunsuifuinoun'ss1d

OEL — aifainaaisinidioenIddy daldluaniuiviaim

” Y Y o
15. voyadiung Torsdy PBT — wfumisiinsnuamisaazaunisdaninuazufivy

PC —dszmnnadanu adisnid

veanassznaalszima PEL — avda sanaarsmiiivousulddu daldluaaiuiinam
Wig1suounTo0a-a13 a0 ¥ uuTso1n 1w T Ty Does not apply. ppm — duludau
oudy g raaoalaaana o 1snawyin a1 121 Wiifua o PROC — szimnvoanszuiunis
w1508 10 07 - o 013 WP e o ¥ o n 21 U oo Does not apply. REACH — ngsziifon (EC) No 1907/2006 voasganiunaglsdnazamzuuaiannimglsl aodoanissanziion n1sldszoiu n1souga

. P . wazmisfiunfedinanisndan fon1s 1wl
oudy YUy a -vouduouAII0] Does not apply.

STEL — aqdavinadimsunisauialuszozdu

Ay usslglasatinsuiave

&
E o e - A d o s .
16. v o)aou Fouato,n i lavgs wTaeluldTuilszdu naasnfadednfarmgnaeanionsudiuanys u

Fouanniduiinuinunaiverannainnales i dndanazainunasenavesyanaiaiy Yeuaeinlunnadeanieldifon lviinua

Futunly 05-04-2561 wie s 1 aa T nuiaasug vielunszuaunisndalan nisaaduleagaviovesnnumuizayveanis 1 iaqglaniu

unnisnunau donfunisydaveuvesflauaifo iy

mamadinsunisnuniIvldoundas

8 . o y e, . 2 ” “
nwuraaeqluenarsdeuanimdasassvesaisiad (SDS) 16500151 50150ud2 vadudavosionaisvonaniiulaoant
2
Fragadad Wy ATy nazunavvoua

www.ChemADVISOR.com/

A2 WH NI nioAesulge NI uouazao'D

bw — v imitnsanie

CAS —ufnsarszdavl il

CLP —ngsziioy (EC) No 1272/2008 vosvoasganmnaglsduazamsuuaianainglsl aaoidoanisdiuundszinn Tanain
wazyssyiuveaIsiaTuazininm m’

EC —auznssuismiglsy

EC10 — as v suinilvfidanisnovaueadosasy 10
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2. n1suvgEaududunsny

land1stayanluldaanng

2.1 n159UUNY5ENNVDIFIT WAL YAINEN

Autuimdsunauniin suian 5 - H303
nsfiansau/maszAadavsa iy seinn 2 - H315
S E M_8 ™ E M U LSl F | E R 5umiﬂuﬁamﬁiutlio 1 MIsEMEAINNNI Usuan 1 - H318
AutuRmdsundusadefigin Tuin szinn 2 - H401
o ; v PutlufimFa SasiaFefigin luin sz 3 - H412
unudley: 16-09-2559 uAlaasei: 41 —p 3 H226
1 L4 n; =] Y o 1
1. n1suvdd1siRaIndad1sHEN LAasKINNUIY
2.2aa1n

1.1 f5syumanaui

Sondasoar SEM-8™ EMULSIFIER dyanwaludavnrnuibudunsioua

AGREI:E

1.2 58n158u9 lun1s5:1
S dNAnA Ui HM003938

1.3 dauuzin uar daviiu lun1sldd1sviauaindy

wuztinnislal d#9adad Woas uiadsvinaladu

1.4 sneazidoavavpdinuuag

daawassuauualdirasidiad
%wul5, funiiies
#in-1i 123

10900 53w, Usunelng Andeyayann dunsiy

LR INSHWN: +66 2 2788100 Adanruudavanududunsiy H226 - saswmaiuarlasauy1yn
H303 - anafludunsroninnduin

Eims"utﬂa;gmﬁmﬁu finsia H315 - seaendavsiafaviionnn

lUswaldaidnnsaiind(E-Mail fdunexchem@halliburton.com H318 - inanamemadnizuise

address) H401 - ThRusadeiidinluria

' H412 - Thudunsnosafelidinluii uasinanssnussezang

1.5 wasinsdwvignidu
+1-760-476-3962

usnid Tdeaamiiosufiaa laaaiulussaudina: 334305

AdamlNudnItan1T5EN

! n1staviu P210 - inWiinsannausaudssaa e IWuAaisau - vuguums
Heyayiaain: 14012 P233 - flanausussaIiniu
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P240 - siadufiwdanlszanmausuazalnsaisasiy

P241 - gunsallWihitlasfunissadios nssvung/ uavaine/aunsel

P242 - daUnsalil Livalssana v

P243 - Wfunsnisseiilaviudszq Wilahio

P264 - &19miin T uazRomlvdrudugiiinnsduiandnislaanm

P273 - naniduen1337 agduandan

P280 - dwmanilailaviu/aailaviu/ainsatilaviuarva/adnsaiilasiuniin
MOUFUDY P303 + P361 + P353 - unduidfianiia(miaidunu):

nandarituilauiouuaviuidreRamiesmiv fnin

P332 + P313 - wnnfinn1aseAai@asfdavitiedu: SUAUsUuInUnWng/ wuuwnd

P305 + P351 + P338 - unnidingun: ansaeindunaivaiuqg uiv
Winanmauunalaudaandinanaanuiuazyvinladng Widnasald
P310 - 3uswidudfiwInemsaunndviui

P321 - nsuiindnsiuiiey (gauuninfundiudunisuinisaaduRsuuaainil)

P362 + P364 - nanidarituilauuazdindrsnauinndun s

n1sdaLAuSnY P403 + P235 - ifuluanuiifiinisssunganied fiuluiibu
HRERRET) P501 - findasns/mauzussaiaode i danadasiuginig / dsamengsadioussninalsand
[ vavdu /
Usznaudag
ERETGID a9 CAS

TwAlahidulnanaa (C6-C10) dafadvnas, infadamnuanTuiion 68037-05-8

2.3 dunsroduq iludsanglunissruundszan

druwanitlifigsndainfiaiuavaguiu nsdsaunivginmmsal letuie (PBT)
duwanit hifignsndairfiaruavatguinatnuind lailunsazduniginiwagouin (vPvB)

3. avAlsznavuazdayalAafuduna

3.2. d19ndn RREAGH]

A1516ien 1au CAS FagarTaguivmin  [P1597uuNAIN GHS - dsundlny
(wiw)

wdlandaulnanaa (C6-C10) 68037-05-8 60 - 100%

Pafadmas, indadainuanTuiion

|4. 3J’1ﬂ'5ﬂ’1’51J§JJWf_I’1‘]J’]ﬂ

4.1 A1a5U1828IN1ATN15USNNLEILA
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n1suiela dvneladinll Wsuedaudnagihe I luiifiarnednem udsuwuunwmniviui
f1 Ihdnaiuisasindsunawnnadinias 30 ui Suluwuuwndviun
Aavly dvaandedyianin sulUwuuwndviuiviiniinnisseanaiday

nanFarhfudlausanuardinfaufinsinn el

n1snaufu WaninTiandou viaulwar lannvihn 3uldwuunwndviui

4.2 9an1s/mansznuiidndgidaddadudsundunaziiiaduniougds

virldiAnnsseamaifavsaniatguisy Svatainnnuidovigvaiiiafis vinlssanadasiamiy arafudussraflanduiu

4.3 a15duv ﬁqmmiffm’mwuuwvm'TmuvTuvTua:ﬁmmsmsqua%nmtflummy [CRRERISII)

nuRafIunne 3n¥1nINaINIS

5. N1RTNITNIYLWEY

5.1 d15AUWAIA T unsauuasiuunsay

d1silddumaninunzay

wuanlav, ansuaulaaanlad, Wy, wniiuis
Asfumaiinldiamananisaiiulaaady
“Linsy

5.2 auifludunsirsianizitinduaindisuasuavndy

Suns18971nn153ANAEA T uR ey
faulsiininhifufddudalifuas mausiinarssuinlusnsiinn i nsdassaislwlwarsnaliifafai
laszmsuiinnitainiduazatadzanlussiusa lassaanandaudt laafuuastio llusnwnisivinsaan

5.3 gdnsalavAuniAruazdanisszivdimsudnuagyiwde

aanrsseivdvsuadnsalllavAudiusuniine i uduings
Wdaailavsiuiuuasudrunazadnsaiarsvinalauuufiiedania SCBA (Self-contained breathing apparatus)
BRV NIRRT ITEN

6. N1man1sInnisilainisundlviauavdns

6.1 Afaadsseeamsunaaa adnsalilosiunardunaunisdfideiuanidu

wumavaiiadszsnig I IgadnsaiilavAusdunsionumnizay duldalnsaigronialanuuainiddn (SCBA) Wiaayluiuiiila
UANRLINSTUNFEAITNNRINT, aRa1, uasdan. ndndsesniswiglaetladill vinliwiladnfinnssyunaainidatitamnneau
ganae ludiun 8 dvsudiayatineu

6.2 A'ap1558 N uduradan

flavAunis lvaavgviaszunanin nvii wianufigu
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6.3 ifn1suaridadusuidudnuasvinnlindzann

wgnfiuniinisunirwa uazvgani53d va vinvinldadwlaanne dAdaunaviniianisiinlWuazldiagaviian Lina WiiAnlsznnen
Fian151in3 matlaaldnsiansaidgdosdu sru5muainllida

7. n1suunie tafaudy laviu uaznisifusnun

7.1 dapq55eilunissunis indaudie 191U uasiiusnyiadvlaandy

s niadszne W nandsenisdudaiuannn, 22 Aanimsadasa nandaenismslaelad
sTusznsaInATiEIwa dreialiaranandenisideu dadadaidudlaunauinnidlmi
sadsfunaziardnnauadiafinmsdramatnaiausuits lWananamenils Iadnsaiilasiusunsiafivmnzan
UINTNITNIIRUAN B U Y

Widufiunisdanis Wit laudsUfiaisnguadnsansamnssu uazarmilaanie

7.2 dn17vn1siusnyiagNdaandy sauigavinlunisiiusnyidnsiandulule

JafuBiivaindisaandlad iudnuiTiiavainanudau Usznma v wazilar v Yannausauadiabildenu Jaufuluniu
JaAuluidunaziinnsszunuanidng nanduaifiangnisiivinm 36 waw

8. N19AIUANNITTUFUNALarn15Ta A UdIULAAA

8.1 A1AIUAN
dagrnadnsiadidudald

SREIHp] laa CAS Uszindlng ACGIH
GRGERHIL LT LR R
wnfiluainidvivaansits
h wsuRUfidvIuas |

uluszoziaar’liiu 8
5 Tuevineudasaiu
lu 1 Jwidunan s

Husadlad
(TLV-TWA)
Twdlafidulnanaa (C6-C10) dadadinas, 68037-05-8 ‘Lifidiaya Lifidaya
indadamnuanTuilan
8.2 mimuaumw“mfmiiuﬁmmzau
N15ALANNINIAING SN g lufuinaneamlee
AldsunsnsaMAlanziidmiuRuiinnsaemainiebis
8.3 urmsnistlavAudiuyaaa 1du adnsalilavdudunsiudiuyana
n1sdaviuszuunisuiela daunsmanuauneddingse bisnansainlinissududadninddasndanissududane

andaunisndainsusunanissududs
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Wismldminnilasiuansiafid ldsun1s3usasTa NIOSH, European Standard EN 149,
ASINZS 1715:2009 viaifisuinfialdinunansoet
nstdanuazifnislduglnsatilaviudruyraa saudivmianinilasiu
assnfiunsTasingusdnsanamnssumiagidoay
wihnnilaviulasuvedunid
Tuarudnduiigs winninflasfuwuufiaUnsaidearnAdmsuntsuisla (Supplied air
separator) w3aaunsalaiunialauuuiedania SCBA (Self-contained breathing
apparatus)

n1staviuda ouilaviusiasnsiail (EN 374) Saaimunvandmsunsduiaiiunaiuiu
wiansdNAdTnunsy (Tauunin: daiinasilasiu (Protection index) winfiu 6
w3aszuzIanlunsgunau (permeation time) 11nn31 480 un#i au EN 374)
pofiagiialulngd (Auuul >= 0.35 faduns)
iagaffa’nﬁomnmitanmsua:ﬁaqaﬁﬁmm‘i’uﬂmmﬁw‘émqaﬂa
viaannisiiauideaviuaseiiadienniu
TWsanswilunnftimiuaigmsldemusasgefiatlasiussiafianaassninssosaarlum
s@ueiu (Permeation time) Aifmualu EN 374 Gafluwaanniladusineg (1Hu asumgi)
manuiuinfidaansidandamiitasainnisldnunnuiualsuldsugedialmi
ArsAnEIEn1Tlduanguaniasanauainuanauaeiin

astlaviunisdudaniedamiy  Boududiousn

n1sdaviunlvnn winasauafussiad savissunssiilasiuluminieilasfusunsiaainnsnsadiusng

Anfaudu Fnmanduuasiinitanmirdandnaelding

i
A15AUANNISFUNENINEILIndaN Lifldayafidiunsanils

9. dutidinvnranInLasnIvLAl

9.1 dayanndNdANUSIUNIINIENINULAENIILAT

NINNINATLAT VaIMAD ] Awdavdoauld
W
nau uaanagad AN N Tusd dbifidayaridunsantls
dm1sasuina
wle’
AouANLIR UseTuamni, Aaudn
wawme/ - 35015
Arpudunsa-anv 7.0-8.5 @ 5%
Aatfianudy / 429 -29 °C
AANADNINAI/LI linsrudayaleg
LR n/A29 “Linsrudayaleg
a27ulW 33.9 °C / 93 °F miavadausieiddduuudiaila
dn31N1558UY < 1(BuAc=1)
A21usula 15.7 mmHg @ 20C
A2uMuILUuYadla <1 (Air=1)
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AMUAINIIUNE 1.054
Asavatsluin azangleluin
avare'ldludavinazatadu “Linsudiayalag
Ardulsransnisazarsvavarsludusasuasuaa-aann hinswdayaleq
waajiin

aunaisrgaivinlidrsaiuasadalnldiae hinsrudiayales
aauunfidanada hinsrudiayaleg
AUUILA Linsrudayaleg
AnaNYAnIsssLiia ‘Lifiayafamnsannle
arudnisalunisiAndjAsunduaandiau Lifidayaiamnsanle

9.2 dayadug
Uduranaavdrsdunidsziviadiy (Sauazy) hinsrudiayales

10. A uLdfigsUazn1siindfnsan

10.1 a2xhasiadffAsen
Wi'lsiaainasdalizan

10.2 A21utdfiasniaiad
[BHHE

10.3 aniu 'l ldua vl asoiidusunsae

A hithindiu

10.4 Jauluidavudnido

wuliieainanusau Ussnan uasadlnl

10.5 Jaaiiaiulaile
d150and ladatinaunsy waun

10.6 158 UM518MLAAIINNITFRILAIVDINEAA DN

aanloduaylulnsiau aanleduavdaias arsuaunauanladuazaisuanlnaanlad

11. Aayas 1 uininegn

11.1 dayalAu1iudaIni1vni15sudunadns

Nann152a3tdun19Tun155uFuAd MsIuREN1In9n1 u3aAvle n1sunsladinly

11.2 81n15%1A82989119n180 W, LAl uardnyasn 1Ay Inen

a1n15/MansznuidAnign
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ynliiAen1sszAmadatdanatnguisy Sianaieanudsavanilaitia vinlvssanaidasinmt

aiihdunsenitanduiu

11.3 wansznunandl uar MANTUNUN uarnansznuLzasiainnisduddsrasdu uay ssusa17

Adayananioal muldRaulalunsldiuivan unarunansasnansausiaratudvia Lidadesa il
n1suela a1 iinnsssmaidavdaniduniala anair iiensnassuudseamaiunay
swiiviannistadsye Guudswe avdn ndwilabidszaudu finnsnavduasigi

WALRaEAD L IILU LAUNAFG

ASFUNAAUAIIN i iiRamsszaadasianiatniguus denaiieanudariovaiiada
n15SuduEsna @Il vinlszmatdas @ity vinithanisdane lasiulufamivsnanissududaiunau
n13fiu anifiudunsieifianduiu msszanaidassarn d1aa uasiay oravinBitinaimsiaavias

213U AW uavinudy aravinliiAamsnaftssulszamaIunan
smbainaintsthadsse Goudssy duou nduniagaunse smmanduifo Livssauiu
finseauauasiitn aufiaud i wamandou S0duu aan1sdu uaxdin
anvdvnanssnudavidlauarsruuvaanidaniii1a

wansenuliase/mrnuiluaisnan hifdayafamnsonnldifiasaiwaniagiviadiulsznauiilsunamnnnitdauas 1

2159 uthisiunsnenzas

11.4 n1siaautiuiivigedaiay

dayaiyingrdmsuaiulsznay

H151689 la CAS Usurarpavdrsiaidiniaiiafdsuraaavdrsiaidiniadi| araluaindusavsdnsiad
winlidninaas i lasuasit | avinlidninaas i lasua [Fea1a719:11 10 0 Tvnaa
" undneadaiden sfutavafuderTaontsu| aaanluszozinaiissyld
TaanisAuntelidusruiuasg T drsduntvdanids arolhidusiuaruasomis
" auile (50 %) g llifuguruasanits (50%) wa9T U ULTNAY
wa9TIUIULE AU (50 %) va9aUIULE NG
Iwalanaulnamaa 68037-05-8 > 2,000 mg/kg (Rat) (similar > 2,000 mg/kg (Rat) (similar “linsiudayaleg
(C6-C10) dapadnas, substance) substance)

4000-12000 mg/kg (Rats)
(similar substance)

indadfainuanTuiion

GREIEb] laa CAS  [n1sfinnsau/nisszaiuidavaadaniy

wdlandulnanaa 68037-05-8 [Vinlvitinn1sszarudasnfaviivliunany (nseeing) (@15thiaanfinauadioadvin)
(C6-C10) dadadvas,
indadaauanTuiion

CRETHE] laa CAS  [nalviinAdnuiduvig/sza1uifainn

ndandulnanaa 68037-05-8 [vinlvilinn1sszAtifavsian1atnguusy (nseee) (@15anfinuadiuadaniu)
(C6-C10) dadadvas,
indadaauanTuiion
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C6-C10) dadadinas,
indadamauanTuilan

SREITITE) Law CAS  [n15170aN15n58AUaINITUNNIVEINUY

wdandulnanaa 68037-05-8 [Litlludgmnuasnisvinlilasianisnszduainisuiludainaaas (Muazini)

C6-C10) dadadinas, (dsifiefifianuadaadeiu)

indadamnuanTauilon

SREITITE) taw CAS  [p1svinWilasianisnszduainisuwsaniaiduniala

walandulnanaa 68037-05-8 [Lififfayavidiuisonn’le

C6-C10) dadadnas,

indadamnuanTauilon

SREIGIE) law CAS  |wani1snananius

walandulnanaa 68037-05-8 |n1snadauluvaaanaaaybildudainisiinnisnatawusg

C6-C10) dadadinas, n1snagaulunasanaanybildugainisiinnisnatoius (@1siiorifinnuadioadaiu)
indadamnuanTadan

REIGOE] \aw CAS  [qnananzisy

walndulnanaa 68037-05-8 [Liudninasianisnanzselunisneaaludad (@1sidurndainuadiaafoiu)

C6-C10) dadadinas,

indadamnuanTaian

REICIE] law CAS  [arrumdudsaassuufunus

walandu'lnanaa 68037-05-8 [n1snaaavludninaaaslinunanssnuuainisiianisnisyd (@sdieanfinauadioafin)
C6-C10) dadadinas,

indadamnuanTauian

SRECITE taw CAS  [Arnuidudneaszuuaiulzidivuigag1an1zia1z9nN1 55U N EAS I8
walndu'lnanaa 68037-05-8 [Lifianuiluisiiiudrdeyinulunisdnsduda inaaavianududuidasnisdnuun
C6-C10) dadasdnas, (d151dfitiauaduageiu)

indadamnuanTauian

SRECITE a2 CAS  [anududiwaaadudziunigagiianizianzavainnissududaan
walndu'lnanaa 68037-05-8 [Lifianuiludsiiiudrdeyinulunisdnsduda inaaavianududuidasnisdnuun
C6-C10) dadadnas, (d151dfitiauaduageiu)

indadamnuanTaian

SRECITE laa CAS  [dumsnasaszuunividunia’la

wdandulnanaa 68037-05-8 [laitAandiay

12. dayad1uilinding
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auduidnsassuuiliag

12.1 mnuiduiy

NOEIC (72h) 9 mg/L
(Selenastrum
capricornutum)

NOEC (72h) 32 mg/L

(Skeletonema costatum)

NOEC (30d) 0.88 mg/L
(Pimephales promelas)
(similar substance)

GRETGHE] \aa CAS aruiuiseadiusi | darnnfdudssalan jarnduiissasduns|darunduiissadn 7
o ’ " finszqndundy
ndlanaulnanaa 68037-05-8 | EC50 (72h) 73.52 mg/L | LC50 (96h) 1 - 2.5 mg/L | hifiayavidiunsnun’ld | EC50 (48h) 1.17 mg/L
(C6-C10) dafadnas, (Skeletonema costatum)| (Salmo trutta) (similar (Daphnia magna)
inZadiamauan Ty ErC50 (72h) 32 mg/L substance) (similar substance)
(Selenstrum LC50 (96h) 7.8 mg/L LC50 (96h) 232.5 mg/L
capriconutum) (similar (Scophthalmus (Acartia tonsa)
substance) maximus) NOEC (21d) 0.37 mg/L

(Daphnia magna)
(similar substance)

12.2 A27NNUNIY LaE NISHasdaNy

GRETtH] \a CAS nN1sAvaLuLarN1SdauAIVaIA1T

Mwalandulnanaa (C6-C10) dafadinas, 68037-05-8 dunsndasdatandininldatsinga (87% @

inFadamauanTuiion 28d) (an5iRunfiianuadaagiu)

12.3 dnunawlunisazaniudidin

H151889 law CAS Ardulscdnsnisararsvavdrsludusaiuasuaa
-aanAuaa/in

walaaulnanaa (C6-C10) dadadinas, 68037-05-8 “hifidayaniaanson e

infdadamnuanTuiian

12.4 nsiafaudioludu

CREIGER) \aw CAS paudu1salunisindeudiy

Indafidu’lnanaa (C6-C10) dadadnas, 68037-05-8 Lifidiayaniduisantle

indadaauanTauiilon

12.5 wanssnuiauns1adug

4aYANITIUAIUNITVIIUBAISEUURaN sV

wanAugiil Bifidmdsenavaavdrsinsiundasdvdointudissununisvinnuasszuusian 1$via

13. daia15au1Tun1sn1dn

13.1 35130190
n1s

ndn

nsitdamlsaiiuns Wdanndaviunguuiossaulsund sw6iuss uasssauviavdu
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uu:th‘lu’ohLﬁumimﬁnﬁmﬁﬁmstm‘lummwuzu‘%aﬁuﬂﬁf]aﬁ'lﬁ%umi%maemunz_mmn
sefuLlsund susy wavssuvindu himsfdansadnansiluszuudanisdelioa

ussadaueiiduiiiau Upiiinmunguansvaslsanduiaviasiuiiiodos vssasusidludonaragnidaiag:
mMsasAuLsTAfaTi bisunsaifuans
iarinAnuszaianindnansfiiiaataanainussasioi
wiarinAudrataussasueiialiiuladindulssnasimaaad hifudunse wia
fndaussafiausiTaode Wilifusiusmuuuwidad

14. Aayan1suugy

14.1 dayani1svudy

W@uUN UN1993
n3alauLaANENTAUaIF1TTUNT
gaNdaniiualnaavdnisany
seg1116 (UN Number):

o UN fldnisauds: wganad 1 IW, Fanliduwisanzas (UsznavdislaTaTwswiuaa)
Usziandunsialunissusds: 3
NANUTIAUN: 1]

aududunsiasafvuindan: Lihudas
AspUaNAItAITUraUIaTUainIN A1anwIn | pavaudggirserivdssmddidlanisaviunaniizainiia
warsWd IBC :

“Lihaadiav

14.2 dami5seiaitdwd nsulle

“Lid

15. dayasungadaivay

dannavszninlsuind

WSd1suaunsaaa-a1svitatssuussuanialalau: vinuninun 4
audnyrdnaaladuindlodrsuansinndivoniuiu “LiAudia
audryyrfanmasan - nauntsWivayauiavandudusan: v lgf
audyrunaa - vavdudunsiy: “Lidiendas

16. dayadu
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Junudle: 16-09-2559

JunnIsnunIu

e lwanaisdiayaniutaandouavdnsied (SDS) lasuniausulqaudn 2

1989 8vARuAd Ayuarunasaaya

www.ChemADVISOR.com/

nsdunasiafitazgiudiaya iagFiaua
mstsafiumuidsuasuduasdonndan
AENTINNITUIWISIIUANNLRaRdtuardun waule nsUsznavandw

A2IUUNIY U3aA1aSurudNEStaLarED

bw — imingenn

CAS - uansassduiudnadi

CLP - np3uiitn (EC) No 1272/2008 wavaasiganiivg Taluasaausauadannmug sl Sdhadainmssnuunlsanm leaain
uarussituviadsiafiuasaiisionsi

EC - atuznssundnisy sy

EC10 — mrnandidiuiiniiidnnismauauasiasas 10

EC50 — AnadidiufiniIiidnnismauauasiasar 50

EEC - dszaaudsughag 151

ErC50 - audinduitfinauavansifinasiadnsinisidayduTndonas 50

IBC Code - 9ativAussninysundidionisdsnuazadnsalidniunissudsdudrdunsaludsunaunnTaoniga
LC50 - arudinduaasansiadluaimeaivinWidnimaaandodinsasar 50 lunauiivinnisnaaas

LD50 - auamasansiaddusiodninldlunisnaaas lddumdngsnonis udnindniidedinluiiusuiusasas 50
LLO - 1Bunauuasdsiafifianavinlidnimaaandodinsanar 0

LL50 - thnauuavarsiafifianavinldninaaandodinsauas 50

MARPOL - audgyeyritshanisilaviunaniizainia

mg/kg - fiadn3u/ATansu

mg/L - fadniu/ans

NIOSH - anntiuanuilaaadsuazardrauisiswivaa

NOEC - annandindiuit bisingwanssnuia 4

NTP - Tsunsuisiauvené

OEL - Adindnfnansiafiiaonidndaldluanuiineu

PBT - {fludsitnsmuaninsaszaumeganmuasiiui

PC - Ussinmnanfiouaidgsiadl

PEL - Adindinfinansiafiiaansuidudaldluaniuiinau

ppm — dmlududin

PROC - dssianauanszuiums

REACH - ngsuiitn (EC) No 1907/2006 wavsganmuisg Taluasansnuadannme sy Sdhodasmsaanaiion maisaiu
NIFAUYIN UasNITHINUGaINRNISHAMGaN5 dd5iAll

STEL - Ardasnfindmsunisduialussardu o

Frduslfidsarnusudngan
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dayatignvinliaugsalTas lilésulseAu udgammdadadinfianugniassansudiuauysal
dayagnIuTIIIINURITayainainuats s Anuaranuiasdayavavyanaitidn dayaanaligndasnalddewlafeiun
wiadiins g aaismiuidadug wialunsruaumananlen n1sdndulagavinaaasainuunsanaasnisleianlagin
fafluanusuiagavualldudiiiesidian

ndudeaadiandistayanitulaands
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DUAL SPACER SURFACTANT B

fudiudla: 22-10-2561

uilansor: 32

1. N15UITASIAEINIaFITHEN LasINTNUE

Fanansud DUAL SPACER SURFACTANT B

1.2 58n158u9 lun155:1
sWanNAnAuai: HM000470

1.3 dauuziin uar davu lun1sldd1sviovasndy

wusiinasla aaduusa ludiua

1.4 snsazidsauavyInuig

dadlwassmnuduwuadiasddisd
2ul5, funiies
#in- 123

10900 nguwe, Usuine ng
WnLa nIFwi: +66 2 2788100

dvisudiayaiinniu, Ansia

ldswaldaidnnsaiind(E-Mail fdunexchem@halliburton.com

address:)

1.5 wasinsdwvignidu

+66 21056177
usniraTAnuaviusuiiams liamaiulussiudina: 334305
Heyrynaait: 14012
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2. Hazards Identification

2.1 015971 unY5EnNUaIdns Las YaINEN

AMuTuAmdauwaunilin

ssian 5 - H303

AR Ao uWaL - MRty

ssinn 5 - H313

n1sinnsau/nssemaidatsdafiamiy

szinn 2 - H315

FuasILHaNITIFUIS / N155EALLAIINIIN

st 2A - H319

AMuTuAmAsuwauda ST unin

Useinn 2 - H401

AuTuimFassaFdEIn Tunn

ssinn 2 - H411

2.2aa1n

Jyansaludavauiudunsirava
AGREIGEY

EREGTRIRGN

damiuudavanuidudunsne

daAINUTAITDAITTEN

n1staviu

nauduay

9N

H303 - a1auduasianinnduiu

H313 - aafluduasnamindunafiomiy

H315 - seaaidavsiafaviionnn

H319 - szAulfiavsianIvnIaE1aguLsy

H411 - ShuAwsadeiginlni uaddinanssussazann

P264 - §10i1 fla uasAnmivdudugiiinisduiandenisideu

P273 - nanidganisid luagdindan

P280 - auguifiailaviu/aailaviu/adnsaiilaviunin/adnsaiilasiumiia
P302 + P352 - wandudafiamie: dfaviivioayuaninBunamnn

P321 - dhFunisinuiiuiey (gauusinnsUsunenaindnuuaaini)
P332 + P313 - MniiamasvapiAas @i du: Suduusunatnuwnd/ wuunwnd
P362 + P364 - naadaritudlauuasdindrenauinndumnisini

P305 + P351 + P338 - winidnanen: dvseirdnamanss ui

w1 2/12
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wiunly: 22-10-2561

n1sdaLiusnun

n15Adn

Usenausay

EREIIIE)

Wnanrauunaaudaandinanaanuiuazyvinldditg Widwansald
P337 + P313 - undvseAai@ia: SUATULsUINUWNG/ wuuwne
P312 - Tnswidudisinaiudaunwnd vingdnliduny

P391 - IfusIusuasund T lua

“Lifi

P501 - fdnans/nauzussaTasads WiTssufdnvandoildsuaugyn

@ CAS

TE(0and-1,2-8nwlada), wo-(Tuilafliia)-fuday-ldnsand-  9016-45-9

2.3 dumsruduq v hidsinglunissuundsznn

d19

e Sbe

d19

fadrfiauavaguiu nsdzdunvdinwianiiuiy (PBT)
fiaddiaumatuunnuasiinnsdsdungIniwadsuin (VPvB)

3. avAlssnavuazdiayalAgrdudIuneay

3.1 a5iden i

ERETGIE) a2 CAS Fagarlaguimin  N153UUNAIN GHS - Usundlny
(wiw)

wa(@ang-1,2-8nu'lada), 9016-45-9 60 - 100% Acute Tox. 5 (H303)

\a-(TuRaflila)-sudag- lansand-

Acute Tox. 5 (H313)

Skin Irrit. 2 (H315)

Eye Irrit. 2A (H319)
IAquatic Acute 2 (H401)
IJAquatic Chronic 2 (H411)

|4. mmsmﬁﬂguwmma

4.1 drafurgvavninsnisdsunweiuia

n1su1ela

(2}

Aavilv

n1snNaUAN

gwnaladinly WisueRaudregihe luiiifiannediem uhsuwuuwmndviui
Tunsdifidnda niasduindinisdusia
Widnamiuisminsnaunniuwnaatinias 15

WifarAT lwuuWniuAind9InA1TE

Tunseiiiduiaans Wdninmiviuiismosiuaninsnasnnattnias 15 wi
uagsylUwuwwndiiui nandarifiluiiousanuasdinfaufiasimn 14l

WaninTiandou viaulwar lanivihn uldwuunwndviui
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4.2 2 n1s/wansznuiigndgidaiidaduidsundunasdiiaduniouay

inWithansszaaidaen. vinlissanaidasidaiy oraifludussiadianfuiu duduasrafadudaiuiamie

4.3 ms‘ﬁuu‘eﬁqmn1iﬁﬁaewuuwmﬁmuvTuvu”'ua:o‘Taqmimﬁqua%nuﬁtﬁuﬁmu M1n3Indu)

NUILIUATIULNNE 3nweNainis

5. N1NTNITNAYLWEY

5.1 @150 unaI Litiunsauuasiuunzay

ERETAL CITRTE R U RE P

wianlaun, ansuaulasanled, Try, wiwk
Fsdundimialiiamananivaliulaansis
“hinsu

5.2 autfudunsiganisiiinduaindisuazyavnay

Funs1oaInnIsTudNAaR Uiy
mstasdansluwinaranaMifefaiy

5.3 aUnsalflavAuniAnuazdanisseivdmsuinuagyinay

Pdanrsseivdvsuadnsaldasiudvsundnaruduings
Wilggailaviuiuuasudiuuazalnsaigiawislauuuigdaia SCBA (Self-contained breathing apparatus)
AMSunlnauaLIWEY

6. urmsn1sTan1sidainisunsawauavds

v o .. - < & sva <
6.1 9am259NdINVUAAA a_ﬂnimﬂaanuuawumaumiﬂgumﬁuqnLau

dgiinsniilasfudunsiefivinzan uindsansdudaasniaamie, aemn, uandari. nandaenisualaadlad

Yinwiladndinisszungaimedatnamunzan
goudamludiuti 8 dvsudiayatiuidiu

6.2 aA155e AU EIUIndaN

{lavAunis uaavgviaszunsnn nivin usaiufidu

6.3 A5n1suazidndrvsuidudnuazvianliudzann

wanwunniinisunia lva uasganisia ua uinvinleadwiaansiy d1ian1suniaualesldnsiaudaidadiasdu

ssmuani Winda

7. n1suunls tadautdiy Tdviu uaznsiusnsn

Wi 4/12

DUAL SPACER SURFACTANT B Fusiunle: 22-10-2561

7.1 aa255¢ 79 lun150Ua1s wwdaudie ldeu uasifudnuiativilaandy

amansalilaviuszuumalafivnsdundadnnieusussg nandoenisduiaiuaie, 2?2 Aanimsadadki
nanduensmalaarladnll ssuusaneainaidisows diialdazarandenisldviu dnidaidduiioudauianlsini
UINTNITNNFVINW UL

WisfiiunrsdansWiitlaadsuaiadsmgumansanamnssy uazanulaansis

7.2 dn1aznsifuinsiattdaasady sauierainlunisifusnsadnsiaidula e

JafuBiivaindiseandlad Jafulunbunaziinisszuisainidang Janausianadia bildviu nadniausidianynsifivine 24

WHau

8. N15AIUANNITIUFUNALazn15TavAudIuLAAa

8.1 AAluAN

dagrAadnsiaiddudald

ERETGIE) a2 CAS hsznelng ACGIH
GRGERNC LT LR L]

\adiluannidvilaands
N MU UfIGe UL 6|

vlusrariaar’liiu 8
F T udasaiu
u 1 Jwduian 5
Tusiaddanv
(TLV-TWA)

Wa(aang-1,2-8nuleda), 9016-45-9 "Lifidaya Lifidaya

\a-(Tuafiila)-suday-laasand-

8.2 N15AWANNINIAINTSUT LUz

N15AIVANNIITAINTTH I TununnaInaddam a6
AsldsruussunganFAwasiid S uiuniinisaramainidLis

8.3 umsnistavAudiuynna 1du adnsailaviudunsiadiuynna

adnsaiflasAudunsiodiunana  dn1sauaunimnssuuasmslfifenuhisansailasiuaruidoionals
Wildansalilaviudunsrodruyana,
Femsidanldalnsaifonanvsgnimuaiaadidorsnyduainnaands
waziidenaasuiug Afiamanuansasiundniouaii

a1stlavAuszuunisuiela gunnsmamuaun1eidinsse bisunsarinlinissuduiadninArdadndanissuduianig
andraunionda binswlduiaunssududs
Wiamldmitninilasiudisiaiin léunis5usasTag NIOSH, European Standard EN 149,
ASINZS 1715:2009 wiaifisuindialdiuninsoat
nsidanuaziinisldualnsatilaviudiuyrna saudiviminninilaeiu
asidunsTaminguednsandnssunsaidonanoy
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n1stasiuda

nsdasiunisdudaniedaniy
n1stlavAunivnn

ANfaudu

winnilaviulaszmodunad

auilanudassiad (EN 374) Sagiumnsandmsunisduiaiwnaiuin
uian1sduldTaunsy (Tauunin: deiin1silasiu (Protection index) winfiu 6
wiaszazanlunsduru (permeation time) 81nN31 480 u1vi mu EN 374)
aufiariinlulnsd (Auvun >= 0.4 Tadwns)
dayaiigredsnnmsianaisuardayanidnesunTaagnangeiia

wiaAnnIssuAL U sEiaRaInU

Tsemsuinlunlfiiinargnsldnuaasgeiiailasiussiaiataasiiniissezsiaanlun
s@urU (Permeation time) Admualu EN 374 Gaflunaainiladusineg (igu anumni)
ynwuininddyagraumsidandnmwiiasanaisldinunuinarsidsunefialmi
Bunmudlausne

winasauafudsadl safaunsailasiuluminiailaviusunsoannisnsadusin
hinsu

A15AIVANNISTNNENIVEvWIndax vl Taauilaunuszuuinlemiu

9. dudinINNIBAIWILAENINLAL

9.1 PayanMudNTANUFIUNIINIEAIWLAENILAT

ANINNIVNIEAT VDIUAT a: I&bifddedmdavda
w:
néu d1sUsznaviluaaidniay AugnTusddibiidayaitdansonls
dm1sasusna
wlel
AR UseTuani, AouAn

wuawie/ - 35015
Arautdunsa-ane
atdanudy / €99
AANADUINA/AII
BRVETET
AALGaA/A9
9270 lW

dn31N1558UY

Aueula
AuMuILLuaadla
ANAIIUNIE
nsavaroluia
arangldludavinararudu

5-7

-18 °C
hinsrudiayales
Linsrudayatleg
>250 °C / >482 °F
> 172 °C / 200 °F (MsvadausinagdSIiwuafi-
usmuduuudieila)

< 0.01 (BuAc=1)
<0.1mmHg @ 20 C
>1

1.02

azanwleluin
Linsrudayaleg

Ardulszdnsnisaratsvavdrsluduvavuasuaa-aannd Linsudayalag

uaa/ul
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amuundsdaivinlidnsantsadaluldias “hinsudayalag

gauunddalusa “Linsrudayaleg

A2IUUILA linsrudayaleg

AaNTAn1ssELda ‘hifidayaniamngautle
Aaudrursalunisiindfisandvaandiau “Lifiiayafamnsannle

9.2 Fayaduq
Uauranavdrsdunidssivadng (Sasaz) Tinsrudayaleg

10. A uLddgsuarn1siinlfnian

10.1 manuhsiadfAsun

i
Lildaainuinlfizen
10.2 A21uLd g Tn1IAd
\dfes

10.3 anuiuly ldvasdfAsuidudunsiy

wLifiedin

10.4 Jaulaidayndnides

“Lifinsaadiv

10.5 Jaaviainduli'le
dng0andladatuse nsaun waun

10.6 d15dunsruiiAnannisaanudrvaIndnsosl

Wuiy arsuaunauanlaauazansuaulnaanlaa

11. dayas uiningn

11.1 ayaiioafugainienissududadns
nann15va9tdUN1ITUN155VFU AT NSFNAENINA1N UFaRMR nsvaTadin

11.2 a1n15MALIUADININATLAIN, LATT LazanH LN INABIN N

a1n1s/manssnuiiddoyiiga
inliihnnsszaadaven. inliszaaidasinmiy oniuduasrafanfuiu Tudussiafiafuraiufamiy

11.3 wanssnuniang uaz MiAnduriui uasnansznuisasiainn1sduddssazdu uas szaza12

n1suela a1 Biiiemsssmaidavsaniidunielaatdau
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ASTUNFTAUAIINN
n1s5ududdsa@Ivy

n1siu

Vi iAemsszaaidavsanivni

3 v - o v e o e v - a o
Hudussradfiadudaiufvmiy vinliseaadasliamiy

2 uduasnafianduiu Mmsssaaidavdalin d1aa uazvine a1avinlithnainisuaaviag

21 3uu AAUd uaviawdy

wansznutiasv/ainuiudisnanatalsznavsueiausan lodlugavinuasiiy

59

11.4 n1siaauiiufiwigedaay

landuaan leainliiin Tsanusuauiudunsiusassunduiug

dayanyinurdnsudiudsenay

5151687 law CAS Usuraavdaisiaidinindna[Usuimuavarsiaidininda| aralnuaindusasaisiad
iR Tnaas s lasuasit | s idn inaassiladsud [Fea1n19:11IWdn Tnaaasii
R R ECTGIE) hstuuTavasuFaaTaun1sn]| gaanluszoziaiissyly
TaunirsAuaiallidusiuiued " arsduntedamis a1e )i usurunsonits
" anity (50 %) areldidusuarunfomit (50%) a9d UIULE NG
PAITIUIULENEU (50 %) VAVTIUIULENHU
Twd(@ang-1,2-8nu'lad [9016-45-9 4290 mg/kg bw (rat) (similar 2500 mg/kg-bw (Mammal) No data of sufficient quality are
iR) substance) (similar substance) available
o-(Tuiiailiia)-suday-1
gnsandg-
CREIH] (e CAS  [pasAansau/nisszauifadsadivul
wad(@ang-1,2-8nu'leda), [9016-45-9  pirldszAaraidasidamiv (nseeine)
la-(Tuflaflila)-fuidas-lan
lsandg-
SRR e CAS  [nalvinAduiduuis/sranaidainn
wd(@ang-1,2-8nu'leda), [9016-45-9  pirlhiAnnisszaraidasniliunans (nseene)
la-(Tuflaflila)-fuidas-lan
lsandg-
CRENT MR law CAS 15 1asan15nseiuaIn1sunmmIv@Iniy
Twd(pang-1,2-8nm'lnda), [9016-45-9  |n1snadauiduuiiinainaisduddasiidlugrmaivatdding bivdae Wviuinfinaduifaamm
la-(Tuflaflila)-fuidas-lan h Wlasanisnssduainisunw
lsandg-
Fswien e CAS  [pasvinWilasianisnssduainisuwsaniaiduniala
Twad(@ang-1,2-8nuleda), [9016-45-9  [Lifidiayanidmisanale
la-(Tuilaflila)-fuidas-lan
lsandg-
|mﬂs‘1"m law CAS  |wani1snananius
i1 8/12
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la-(Tuiiaflila)-suiiag-laa
5andg-

[Tna(aang-1,2-8nwlada), [9016-45-9  [nsnasaulunaaanaaaslildudasnisiinnisnataiug (@15idariianuadoadeiu)
la-(Tudiafliia)-suiiag-laa

5andg-

CREIGER) law CAS  [gminauuise

In&(eang-1,2-8n1ulnda), [9016-45-9  [Lindavwasianisnanzialunisnaaasludnd (@rsiiorifiniuadiondenu)
la-(Tuiiafliia)-suiiiag-lan

5andg-

CRETHE] law CAS  [aruduniinsassuudunusg

[wd(aang-1,2-dnu'leda), [9016-45-9  [Lifldayanfinauniwiiaawa

la-(Tudiadliia)-suiiiag-lan

5andg-

GRETGER] laa CAS  [Aruduwinsasruuaduivd i vuigag1aianizlanzadnnn1ssuduaasILien
[wd(aang-1,2-8nw'leda), [9016-45-9  [Lifidiayandnisanle

la-(Tudiadliia)-suiiag-laa

sandg-

GREITEIk] laa CAS  [Ardudnsiaadudziliuuisag1@anislanzasannn1ssudusad
wd(aang-1,2-4nu'leda), [0016-45-9  [Lifimunfuiwitiisdrdaiinulunisdnuiudainaaasienududuiisasnisiauun
la-(Tudiaflfia)-suiiag-laa

5andg-

CRETHE] laaw CAS  [dumsrasaszuunidiiunie’la

[Iw&(aang-1,2-anulnda), [9016-45-9  [Litfiuadas

12. ffayasuiinAing

AuduiRnsassuuiliag

12.1 mnuduiy

wansenuauaduiyaassuulng

HuRwsiadainin Duiwsafeiidia lwinuasinanssnussosann.

GREIEE]

e CAS

anududynadinst | daruduissadan [arududsaasduni|daiuduissada T
3] " finszandundy

nda),
\a-(Tufiaflila)-suidiag
-lansandg-

wa(aang-1,2-nu’l [9016-45-9

EC50 (48 h) 12 mg/L LC50 (96 h) 5 mg/L | Lisidiayadiaunsannle | Lisidayaiamisannle
(Selenastrum (Danio Rerio)
LC50 (96 h) 1.6 mg/L
(Pimephales promelas)
LOEC (21 d) 0.05 mg/L

(Gasterosteus aculeatus),

capricornutum)
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wiuAly: 22-10-2561

12.2 @27UNUNIU LaE n1staudany

SREHE]

Lau CAS

nisAvaguaznIsdaudIvavIaIg

Wwa(eang-1,2-8nulada),

la-(Tufiaflila)-sudiag-laasand-

9016-45-9

‘Lignsadasdaianeginwlsageginsa

12.3 Anunnlunisazanludigin

SREHE]

Lau CAS

n1sdzdunIIgInIn

Wwa(eang-1,2-8nulada),
la-(Tufiaflila)-sudag-laasand-

9016-45-9

“Lifiiayaiamisann e

12.4 nrswndautiuludu

SRETTNI]

Lau CAS

AIudunsalunisiadaudte

[n&(eang-1,2-8n1ulnda),

9016-45-9

Lifidiayaransannle

DUAL SPACER SURFACTANT B Fusiunle: 22-10-2561

NANUIIAUTA: 1]

auiiudunsrusadouindan: |, naRmnomsa
N1sPUANAIENITULAUIN TUNIN A1AarUIN (| pavaudryyrssrdvdsemddndlanisilaviunaniizainiia
waxsid IBC :

LdiRendiay

14.2 dfamq55siaRiAnd usuyle

“List

15. ffayasunnadatvay

dannavszninvyssined
Wisd1suauniaaa-disvitataguussainidlalau: Does not apply.

m»(Tuﬁaﬂﬁa)-ﬁuLﬁaq»‘lﬂmiansﬂ-

12.5 Wanssnuiaunsiadug

a'ayan1ssuNIUAITVITNIUBavsruusan’lsva

audgyyrdnaaladuiidrodisuaisiandiva1iuiu

audyeyrsantnaden - naunislidayaniavanlirufusan:

audguayrunga - vavfadunsiy:

LitAandas
Does not apply.
Does not apply.

13. dafarsaurlunisnida

13.1 35015113

3gn15A1dn msfidamsaniiumslidanndasiunguanasseulsang ssiusy uassediuvinoiin

ussaduaividuiiau Uftiieunguunssavlsandvdaiasduithuqdio

14. fayan1sUUY

14.1 dayani15vudy
LlauUN UN3082

n3alaULFANENTAVaIF1TTUNT

ganganinunlnoavdnisanl

se1916 (UN Number):

Ha UN lan1suuds: dsfitanuiudunsosafounnday, vaamad, Faitlisunwnanza
(f@dvandianLivaviuaa)

Usziandunsirolunisauds: 9

Wi 10/ 12

16. dayadu

FJuiudla: 22-10-2561

Tuinn1snunIu

wanag msunrsnunann foundas

e lulanaistdiayanulaansiouavdrsiadi (SDS) lasunisusulqeudn
2

FEvEsdRniid Ayuazunaidana
www.ChemADVISOR.com/

AMNUNIY UFaA1aSuNudNYSHaLAYAIED

bw — utingenin

CAS - uanmsaszdudnadl

CLP - ngsufiny (EC) No 1272/2008 wavuasiganuive Tsluazanmamadsnnugisy Sadhadainmssnuunlsanm daaain
uarussyituviadsiafiuaziaiisionsi

EC - Atuenssundnisy sy

EC10 - mnadidiufiniiiidnnismauauasiasar 10

EC50 — AnadidiuiiniWiiinnismauauasiasas 50

EEC - dszaanidsusiag sy

ErC50 - anudindiuiifinavasarsitfinasadnniswiqduTndauas 50
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DUAL SPACER SURFACTANT B Fuviurle: 22-10-2561

IBC Code - giativAuszvinvilsemaiismanisdasnuazalnsaldusunisauddudidunstalulsuramnntaanivisa
LC50 — anudindusasansiaiiluanmaivin Widn meaadudinsasa: 50 lunguivinnisnaaas

LD50 - Usinauaasarsiaddudiadninldlunianaaas lssudngsnine udwinlidaidudin ldusuousasas 50
LLO - PBunauaasansiafifionainlidn maandudinsanas 0

LL50 — Bunauuasansiafifianavinldninaaaadadinsauar 50

MARPOL - audayarindismsilaviusaniszainiza

mg/kg - fiadnsu/Alansu

mg/L - Aadniu/ans

NIOSH - @ontiuanudaandauazanrdrauniouvivan

NOEC - arsndiudiuit hidsngwanssnuda q

NTP - TsunsufyiIneruveend

OEL - édindnfinansiafiisanidudaldluaniuiinau

PBT - fludsiamusunsaszaumdanmuaniuiy

PC - Ussinnuandousidsiadl

PEL - ddindnfinansiafifsanduWiuda ldlugnudivinou

ppm — dulududin

PROC - dszinnaadnszuiunis

REACH - ngsafiny (EC) No 1907/2006 wavisaniuivgstuazaasiunianning 15l indodasnisaanaiion nsdsadu
nsauqIn Larmaiunsadndanisnanusanislddrsiadl

STEL - Adinsnfindusunisduiialuszosdu

ArduavilfidsarusuAnaay
dayatignvinWidugsailag Lildsulssiu udgnmdadainfianugndasndansudiuanysal

dayagnswsWuINUUAITayanuaInatusnivnanuazaInuatiayavavyanaiidin dayaaia’bignsdavnialditaulansiun

o v o v & P o ™ a o ¥, v L3
wiadiims 1 ianilsmiuidndusg ualunszurunisnaniag nsdndulagaritouavanumnizaneaynisldidn laguu
fadluanusuAngauwavs dusiiie i

ndudnuavlandistayanitulaands

Wi 12/12

landisdayaniulaanng

ATTAPULGITE

FJuriurly: 06-04-2561

uilansoi: 37

1. N15UITASIAEINIaFITHEN LasINTNUE

1.1 675 ynAnA i

Fawdnsoual ATTAPULGITE

1.2 58n158u9 lun155:1

SWaARARA U HMO000087

1.3 dauuziin uar davu lun1sldd1sviovasndy

wusiinasla Rakr e Bl IELE]

1.4 snsazidsauavydinuig

dadlwassmnuduwuadiasddisd
2ul5, funiies
#in- 123

10900 nguwe, Usuine ng
WnLa nIFwi: +66 2 2788100

dvisudiayaiinniu, Ansia

ldswaldaidnnsaiind(E-Mail fdunexchem@halliburton.com

address:)

1.5 wasinsdwvignidu
+66 21056177
usniraTAnuaviusuiiams liamaiulussiudina: 334305

Heyrynaait: 14012
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ATTAPULGITE Fuviurle: 06-04-2561

2. Hazards Identification

2.1 015971 unY5EnNUaIdns Las YaINEN

Putiudrsnanasdy \sutan 1A - H350
muTluAssaaiorsihunnsatanizanzay (Masuduraen) Usuian 2 - H373
2.2 2810

Jyanwaludavauidudunsiuva

LREITE
Ady ey dunsy
damiuudavanududunsny H350 - anaraifauzsufdavia il

H373 - anavindunsnasiaatenulasudunaiunauiu viasududadlionnaladnly

AdamInNudaItanissEN

n1sdasiu P201 - diavldsudauunindsnaulgdoiu
v, v . : o v P v, PV
P202 - inulgdaunitardmuuazinanudiladmausuainulaaaiaiavung
P260 - W laladu/u/fa/azaasmnad/lassme/azaavany
P280 - dwguiiailaviu/aeilaviu/alnsalilaviuaivan/alnsaiiloviumia
naUFUDY P308 + P313 - windunaniaiisida: Suduunitainunwnd
P314 - 5un1s3nu/Suduuninannunng d158n lidune

n153ALTUSNYI P405 - (fivilndanly
n13Adn P501 - findnans/nauzussaTaoae Uil denadaviugiinig / Ussndngsadiousswinalsand
[ viaediu /
Usznaudae
EREIGIR wau CAS
msdsa lal Gann, aand 14808-60-7

w1 2/12

ATTAPULGITE

wiunly: 06-04-2561

2.3 dums1udug M hidsinglunisdiuuniszian

dsithifadnfinuavatuiu maazaunidinmuiad latuiy (PBT)
st hifiadrfiauavaguinaguin fldtinisdzdunivdininatnauin (vPvB)

3. avAlssnavuardayalAurdudaIuneEy

3.1 d19ifinn FaEIt e
EREICIE) ey CAS FauarTasuinin  n153uUNAIN GHS - Usendlny
(w/iw)
m3dsa lall Fann, Aland 14808-60-7 1-5% Carc. 1A (H350)
STOT RE 1 (H372)

|4. ll']ﬁiﬂ"lﬁﬂﬁllw g1u1a

4.1 d1raduiuvavuinsnisdsuweiuia

n1suiela dneladinll Wiadeudnuaananiui lUffifiannnddnom suldwuuwnd
Miiniiinnisseaa@avsiassuuniglaviavieladiuin

M1 Tunsalfiduda Wdnevuiisminsnannniiunatatniay 15
wiuazas lwuunwnd nndeganseaai@ay

Ravdv dnaansudyuaain

n1snaufu muldanizlnd Lidntludaslinisdsuwaunaiiaediu

4.2 an1s/manssnundiagidaniieduidsunduuasiiinduniamnay

nsgaanndndanidmisarinlitinlsadanld squnvvinlildalsalandunsioniadaTada uazuusalan

wWENFAM it iAnTsamlsuduaz1sala

4.3 n1sfuvdivainisidasnwuunngdlagviuiuazdavnisnisauasnyuiuidy M1n3iiu)

NN R TIUNNE SA¥IRINDINNG

5. N1RTNITNIYLWEY

5.1 d15AUWAIN lunsauuasiunsay

CRELA L (T Kb IO RR e Y

“Lifi-1i Wi
dssumasiiinldiiamananivaudaaaiy
hinsny
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ATTAPULGITE Fuviurle: 06-04-2561

5.2 auiudunsigiawisiifinduaind1suasuavnay

duns18NNISTUANA T D UA LAY
“hifinnsaadv

5.3 aunsaltlavAuiiAruazdansseivdvsudnuagyiwds

danrsseivdivsuvalnsaldasAaudusundnaruduings
Wildgailaviuluuasudutazalnsaigiamialauuufiagdnda SCBA (Self-contained breathing apparatus)
dusuninoudumas

6. u1nsn1sIanslafinisunsiluavavdns

6.1 9an195¢INd@IMsuLAAa adnsalllavAduuardunauni1slflideruanidu

dfadnsaiilaviudunsioiumnizay vandavnisnaiidaduiasnisvialaeiduidall udndasnisduiadsnRavty, e,

wasFa i1, vinTuiladnfinnsssuisainidadivmnizdn anawwiineiuynauaanainiui
Aouaaludiui 8 dmsudayaiingin

6.2 ap255rINAudIuIndan

{lavAunis uaavgdviaszunsnin n1vii uiaiuniqu

6.3 i5n1suazidadrvsuidudnuazvianudzain

5705w e 187 Lihai uLazitdnaduIvan

WRarsaurdvanutuiswiadunsizainnisifia i hwiiaraiadu lduavarsitianistuidlou was1438n1559059m ey

wazindnagnamnian

7. n1spunig indaudie TH9u wazni1stAusnI

7.1 dfan235eielunisaunie wndaudiy ldviu uasifusneiativilaandy

wanfouaiisenaudiumand, asaTnunlad, uax / v3a sh luidianvaas Il TnalsiAnnauaiu drnanduaiiuk
nandsimsaladwdn 'l nandusdaunisalivinliaadu

dnnssaunsanAfiewalia nssiunsiuda LiliAuaidua suadnsaiilasfuiniunisiusas
Taoantiuwidiitaaulaaadusfuaidraui, vnsgiug sl EN 149 wiadisuwinaUnsaiilaviuszuumiala
afinslgiaai Tanifadunasfinrudu

UINTNITNFVAN B UL

Wisnfiunisdams Wit lamdsUiiaisngumansanamnsss uasanulaansis

7.2 dn17znasiiusnsiadivdaands sauvvdavinlunisidusnsadisiiaiiula'le

FafulufiBuazia dnsdanisiuiialuiuidafuwasinilfisowdeilasiunsazaniu Jamauasiolildou
wanfuIianyn1sIAusn 36 hau
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8. N15AIVANNITIUFUNFLazN15TavAudIuyAAa

8.1 AnAIuAN

dadrnndsiadnaudsale

d151689

e CAS

Uszinelng

IACGIH
AN NI UV BIANS
\adiluannidvilaansis
N USuNUATRI UL 14|
vluszaziiar’liiu 8
HTuavivudanaiu
lu 1 Juifuinan s
Tusaddai
(TLV-TWA)

n3asialal Gan, Amand

14808-60-7

TWA: 0.025 mg/m?

8.2 N15AIUANNIIIAINTINALUNIEFY

N15AIVANNINTAINGSH

Igsruuseuia1maATuTsNIUaAdINNSTULAENITIE U EaINALRWILAT IHSuAUiLZa LA

uAMUNEAN e Snuseaulunisduid Iiatanaldainivua 13

8.3 umsnistlavAudiuyana 1gu adnsailavAudunsiodiuynna

n1stasiussuunisuiela

n1stlaviuda

n1stlasiunisdudanivdaniy

n1staviumlvnn
Afaudu

amldmitninilasiuansiaiin 1§5un1s5usasTag NIOSH, European Standard EN 149

(FFP2/FFP3), ASINZS 1715 w3awfisuwinifialguunansiosiil

gefiladmsunisvinviuing

Andariinzanfudnminadanunmsvineu dairifleuduadsdnnauin g

nanudadniFaridioarussinssianaiavanidasnisna itharuilenszany

dldwiuafisfondauiuasauaiailasiunissudunsa

insy

N15AUANNISTUNENINEIWIndan vl idnuwilaudussuuinldnn

9. duifinvn1anINILaENINLAL

9.1 dayanMdNTANKEIUNINAILAINULAEN VLA

AnMn1enion waaude
n
nau hifindu

AuENLR
wnewme)/ - 35015

a: Amdidanaauue

AMNITuTuad Ahifidayarisnunsantld

d1u1905ugna
ulel

UseTual, AouAn
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ATTAPULGITE Fuviurle: 06-04-2561

Arautiunsa-aiy “Linsudiayalag
atdanudy / €29 Linsrudayaleg
ANADNIUNAI/LIY hinsrudayales
AALian/A6I9 “Linsudiayalag
270l Linsrudayaleg

Bl ERGREEEIN ] hinsrudiayales
Aueula “Linsudayalag
ANMUILLUYaY D Linsrudayaleg
ANAITIUNIE 2.58

Arsazanaluiin aranelilgluria
araruldludavinaratadu “Lhinsudayalag
drdulsrandnisararsuasarsluduuasuasuaa-nannt binswdayalas
waanin

auunisgaiviilidrsaiusadalnldiae Linsrudayaleg
auunlidaluda hinsrudayales
AuRIA hinsrudiayales
AaNYAnI1sseiia ‘hifidoyafamnsannle
arudnisalunisiindjAsunduaandiau ‘Lifiayafamnsantle

9.2 sfayaduqg

Uurnwavdrsdunidssiviadiy (3auazy) Linsrudayales

10. AuLdfigsuarn1siindfnsan

10.1 mauhsiadfAsun

Wildianainaunalfizen

10.2 adudfinsnivadd
e

10.3 ariuld lduavdfAseidudunsie

awbivindu

10.4 Jauluvidavudnide

‘Lifinnsaadiv

10.5 Jaaitiaindulils
nsnlaTasngaadn

10.6 158 UMN518MLAAIINNITARILAIVDINEAA DN

ganuuybiflundnsunsonldougifianmafigaiiundalug (870 aviaadua) wiaasaTaudlas (1470 avrnaaidus)

Wi 6/12

ATTAPULGITE Fusiunle: 06-04-2561

11. ffayasuAningn

11.1 PayatiudiudaInivni1ssuduKddns

nann15va9tdUN 1 TUN155VEUAE NSFNRENINAINT FaRMD navnaTadialy

11.2 aan1siiAgaaIn1enienaw, 1 uardnwarniaisingn
21n19/MansTNuidAuign

nsgaaurangandmsavinliiinlsatan s sounvinTiidnlsalasiunsioniadaladd uazuudolon

wanganvinliiin Tsamiiudviar 1sa la

11.3 wansznunaldl uaz MATUNUN LarnansznuLzasiainnisauddsrasdu uay szuxa17

n15u1ala ndayaargraunio manalaniiwdndanlugduuvuasndnaiand viandnasdlauulas
Thudngrvinlinanzselunuwd (ARC, nqu 1)
fnangufiavnwaannnisnaaayludaidmisunmsitiudnsnanasysasnai’lud (IARC, nau
2A)

a1l ugdndinluaravinTiinanisssaiai@avluayn d1aa wasnapuniala
mavalaindudiniata liinlihenisuadunsaduihadeninlddaau
Fawiinsvinanslanadennisataiindu
mavadatiidudiatavinliiiananssnusagunnatgnadade (Fouanelu
"msifnranssuEas/maiiuansnonade” daudasduani)

N1sFUNFAUAIIN a1 ienalnnisszaai@asn
n1sSuduiasnadanily “linsu
n1siu insay

wansznuiiase/arnuiluarsnanTsalamiasninnisganedani:

ul5y mamelaamdandnllnndwllaainliaaTsadaalwdn ainisfinaduldud
"la wialadu vau Tsadaait bilawzanzas nianmsvinuzanlananas
Tsailasfiomaunndwiioguums wazamnsaiiamn WuioTsa e
dounisoluamady: wihaeunauidelsausiuiuii (IARC)
sryiwanvasEaniigninaladin |l luglasandusandaTau lasainnsvineuaan

“ ugungliidnussalanlusuu (nauil 1 arsnaumseluau)

uazmuInimdng uiisawaannmsnaaasludaidmsunsnauseamad lud (naui
2A antlussnansSelunust) §1989910 ul IARC landsiannzEas 68, Gan0,
Fanauauduledunad @auou 1997) lunssmdulunisidasmani The
National Toxicology Program (NTP) dassinnu@nganiiniiu

"grsinaunidainiiudnsnansdelunuye " §9893989 Ui 9 Favdnsianssy

(2000) American Conference of Governmental Industrial Hygienists (ACGIH)
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ATTAPULGITE Fuviurle: 06-04-2561

FnlssuanuEngant enand aglunduiiufadudniiuansransselun (A2)

fivanginmsuglandnuasdanivialsalantiiasnnsganadaniliainuduius

unsinduatnefitiovdndey

11.4 n1siaauiiuiiwigedaiay

dayaiyinurdnsudiudsenay

SREIGIR] law CAS Usuranawavdrsiaidiaiadiafdsuraiaavdrsiadfdinindn| Araduaindusavdnsiad
SRR Tnaaa i lasuasit | s ida inaassiladsud [Fea1n19:vi1Iidn Tnaaasii
T unioeadaidon hstuuTavasudoaTaunisin| gaanluszoziaiissyly
TaunirsAuats lidusinued " arsduntedamits a1u )i usurunsomits
ity (50 %) aroliluguaunfonts (50%) BavaIUIULE U
PAITIUIULE WU (50 %) VAVTIUIULENHU
3dsalail Gann, Aland [14808-60-7 > 15000 mg/kg (human) linsudayalag linsudayalag
SREIGIE (au CAS  [p1simnsau/nisszauidadsadivul

nadaalad §an1, Arand |14808-60-7 [luszaruldaviiaviiv

SRETGEHE] e CAS  [nalviinAuiduuis/seanaidain

Paddalau 8801, Arand |14808-60-7 [lLiszmuidavnn

CREI N law CAS 15 1asan1snssiuaIn1sunmmIvdaniy

p3adalaw $8n1, Arand [14808-60-7 [Lifidiayaridauisanals.

SRETCHE lau CAS  |n1svinllasanisnssiiuainisunmanividiuniela

paddalal 881, Atand [14808-60-7 [Lifidayafiduisan’led

“REIGIE) lau CAS  [wanisnanuwus

maddalal 8an1, mand [14808-60-7 [lLifiadnudisnanisnairuwusg

CRETT IR \au CAS  [quénauzise

m3ddalal 881, mand [14808-60-7 [UsznauslrudanilugUwdn
Foflugnnauaslsaduindulaadeamsanauriflulsalan ldnouds IARC uaz NTP

vy Ifivangiunisifudrsneusivuasndnganlunusd Tnuu1ainnissududaainnisviulagy

SRETCEE) law CAS  [arnuduiseassuu&uius

paada’lall 881, Arand [14808-60-7 [Lifidayafidiuisan’le

REIGIE) \aw CAS  [Arnuduidnsaszuuaiorziliuuiga g 19an1zia1zaIInn15SudNNEASILGTEA

adada’laud 401, Arand |14808-60-7 1ﬂﬂﬂ1wtﬂuﬁuwuuumﬁmﬁwu‘lum5ﬁnmﬁuﬁm'iwmaaof/‘immLﬁuqﬁuﬁﬁaqmsa‘mun
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CREIIHE] laa CAS  [Aranduinsaadulrsidivuigag1an1eianzadnn15Sudu i a g

msdealar fan1, mrand |14808-60-7 [|indumsiasaadundiasududdrrunnisuiglaiiunauiuniasududddn Jan

CRETHE] laa CAS  [Fumsiosaszuunidunie’la

nadealal Sann, aland [14808-60-7 [LuiAandiay

12. dayas 1 uiliidingn

AMuduAnsasruuliag

12.1 aanufuiy

H151689 \au CAS anuduigsnadingt | daududssadan [arududsaasduns|dainuduissade T
[l . " finszandundy
n3dda lail Fann, 14808-60-7 | EC50 (72 h) =440 mg/L | LLO (96 h) =10000 mg/L Wﬂﬂﬁagaﬁ'mmmuﬂﬁ LL50 (24 h) >10000
Anan (Selenastrum (Danio rerio)(similar mg/L (Daphnia
capricornutum)(similar substance) magna)(similar
substance) substance)

12.2 A2INNUNIU WAL NISHAEHANY

SREICEE \au CAS n1sAvaguaznIsaatafIvadds

pFasalad Gan1, Amand 14808-60-7 AEManadauaudNsalunistasdatenging

wlhitfiediavivuansafiunid

12.3 dnunanlunisaraniudeidin

EREICIE) \au CAS Ardudsrdnsnisararvvavdrsluduvasuasuaa
-pana1uaaiin
pFaGa lad Gam, Amand 14808-60-7 “Lifidayanansanale

12.4 n1sindaudraludiu

ﬂ’}ﬁlﬁ“ﬂ’l \aw CAS ﬂ'nua'nmin’lumimﬁauﬁw

m3daa’lad fan1, mrand 14808-60-7 Lifidiayaiduisanle

12.5 wanssnuvidunsiadug

afayani1ssunIUNISYitIIuavsruuaan’lsvia

wanfauatil bifidulsznavaavasinsuuiasidoiniiuaissuniunisvineusasszuusan 1$via

13. BiaWa1sau1lun15a1da
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13.135n15A149n
n1s

n1dn

yssafaaiivuiiau

Adadiudsnisilvnaulunquilvnavassudadlfinati ldsuauganunguuiossaulsuand
AUS Uavseiuiavdu

Ufiiiaunguunsuanlsunausaviasiuiiifuadas

ATTAPULGITE Fusiunle: 06-04-2561

TJuinnIsnuniIu

wanag msunIsnunanndounlag

a1 luanaistiayamudaansiowavdrsiadi (SDS) lesunisusulqeudn
2

1981 v ARNWAd Ay uasunavdana
www.ChemADVISOR.com/

AENSINNITUEHITIILANI R LazduA T Waule n1sdsznatandw
14. dayanIsUUAY )

29ANIM3IaNIsaIsiAfiuivannIng 151

14.1 dayan15 VU s . . .
e AMuKBNIY n3aAasuadnestauazaa
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@, a o P o & v,
msilasAunisganiala Unalisniludasly wanindulalldirasinsdudalulsinaunn aanusinly AsdudanIIm MalnanMIIzATaIRaINaILaNIal
Tawinnnilasiudsia’lalil: N .
wihnnilasdudu/vuan (95%) nMsnu Thitlng
e ' .
asilavAunisdulagniia aoflavihoumuilng AMUNIIATUNNLNULRY Thidng
msilavdunisudgan@inile  deanilvinerusudng wasase/nsnatinuzde ‘hifidayassuinAadaeiviasiudsenauiiiiunin 1% duduasasa
b ) Ruawssase'lel
asilasAunisduiagnan Muwiuamdsavsauiusuauiailassunmsduda L .
2Aayadu laidsng
nsilavAudu q “aidlsng ~
asvadauauiluiing
9. aFNidnIvNILAINLATILAT N - ‘

‘ A anuiluirannsiu: LD50: >5000 u.n./n.n. (vylugi)
dnsauemunIn: Ho aNnutluisandnile: Bilsivua
a 2
nau: lanian _ .

. . anuiluinngaau: LC50: >21u.n./a. (Myln
aranuilunsaane: 7 (1%) q (ytna)
> . ¥
H =1): 1.6 - . RN
""s‘ﬁuum‘ﬂ.’m}" 7 20 avAnataidua (“',' 1) o wansszanadasidiasciu: Lildfivua
ANunUIKLUN 20 avdndadas (aus/wnaaau): Ti'lsinua
] - 3y,
AIUAUUIULUUTA Zonaamuuauﬂua (daue/wa3): 52.'4v, AsAatAauzSe: Vaileirinviun
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anudluAnmeszuuduwusg/ li'lddivue
Weuuns:

|12, slayasuiinaingn

nstadauii (1h/édu/arne) Lileivua
ANuaIGI/anudiuisalunisausana BOD(5 Day): 200 mg/g COD: 1600 mg/g
mMsiianIsazaunINEINIW li'ldfivua
Aayasiuauiluidaascuuiineguy

TLM96: 320-560 ppm

nsitluireadandaundu:

nasitluireansvaaidauwdu: TLM96: > 75000 ppm

mMsitludread s aunau: Ti'leivua

2ADAGIUIUATIANIILATT Ti'leivua
o a 7
2iayadu q "laidd

[ 13. 2iafasandiunisiiinie
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| 14. sayasunisuuse

ANsAUIINIILAN

DOT
Lifidadrdn

TDG 2asuauinn
‘Lifigadrdn

ADR
‘Lifigadrdin

AsAUAINIVaINdE

ICAO/IATA
Lifigadrda

ANSAUFINIINZLA

IMDG
Lifigadrda

afayan1sindouuudy q
aain: "Laidd
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AfaaivALARIHUSFAEN
Auarnvnay TSCA 2avanss
f15dunsugega EPA SARA iziavi 3

msdnszinndunsia EPA SARA
(311,312)

#191afi EPA SARA (313)

sunan1suniiaassaudusu
wanseuviziiaiiuas EPA/CERCLA/
nnuunadvIadanausgl oflasiue

nsdadszinnaasdadunsiauay
EPA RCRA
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MANBIAMNLT WA AL UNAHVDI Drilling Mud waz Drilled Cutting
Tusdannauziuassfiinadainewnszni vasununannan FUWT

lassnsudadlasdsn wlasdrnlunziaanilng G1/61 aauats (wrnasun)

@ ¢
IR UY auysm

aaad 2566

Ldna

a o A € o @
UIEN Uan.an. Lﬂ%L%ﬂiﬁ ﬁnaaaﬂmw’n INNA

6 6! 6 gj
555/1 glumaumasﬁﬂamw%sn 27915 A TW 19 - 36
AUUINMATIFG LLﬂnaaa@%'m Lm@wﬁm
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UIHN 194 11 Lod NI INNA
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u‘naqﬂﬂa

V39N Uan.an. Lawuassd arasetiuun s1na (an.aw. 86) Jeanudszasniiazi
o819 laanilrlunsians (Drilling Mud) wazLA®A®aINA5IaNE (Drilled Cutting) A'lA91NNTTLE
ﬁLLﬁuﬁqmwﬁm FUWT ﬁa%fluimqmswﬁmﬂimﬁw wassmalunziaannng G1/61 aauans
(me,{w;llmu) (Ia39n139) W magauautduRsasunwaw §9n1snagounnuidwin
ussddaizsinlsnfiiunansznuaesasntsznauniaadioes Driling Mud waz Drilled Cutting
ao32UUfiaAN191A Driling Mud was Drilled Cutting Lﬁaaglummazgﬂﬂﬁu LA NTEUEUNDZANY
aanmwﬂlugﬂi’gmﬂmaurﬁa (Solid Phase: SP) WazauN1ALLI%aaY (Suspended Particulate
Phase: SPP) @9%% Uan.aW. 84 399 Drilling Mud wa Drilled Cutting luzdounauviuaasn

nazauaNNTuRAAsUNaUABU NNV (Lates calcarifer) NTz8ziIaN 96 T3 1u4

PNNAMINAFOUANULT WA ADUNIUDBS Drilling Mud wa Drilled Cutting aat/ainzwian
(Lates calcarifer) 81317094WNAN4 “M3uuslsziananuidwiisa1a Daugherty (1951), EIFAC
(1965) LLax Logan et al., (1973)” WUl A8 Drilling Mud L.a¢ Drilled Cutting NNTLANEN

LLV]%‘HQ&IN&@I FUWT ?l@dIﬂ‘ix‘]ﬂTi"‘J lufanuduisasdainzwena

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting 'Zugi./mjmmmmaaﬂﬁﬁmaﬂmnzwwn WU Vi

VOIUNWAGUNEA FUWT lassmanaadlandon uasdrrrelunziasniIng G1/61 aauais (UARINUIH)



a o o ¢
ADUNYAIANN

ABRC = AUEIIBTINANIZIREIEAIUN (Aquaculture Business Research Center)
SPP = aBNNALYIURDE (Suspended Particulate Phase)

Static Non-Renewal NINARDULLLUIRS tuttFouun uazluinaausnsiig
Photo Period (L:D hours) = T3L&IRINS L(Light):D(Dark)

° o € ' A ¥
PIWIUBIAINARDINDUTNIATUN

No.Organism/Volume

Private Hatchery = lsamznnienoy

ppm = RIBLUAUEIN (parts per million)

ppt = FIWINUEIN (part per thousand)

NA = 'lufivaya (Not Applicable)
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1. LN

U510 Uan.an. 1owwass aasatiuun s1na an.aw. 58) anulsesnfiazingiasnd
va3laaudilslunnsians (Driling Mud) wastasfinainnsians (Drilled Cutting) mnuﬁummﬁ@ FUWT
ﬁaélu‘[momma@ﬂimmﬁw wasasralunziaalng G1/61 aauans (Lma'awumu) (1A59n179)
AN wR Ao uNa A 12021981 96 G109 (96-hour LCsp) Tann31n Drilling Mud uas
Drilled Cutting lugﬂa‘%ﬂﬂmm’maaﬂ (Suspended Particulate Phase: SPP) mﬂ@aauﬁ'ué'@l{ﬂ@aaa

A . ¥ o, ° ! A o ¥ A

fa Uanew9ana (Lates calcarifer) WRIUINIATWITHAIAIAMNL NV WA N TRYanznsvanei
6 6

50 1Ua3LTua (96-hour LCsp)

Q

I3
2. mqﬂ‘szmﬂ

iWadnaNuuRsAsUNAUYe4 Driling Mud Waz Drilled Cutting :INMILUNUARAUNT®
FUWT lustaunauuiuaas (Suspended Particulate Phase: SPP) fiflaatannzwauna (Lates calcarifer)
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3. NNIINaaad
3.1 ADIWNNINIINARDY

° { a o OTH . . { KQ g
NINITNARBILNORIANNT WA AL LNA UV Drilling Mud L8z Drilled Cutting ﬁﬂ%ﬂ?ﬁ]ﬂ

a e [ & "é . a a
‘QSﬂﬁ]L‘W’IZLﬁ gIF®MINT (Aquaculture Business Research Center: ABRC) AMATTI TN YTz N9
=) = &
AL IZUY WRIAINYINULNBAIAITNT
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3.2 IZUZLINTNINIINA|DY

13 - 17 NWENEW W.A. 2566

=) =) s
3.3 AN ATIZR

NAROUAI8ITAIN EPA Method 1619 “Analytic Methods for the Oil and Gas Extraction

Points Source Category, Drilling Fluids Toxicity Test” U.S. EPA (2011) Laz3 55231071z LLTJTIJ‘H:"Iﬁ\‘]

(Static Bioassay) @3BV Litchfield and Wilcoxon (1949) (n1@NWIN 39)
4. A5N1INAaDY

o €
4.1 NISLASUNTAINARDY

NNINAFUANM VLT WA WAL UNA W (96-hour LCs) V84 Drilling Mud wae Drilled Cutting
sl,ugﬂmgmml,muaaﬁ (Suspended Particulate Phase: SPP) lagluiainzwivnn (Lates calcarifer)
wWhasannuduahafiwulanalulunasiiv (Local Species) §auudsuss uazaru1sanilasne
fnandannlsuwzdnaasansd annsmansnlndudiunuvasdmdnizgnaunasia dandudas
a o v A A a a Ada = s a ' A a
fnszgndunasfifeadiasdsznonlds@ui fsaminiduesadsznanifonin dlulnadu

o ¥ 1 ' A ¢ & [ '
(Hemoglobin) nuuwfaislunisvuasaandianluwaaidaionunas lasyni luaianu nunuae

{ ) ' > ; ! % Af ! a
NIRRT N maaﬂmmﬁ]ﬁmmmemaﬂumuaQﬂurm"l,ﬂmsaaﬂqmmadmimﬁumwu@

= g: J [ . n:l' % A
ﬂ’]i??mH’lﬂiduﬂ@aadﬂuﬂmﬂzwwﬂ (Lates calcarlfer) 332]37]1%1%71']57]@@8\19aﬂa’]ﬂzWﬂ"U’rJ
Aa a A A = g a ‘A a
NUAINNUYIY 1-2 LTUALUNT ‘Hiaa’]ﬂq’ﬂi:&l’]m 11084 Gﬁ\‘]ﬂﬂqﬂzv\l\j'mq?iuizUZ%ﬁqquﬂﬂuaqiﬂLwU
LLﬂ:E)’]W]Sﬁ’]L%ﬁ]EU‘Eﬁ@NG‘l@ ﬂ’]'ﬂn’]ﬂ’]?ﬂ@lﬂ8{11%‘]_]a’]ﬂxWﬁm’]’gﬁizﬂz(ﬂoqﬂ’J’]ﬁa’]ﬁ]ﬁ]zvlll AN R
{ [ ' a s [ & ! [ € A
Lﬁaﬁ‘ﬂ’]ﬂgﬂﬂa’]ﬂzv\mm'}']ﬁaﬂ%’]ﬂﬂ’ﬂaaﬂa’]ﬂvtmﬁ]zﬂuuwaxjﬂ@laulaﬂua’]ﬁf]i ﬁaﬂﬁnﬂulﬂuﬁ’)@aﬂ@’]%ﬁ 2-3
=< a A A A A =< a o = ¥4
IRINNIIDNUDNIINLY ULﬂua’]Vﬂi Luaaqujizlnm 1 190% Tﬂ\‘iEﬁNﬁiﬂﬂum‘mimL‘Jﬁ]gﬂvl,@lﬁli\‘ﬂuﬂiz‘].l’mﬂ’ﬁ
= & L & v Qs = ! ¥, L= ID
Na@]LLWﬂ\‘]ﬂ@Iauﬂﬂﬁiaﬂqaﬂulaﬂauvl,@ l]ixﬂaUﬂugﬂﬂa’lﬂzwx‘iﬂl’l’ﬁmmEJE]auﬁﬁami’m’liia@(ﬂ’mm’m’m

o & 2 A Aa a o a
AIBUTILFANUMNZNIVIINNANNEND 1-2 LTURLUAT %Samqﬂizmm 1 1 9a% UNNaaad

° A a A A

indanzwirnnianuend 12 wudues wisengdsznm 1 @eu anlsuwzinianTu
Q L= Qs L= & a { =) 90/ =) =)
T daaynissana diuaawludelwiuesnaie auia 500 fas Mduw1dInnas 400 a3
ANMULAN 20 AAT (anluWusiu) ann il 29.8 aseaaidos Audunia-ang 8.04 uaz

AONTLANAZANY 5.81 VAANITN/AAT WA LLTWIaT 5 1% 394 IUvmInaaas
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nan: http//www.fao.org

311 1 2993%7a (Life Cycle) 2asilainzwezn’
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o Qs % Q &
wdannzwsamnnhlunslwiuasnas

U190 500 FaT LOWIAT 5 T

UanzwaIN o lwmInaaas

UaINZWIVIIAMNYID 1-2 LTUALUAT

P < a o ¢
Eﬂ‘n 2 AUADWNIFILAIUNTAINAIDI (ﬂa']ﬂzw{']?.n'cl)
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4.2 MLATINGIDY19 Drilling Mud tag Drilled Cutting Gl%;sﬂmgmmw*maaﬂ
(Suspended Particulate Phase: SPP)

Q ' ] Q =) s
421 ®8814 Drilling Mud uag Drilled Cutting 81%3UL@IEH

[

W% 8 ABLNI A9

1) FUWT-05 Cutting Shaker WBM 8'/,

® Details

® Platform

® Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Shaker WBM
: FUWT

: FUWT-05

: T-10

: Drilled Cutting
. 8",

22,100 mMD

: 19-02-2023

2) FUWT-05 Cutting Dryer SBM 6/,

® Details

® Platform

® Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-05

: T-10

: Drilled Cutting
16

: 3,250 mMD

: 08-04-2023

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting 'Zugﬂagmmmmaaﬂﬁﬁmaﬂmnzwwn
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3) FUWT-10 Cutting Shaker WBM 8"/,

® Details

® Platform

® \Well

® Rig

® Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Shaker WBM
: FUWT

: FUWT-10

: T-10

: Drilled Cutting
: 8",

: 1,780 mMD

: 17-02-2023

4) FUWT-10 Cutting Dryer SBM 6/,

® Details

® Platform

® Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-10

: T-10

: Drilled Cutting
165

: 3,090 mMD

: 11-03-2023
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5) FUWT-25 Cutting Shaker WBM 8'/,’

® Details

® Platform

® \Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Shaker WBM
: FUWT

: FUWT-25

: T-10

: Drilled Cutting
: 8",

: 2,300 mMD

: 21-02-2023

6) FUWT-25 Cutting Dryer SBM 6/,

® Details

® Platform

® Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-25

: T-10

: Drilled Cutting
16"

: 3,250 mMD

: 05-04-2023

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting 'Zugﬂagmmmmaaz/ﬁﬁmailmn:wwn
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7) FUWT-12 Mud 1.18 SG WBM 8'/,’

® Details

® Platform

® \Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

:1.18 SG WBM

: FUWT

: FUWT-12

: T-10

: Drilling Mud

8",

: 1,698 mMD/ 1,441.76 mTVD
: 03-03-2023

8) FUWT-12 Mud 1.57 SG WBM 6"/,

® Details

® Platform

® Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

1 1.57 SG WBM

: FUWT

: FUWT-12

1 T-10

: Drilling Mud

16

: 3,085 mMD/ 2,404.87 mTVD
1 13-04-2023

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting 'Zugﬂagmmmmaaz/ﬁﬁmailmn:wwn
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& a o '
4.2.2 YWADWNIILAILNAID A

@S NA208719A 1055 EPA Method 1619 Tag 1 Drilling Mud waz Drilled Cutting 1@ 82
shasnannaulndwitodanunowinldnauiuimzian ULy 2042 ARTA saaw 1:9 nawln
N Hwia TS B9a816309 Magnetic Stirrer 1l 5 wft wazasia b lranaznantszann
1 4219 niiunay g %ua'm‘ﬁ'Lﬂumaommmvmuwﬁaagjlugﬂmao aUN1ALUIUADY (Suspended

Particulate Phase: SPP) Lo lmiiuansazansenmn (Stock Solution) NXAMUNUY 100% SPP
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~— 1 N~ A
L—
N

—

o g

=
Drilling Mud %38 ¥ -
9 Mud , BINELR 9 ’IW

Drilled Cutting 1 834

N
N
L —
N

~_

W& Drilling Mud 38 Drilled Cutting
Auinzialnnnu

‘ aulnianuaIzLeIag Magnetic Stirrer

N

Wunan 5 Wil aandhlveanaznen 1 ou.

N
L—

Suspended

Particulate Phase

Solid Phase (SP)

‘ éam] SU§IUT8I SPP
N
N

L—
N

Stock Solution
100% SPP
1,000,000 ppm)

\{,000,000 ppm)

3

NARALA NI URHAIUNAY
(96h LCs)

¥
7

311 3 2UABWNITLATBNAIBL1 Suspended Particulate Phase (SPP)
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4.3 AIANBIAMNLT WA AL UNA W DY Drilling Mud ttag Drilled Cutting Clugﬂ
ann1auLdInaas (Suspended Particulate Phase: SPP) Analudainewszn

anaAsanite naln 96 22la9 (96-hour LC,,)

vanzwiznnannmsdSurnwluzef 4.1 masaaiarmaianuuNwuad Driling Mud
1 ° q/ol 6 & = & ' R ' ul/
uaz Drilled Cutting Tugd SPP fivilndainanasany 50 wandua meluamfimuuan 96 Taluq
9‘@ =) & qg Q‘ a 09/' v
laglo35513aenuuuunfie (Static Bioassay) Lagl@ Ua1TALA18AIA% (Stock Solution) Va3

Drilling Mud uaz Drilled Cutting lu31 SPP uaazdnassluszauanuunauiaainis iNaisuauns
NARBILNEIATILAL N BWANITUDI American Public Health Association (APHA, 1992)

ANSANENANULT WA WA B UNWA 12 84 Drilling Mud Waz Drilled Cutting 81315 01LL NQUNT
NARDI At

® nNNNAADI (Treatment)

UIRITRZ AU AN (Stock Solution) wa4 Drilling Mud LLag Drilled Cutting &lug‘ﬂ SPP 71

laanve 4.2.2 AszauanuNunLanadny laaslulunauniNiuinzialsuas 1,000 Safaas
=1 ! a ! v Q 6‘: ! Q & %
AMNLAY 20 RIMIWANUFIW (WAT) Irnenmanaaaiial nadsannuulagainaasdadlilnaas 10 67

2

Ta8ULAaZAMNIUNTWNINIINARDS 3 T
® NaNAIVAN (Control)

ﬂéjwmmm:@f%ﬁuﬂmf*ﬁwﬁ mﬁ‘umjumaao Tagladanasasadlululnafifimaas
U51105 1,000 585305 AuEY 20 swluiuain (ART) Tnaas 10 62 ATMIMoNAaReALIAN
uasnsunguaiuauilazlulamnsazaiuaiam (Stock Solution) 189 Driling Mud uaz Drilled Cutting
luzd spp aslyl Walnunlennsansvasdainaaasniananulufisuas Driling Mud Las
Drilled Cutting (1%

o o S ' [ A @ [
amwmsmwaaamiuﬂqumuqmmaﬂummaﬂaz 10 lagni1Inaaadlsznaua g
2 UUADW 9%

1) MINAAaITBAK (Range Finding Test)

P27 1 v v

INERITZAUANNLDNYUTNNNG G AB ixéﬁ'umwL°umu@hq@ﬁﬁﬂ%ﬂmﬂ:wwnmﬂ

[

100 1astFua LLG:SWT]J@’J’]SJL“IIN?JyugGQQﬁﬁ’]lﬂyﬂﬂ’mZWd?l’]’J i%5a509 100 1Wasidua n1olu
96 5219 laelas13azane Drilling Mud was Drilled Cutting luzd spp fanuauuasg lulna
nanesnlanndy 20 sawluiuain (ART) Imaw 1809 ‘numﬂ%mmﬂmaamam wasannsiula
Farnaansadlilnaas 10 67 lAUUARLANULDNTWINNNTNARDS 3 T1 FINALAZTWTNHATIHI

am‘n@aad‘nmﬂmﬂu 96 °]5’JI§J\‘] LLa:mmmmmmuw"l@q"lﬂammummmeu‘ﬂmmzaulumi
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nanadasndazidsanall lasalanuiuuuwuad Drilling Mud wae Drilled Cutting lugﬂ SPP luuaas

v [ 1

AMULLNYH LFAIAT A1T19N

v v

AN 1 AAIEINVDI Suspended Particulate Phase (SPP) Tnuaazanauiauan

ﬂ’a’]m?ru'i;’% 5@1?’1?{:3% 1JSu1m Stock Solution ﬁ‘iﬂ;
(NNLB) (Stock Solution:1n1a) (Radans)’
50,000 0.05:1 50
100,000 0.1:1 100
300,000 0.3:1 300
500,000 0.5:1 500
700,000 0.7:1 700
1,000,000 1:1 1,000

RNBLHG: ' Stock Solution (ml) AaUINZLA 1,000 ml

RO LABZANNLINTUIINIINARDY 3 o

v
[

311 4 2uAaNNIIMNAIBILWAK (Range Finding Test)
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2) MINAABIDYNIALLdUn (Definitive Test)

‘ﬂl [ [ ¥ ¥ A ! ! dl gj AAda
WUNIINARILNIATZALANNIDND maglumwﬂmﬂzwwnm HYNAUALLRSNDIA

FOATIRUATINNITNARDID WA WA DV T2 AUANLYNT VB Drilling Mud uaz Drilled Cutting Tugy
SPP fivilndainznssnansaienits aelwaa 96 92lu9 Tagnsinaannnsnaao s wawan
saszeuanuavawaantiy 6 s2eu lasitaani3ia émnq'wmuqu"l,maw Drilling Mud Wa¢
Drilled Cutting 1431 SPP vn13naaad lagn3ié Driling Mud waz Drilled Cutting 1u3y SPP adlu
Iﬁamaadﬁmi@ﬁfﬂ 1 8as anudy 20 sawluiuau (A7) Tnlaanuuse 6 s=aufitnwe uass
TEAUYNMNTNARDY 3 1 WAsEDN lTEAINaasd 10 61 AraamInaaadazlnarmaiatiostunsune

DaNTLIB

MINARIDE1InzLAEA

. v v, ¥ P . v v P e n Yo € v vy Y
RAIYLKG: LARZANNLVNTRNINIITNARDI 3 91 ANULBNUB A-F mmmmnmwL’uwugoqmﬁm‘lﬂamﬂmaomﬁ 100% LLR:F}’J']NL’U&J’U%@’]R;Wﬁﬂ’]‘lﬂ

o ¢ & ¥ o a a
AINANITAANNY 100% PMNMINARBITUAUIN W UANNITRE NI

31N 5 AuaawnIIMAaaIae1eazidua (Definitive Test)

NNUUlRFINASN B ULaI NI WANT I IBFAINaaasRanelaan 0 24 48 72
sz 96 5alu4 I@ﬂ%mmﬁé’@ﬁu’hé’m{maaamumnqumﬂﬁauvl,m (Throp and Lake, 1974)
HaraSaaunnmasasulasiduansasazauessalnaaeslwiaazszaua NNy
AR NIRRT IR FAINaR0IAE 50 1asEua (LCsx) luinan 96 921us auitues

Litchfield and Wilcoxon (1949) (nN@N#IN 9)

' aQ & ‘ls a ~a ! qg
‘Ylﬂﬂiﬂq Nﬂ’]i‘ﬂ@]ﬂadﬁﬂﬂi’] LAINSH qmmwm ﬁa ﬂsmmaaﬂmﬁ]u‘ﬁ NTA 81‘%%’]
(Dissolved Oxygen) qmwgﬁ (Temperature) AU WNIA-A19 (pH) filIan 24 48 72 Uaz 96 T2l

WAZANNLAY (Salinity) ALIa1 0 WaT 96 TALN4
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431  nsansanulnisadsunanuas FUWT-05 Cutting Shaker WBM 8/,

311 6 MINARBITUAK (Range Finding Test) Bas FUWT-05 Cutting Shaker WBM 8'/,’

432 miAansanadniimdsunanuas FUWT-05 Cutting Dryer SBM 6/,

311 7 MInaaaIduank (Range Finding Test) #a9 FUWT-05 Cutting Dryer SBM 6'/,
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433 nsansanulnisasunanuas FUWT-10 Cutting Shaker WBM 8/,

311 8 MINARBITUAK (Range Finding Test) Bas FUWT-10 Cutting Shaker WBM 8'/,’

434 nsansananisagunawuas FUWT-10 Cutting Dryer SBM 6/,

311 9 MINAAdITUAK (Range Finding Test) #as FUWT-10 Cutting Dryer SBM 6'/,’
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435 nsansanadniimdsunanzas FUWT-25 Cutting Shaker WBM 8'/,

311 10 N1 NARBITNAK (Range Finding Test) #a9 FUWT-25 Cutting Shaker WBM 8'/,’

436 miAansanadniimdsunawuas FUWT-25 Cutting Dryer SBM 6/,

31Jv“'i 11 N1INAADIVUAK (Range Finding Test) W89 FUWT-25 Cutting Dryer SBM 6'/,
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43.7  nsansanunAAgUNawuas FUWT-12 Mud 1.18 SG WBM 8'/,

311 12 N1 NARBIIRAK (Range Finding Test) 289 FUWT-12 Mud 1.18 SG WBM 8"/,

438 niAansanadnimdsunanyas FUWT-12 Mud 1.57 SG WBM 6'/,”

311 13 N1 NARBIIRAK (Range Finding Test) 289 FUWT-12 Mud 1.57 SG WBM 6"/,
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5. Han1Innaad

NeazdsananITnaasInsAnsaNuduR o uwauuad Drilling Mud waz Drilled Cutting
luztauniausiuasy (Suspended Particulate Phase: SPP) flilaa1a1nz w4117 (Lates calcarifer)

1 1 v v
‘ﬁLmu%quam FUWT ma\ﬂmoms% LEAIAY %28 5.1 119 KI2d 5.8

o A & v A oen ' o '
SL‘]J‘STIJ?adNﬂﬂ"IT]Lﬂ‘i’]z%‘ﬂ’]ﬂ%a\‘]ﬂgﬂ(ﬂﬂ"ﬁ SL'UE?HW]’ZIQEI"IG ﬂ']iﬂ'JfUﬂq&lﬂqﬂ,Lﬂ’]W LLRS

LONENTANDY UFAIAY AMARKIN N AARKIN T ATARKIN A LT ATANKIN I AUAIAU

a 3 ”
5.1 NAN133LAI11RVDY FUWT-05 Cutting Shaker WBM 8'/,

ANNIINARDI IT A WL izé'ummL°11mugoqaﬁhﬁﬂ%ﬂmnzwwnmUﬁ 96 T3

fa 300,000 ANLDY LLazﬁi:ﬁummmmugaﬁg@lumsmaaaﬁa 1,000,000 NNLAN TIVlRUaINZWIU17
4 = 6
@8 23.33 Lo ILmue

1auNIINARAIT HABIATEA UAINLY VU WLIT U 6 32@ 1 @9% 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLAN AIUAIALU AILFAI b gﬂﬁ 14
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(MLAMLOUT) CLEMEW L9/LD BUJELBEIZUN]BLELEMOMTN RAYIES]BEMELULLS] LN BEMESUHRUNCET
02 L1tk LLAEMEULE[TEBUGCENLLIBLUAEIEN] BUPND Paj 261 P BUlIQ FeRHEMTALIAMAUTINELLBLAUBLLY

:N\Fw INEM J9xeys Bunng G0-LMNH FERACEVULLUNBUHLLVRIIMLUNNT Tl E.ﬂm

NUNTLCRBULLY
ﬁ ol w ﬁ o] w ﬁ ol w [04uoD
(6¥61) uoxoo|pp pue ﬁ oL w ﬁ 0] w ﬁ o] w wdd 0p0‘000°
PIRYYONT GLIELBTEL 96 ;
(o) (o) [ov]) [ uedoooons -
Lisein) (*07) %05 RLB e .8 WEM JoYEUS BUIIND GO-LMNA
_ o wdd 000'000°
m\g\%\_m‘rﬁrw}ﬁ#s?_,n\?,_xrﬁ@ - ﬁ ol w ﬁ oL w ﬁ ol w wdd 0p0‘00§ HLILATILLS 000°000°1
MBILIW BTN CBUBULILE _ PR
= : e ol o] ol wdd ppo‘oog
PEMLIENZERLBELU
BUEILOMTILMALHLBLIELY ﬁ ot g ﬁ ol g ﬁ ol g wdd 000004
ELLEMZULE
ﬁ oL w ﬁ oL w ﬁ ol w wdd 000'05 UL

(ew) revBULBEHENLE

LitenLe




NUNHETUNENTIATERINR a9 TR NNI8IA 88719 FUWT-05 Cutting Shaker WBM 8"/,
LEAIAI M13197 2 WATWNANIIILAIITHYEY FUWT-05 Cutting Shaker WBM 8, luluaazwa91287

LRAIAI @13191 3 Uaz 3UN 15

A1319N 2 a@wamﬁmmzﬁwaa FUWT-05 Cutting Shaker WBM 8"/,

LABOLATORY REPORT
Sample FUWT-05 Cutting Shaker WBM 8/,
ACUTE TOXICITY TEST DATA SUMMARY

Company : PTTEP ED Analyst : ABRC
Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,
Service Order No. - Test Started on 1 13-09-2023
SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION

Sample Name : FUWT-05 Cutting Shaker Source . Seawater

WBM 8'/, pH : 8.24
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.66
Date Sampling 1 19-02-2023 Salinity (ppt) : 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH : 8.48 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.30-6.14 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 26.8-28.6 Aeration : 24 hours aeration
pH Range : 8.07-8.37 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

TEST SPECIES INFORMATION

RESULT OF TOX

ICITY TEST

Organism

. Lates calcarifer

Source

: Private Hatchery

>1,000,000 ppm

Collection Date

: 08-09-2023

95% Confidence Limits

Age (on day 0)

;30

300,000 ppm (Lower) — NA ppm (Upper)
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dl a 2 ”» L] L}
M139N 3 WANIFILAIILHIVDI FUWT-05 Cutting Shaker WBM 81/2 1%!,“5]&3%’30!,’3@']

) ) 3 ¢ & 3
BAINIANYVDIFAINAADI (L‘]JE]?L“D’%G])

v

ANV (ARLD ) e (#la9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 13.33
700,000 0 0 0 20.00
1,000,000 0 0 10.00 23.33

311 15 aasnisanszaslainznean (1asiEne) 289 FUWT-05 Cutting Shaker WBM 8'l,
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J A 4 i » [ '
INANTN 3 HANITILATIZAVEI FUWT-05 Cutting Shaker WBM 8/, luiaaz 194381
RNU1IDATUNLHNANIINARDS laadIna Ll

o lum91aa1 24 T2 lu9uIn N32@LAMUAWNUH O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AREH luwuLanzwszIanY

o lumi91281 48 T2lu9 7326 LAWY VT O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

o luw91781 72 52109 M1 52@UANLANT W O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 ARLEY TuwuLannzwasnians wafiszauaNuNaLh 1,000,000
ARy TUanzwsrManeady 10.00 1Wasldua

o {881 96 T2 M9 ¥NNT13ATIIFBUSAIINTATDVBIURINTNITIINLA 73201
ANV O (Control) 50,000 100,000 Az 300,000 ALEw luwutanzwsnaae
LA T UAIU U W 500,000 700,000 LAz 1,000,000 ARLEHN Tlanswurnane
185y 13.33, 20.00 uaz 23.33 1WaTldua ausau

! o & ~ & QI/ o
Lfll AUWILYDTLT WA NITANYRERNVDIUSINEWIVID msﬂunm 96 °11’JI§J\‘1 A1 TUITW
LNBTIAN LCs 11 96 T3 18d @3 Tua4 Litchfield and Wilcoxon (1949) a1 >1,000,000 A W L34
AA & = o P & ¢ = ¢ 4 ! ! A ' a
(300,000 — NA WWLEN) NIZAUAMNULT N W 95 LUaTLT Ua sfaagﬂummlmﬁmwmﬁ%wu

(Non-toxic) aatamnzwiuafirinnsnaaas (Daugherty, 1951; EIFAC, 1965: Logan et al., 1973)
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5.2 HAN3ILATIZNUS FUWT-05 Cutting Dryer SBM 6'/;’

ANNINARDI LUTUBAL WL SZ@T‘]J@‘I’J’]&JL°ll&l°1]%f§dii(@]ﬁvl,&]ﬁ’]lﬂﬂa’m:w&“ﬂ'n@]’]Elﬁ 96 %’QI&IG

v v

~ { Q ~ & o v

A8 300,000 ANLBY LLazﬁimumwmmugaq@hnﬁmaaaﬁa 1,000,000 WALAN B9rnlnlanzweand
6 6

ANel 26.67 Liasiiua

2 2

1auN1INARIT BABIATEA LA UL NV LT U 6 32aU @99 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLAN ATUAIAU AILFAT b gﬂﬁ 16
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(MLAMLOUT) CLEMEW L9/LD BUJELBEIZUN]BLELEMOMTN RAYIES]BEMELULLS] LN BEMESUHRUNCET
§Z L LLAEMEULE[TEBUGCENLLIBLUAEIEN] BUPND Paj 261 P BUlIQ FeRHEMTALIAMAUTINELLBLAUBLLY

_.w\_m Wgs J1ohia Bumn) Go-LMN4 FERREBEVULLUNBUHEAVRIIMLUNMIY 9] K_._..m
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NuNBETUNaMAANERAINNYas AN 8468819 FUWT-05 Cutting Dryer SBM 6'/g

g { a & » ' 1
LEAIAY MIT197 4 LASHANITILAIIEZHYS FUWT-05 Cutting Dryer SBM 61/8 I%LL@ NTTAIEIND

WRAIAI AN3191 5 Uaz JUN 17

A1519N 4 a@wamﬁmmzﬁma FUWT-05 Cutting Dryer SBM 6"/,

LABOLATORY REPORT
Sample FUWT-05 Cutting Dryer SBM 6'/;’

ACUTE TOXICITY TEST DATA SUMMARY

Company

: PTTEP ED

Analyst

: ABRC

Job No./Date

Type of Test : Static

Non-Renewal 96 hr/LCs,

Service Order No.

Test Started on

: 13-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-05 Cutting Dryer SBM Source . Seawater

6'/s pH : 8.00
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.73
Date Sampling 1 08-04-2023 Salinity (ppt) : 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH 1 7.80 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.29-6.17 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 27.0-28.6 Aeration : 24 hours aeration
pH Range : 8.06-8.35 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

TEST SPECIES INFORMATION

RESULT OF TOX

ICITY TEST

Organism

. Lates calcarifer

Source

: Private Hatchery

>1,000,000 ppm

Collection Date

: 08-09-2023

95% Confidence Limits

Age (on day 0)

;30

300,000 ppm (Lower) — NA ppm (Upper)
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] A i » [ [
AN S5 HAaN13ILAILYiYaI FUWT-05 Cutting Dryer SBM 61/8 61%%(5]&3%']\‘]!{]8'1

@ o 3 ¢ & 6
2AINNIIANYVIAAINA[DI (Lﬂail"ﬁ%(ﬂ)

ANNLTNUR (RRLEH) a1 (321a9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 10.00 13.33
700,000 0 0 13.33 20.00
1,000,000 0 0 16.67 26.67

A o s 4 »
3dn 17 aasmsangaasdainzwesn (/as1Eua) 289 FUWT-05 Cutting Dryer SBM 6"/,

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting 'Zugﬂagmmmmaaz/ﬁﬁmailmn:wwn W 27
VOIUNWAGUNEA FUWT lassmanaadlandon uasdrrrelunziasniIng G1/61 aauais (UBRINUI)



! A (4 . » 1 1
INAITNN 5 HANITILATITAVEI FUWT-05 Cutting Dryer SBM 6"/ buuaazs1912a1
RNU1IDATUNLHNANIINARDI baadIna bl

Tuz91981 24 F21a9830 A132@UAMWV LYK O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AREH luwuLanzwszIanY

Tum191281 48 T2lu9 7326 LAY WT W O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

Tuaa91981 72 52109 A3z UAINANVY O (Control) 50,000 100,000 k& 300,000
AmEn TuWUUaINEWIIMIeNY LATITEAUANALLAYY 500,000 700,000 Was 1,000,000

=3 =

{ & € o >
ANLDY HUINZWIVN8L@aas 10.00, 13.33 WAL 16.67 LUaTLTUA ANI1AU

W aasuiaan 96 52139 ¥MN13ATIIROLEAIINIABTBIUAINTAITIIWLAN 113261
AL O (Control) 50,000 100,000 W&z 300,000 AALEx Tuwuannzwsuans
LA T2FUAINLY W% 500,000 700,000 waz 1,000,000 ARLEY FUarnzwisriany
125y 13.33, 20.00 uay 26.67 tWasldua ausau

) o s s < o
Wantdasi g wan1tanggeauradUainswiazn mﬂunm 96 °IT’JI§J\‘1 1wt

L 89101 LCsp 71 96 T2 1019 @15 589 Litchfield and Wilcoxon (1949) £ a1 >1,000,000 A 15

A A & a o A & ¢ = ¢ A ! ! A ' o a
(300,000 —= NAWNLBU) NIZ@UANULT BN W 95 oL wea mﬂa%ium’lﬂﬂluuﬂ’)qﬂl‘ﬁ%wy

(Non-toxic) aatmnzwszafivnnisnaaas (Daugherty, 1951; EIFAC, 1965;: Logan et al., 1973)
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53  Wan133LA312% Va9 FUWT-10 Cutting Shaker WBM 8'l,

ANNINARDI LUTUBAL WL SZ@T‘]J@‘I’J’]&JL°ll&l°1]%f§dii(@]ﬁvl,&]ﬁ’]lﬂﬂa’m:w&“ﬂ'n@]’]Elﬁ 96 %’QI&IG

v v

~ { Q ~ & o v

A8 300,000 ANLBY LLazﬁimumwmmugaq@hnﬁmaaaﬁa 1,000,000 WALAN B9rnlnlanzweand
6 6

@8l 20.00 Lasiiua

2 2

1agN1INARIT BABIATEA LA UL NV LT U 6 32aU @99 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLAN AIUAIAU AILFAI L gﬂﬁ 18
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NUNBETUHENTIATERINY a9 TR NN38IA 8879 FUWT-10 Cutting Shaker WBM 8"/,
LEAIAI 13197 6 UWATHANIIILAIITHYEY FUWT-10 Cutting Shaker WBM 8'/, lulaaz 1291287

WRAIAI A13199 7 Uz 31N 19

@13197 6 a@wamﬁmmzﬁwaa FUWT-10 Cutting Shaker WBM 8"/,
LABOLATORY REPORT

Sample FUWT-10 Cutting Shaker WBM 8'/,’

ACUTE TOXICITY TEST DATA SUMMARY
Company : PTTEP ED Analyst : ABRC
Job No./Date D - Type of Test : Static Non-Renewal 96 hr/LCsq
Service Order No. 1 - Test Started on 1 13-09-2023

SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION

Sample Name : FUWT-10 Cutting Shaker Source . Seawater

WBM 8'/, pH : 8.13
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.88
Date Sampling 1 17-02-2023 Salinity (ppt) : 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH 1 8.41 Condition 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.41-6.17 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 26.6-29.1 Aeration . 24 hours aeration
pH Range : 8.24-8.45 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Lates calcarifer

Source : Private Hatchery >1,000,000 ppm

Collection Date : 08-09-2023 95% Confidence Limits

Age (on day 0) 1 30 300,000 ppm (Lower) — NA ppm (Upper)
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A a 3 ” ' :
AN 7 NAaN13ILAIILYI DY FUWT-10 Cutting Shaker WBM 81/2 slw,mazmanm

@ o ¢ 3 = 3
aaIN1IANaTaIsaINAaaY (1asidua)

ANAVND (WD) 1281 (321a9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 10.00
700,000 0 0 0 13.33
1,000,000 0 0 0 20.00

511 19 aammsmszaslainenizn? (as15ua) 2809 FUWT-10 Cutting Shaker WBM 8'l,
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J A 4 i " 1 1
INANTN 7 HANITILATIZRVEI FUWT-10 Cutting Shaker WBM 8/, luaazadtaan
RNU1IDATUNLHNANIINARDI baadIna bl

o lum91aa1 24 T2 lu9uIn N32@LAMUAWNYH O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AALEH TuwuLaINzwIzIME

o lumi91281 48 T2lu9 7326 LAY WT W O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

o luw191987 72 52109 M 52@UANLTNT W O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

o fianuian 96 92109 TMNN1IATIIFOLEAIINITANLVOIURINTWITIINLIN 71 320U
ANV O (Control) 50,000 100,000 uaz 300,000 AMLEY Tuwuanwsanaang
LA 32FUAINIY W% 500,000 700,000 Uaz 1,000,000 ARLEY FUarnzwsriany
125 10.00, 13.33 uaz 20.00 LWasidua ausay

! ° ¢ = & o °
W autUa Tt F wan1TaNuaeaNUaIUAINTWIVY AelutIaN 96 TILNI WIATWIT
VW 81W1A1 LCsy N1 96 T21W9 @aNATua9 Litchfield and Wilcoxon (1949) a1 >1,000,000 AL
! % ! IV s s ! ! ! { ' a
(300,000 - NAWW LA X) Ny2@aUAMULT adl % 95 LUaTLT wa %aaglumaﬁ‘luﬁammﬂ%wv

(Non-toxic) aoUa1nzwsu1nfivinn1snaass (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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5.4 HANIALATIZNUES FUWT-10 Cutting Dryer SBM 6'/;’

ANNINARDI LUTUBAL WL SZ@T‘]J@‘I’J’]&JL°ll&l°1]%f§dii(@]ﬁvl,&]ﬁ’]lﬂﬂa’m:w&“ﬂ'n@]’]Elﬁ 96 %’QI&IG

v v

~ { Q ~ & o v

A8 500,000 ANLAY LLazﬁimumwmmugaq@hnﬁmaaaﬁa 1,000,000 WALAN B9rnlnlanzweand
6 6

@18 10.00 tlasiiua

2 2

1agN1INARIT BABIATEA LA UL NV LT U 6 32aU @99 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLAN AIUAIAU AILFAI L gﬂﬁ 20
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5’1mmagﬂNamﬁLﬂﬁwmﬂ%aqﬂﬁﬁamimaax?haziw FUWT-10 Cutting Dryer SBM 6/

g { a & » ' 1
LEAIAY M13199 8 LAZWANIIILATIZWYEI FUWT-10 Cutting Dryer SBM 61/8 I%LL@] NTIILIND

LRAIAI A13199 9 uaz 31N 21

[ Aa 4 ”
(§I’l$’l\‘iﬁ 8 a@wamnmmzwwm FUWT-10 Cutting Dryer SBM 61/8
LABOLATORY REPORT
Sample FUWT-10 Cutting Dryer SBM 6'/;’
ACUTE TOXICITY TEST DATA SUMMARY
Company : PTTEP ED Analyst : ABRC
Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,

Service Order No.

Test Started on

: 13-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-10 Cutting Dryer SBM Source . Seawater

6'/s pH : 8.57
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 6.00
Date Sampling : 11-03-2023 Salinity (ppt) : 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH 1 8.39 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.29-6.16 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 26.9-29.2 Aeration : 24 hours aeration
pH Range : 8.21-8.40 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

TEST SPECIES INFORMATION

RESULT OF TOX

ICITY TEST

Organism

. Lates calcarifer

Source

: Private Hatchery

>1,000,000 ppm

Collection Date

: 08-09-2023

95% Confidence Limits

Age (on day 0)

;30

500,000 ppm (Lower) — NA ppm (Upper)
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A a ¢ ” ' :
N1379N 9 NAaN19ILAIIEHYBY FUWT-10 Cutting Dryer SBM 61/8 slwmazmanm

@ o ¢ 3 = 3
aaIN1IANaTaIsaINAaaY (1asidua)

ANAVND (WD) 1281 (321a9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0

500,000 0 0 0 0
700,000 0 0 0 6.67
1,000,000 0 0 0 10.00

311 21 aasimsmevaslainznezm (wla31Ewa) vas FUWT-10 Cutting Dryer SBM 6'l,
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! A 6 . " ' '
INANTNA 9 HANITILAITIZHUBI FUWT-10 Cutting Dryer SBM 6'/5 bl 821291380
RNU1IDATUNLHNANIINARDI baadIna bl

o lum91a81 24 T2 lu9uIn N32@LAMUWNYH O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AREH luwuLanzwszIanY

o lumi91281 48 T2lu9 7326 LAWY VT O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

o luz291981 72 52lwg Al 3@ AN ® O (Control) 50,000 100,000 300,000
500,000 700,000 uas 1,000,000 AALdn luwutanewsznane

o iaasuian 96 T2la9 ¥IN1IATIFOUEATINTANBVEIURINTWITIINDIN 7 32AU
A27417 4 % 0 (Control) 50,000 100,000 300,000 LAz 500,000 W 18y lawu
UaNEWsueNe UATIZLUANIT L% 700,000 L&z 1,000,000 ARLEY Hilanemwsunn
ANELaRY 6.67 uaz 10.00 1asiFua aus1eL

! ° ¢ = & o °
W awtUaTiF wan1TanuaeaNUaIUaINT NIV AelutIan 96 TILNI WIATWIT
VW 8RN LCsy N 96 T2 L19 @NNA T84 Litchfield and Wilcoxon (1949) 4a1 >1,000,000 W A L84
{ % ! & s s ! ! ! { b a
(500,000 - NA AW LB XN) NI2AUAINNULT a8l % 95 LUBTLT ua %aaqlumoﬁ”luﬁﬂﬂmﬂuww

(Non-toxic) Aatlanswizn2fivinnInaass (Daugherty, 1951: EIFAC, 1965; Logan et al., 1973)
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55  HWan133LA312% V09 FUWT-25 Cutting Shaker WBM 8'l,

ANNINARDI LUTUBAL WL i:éi'ummmemugoq@ﬁiwﬁﬂﬁﬂmn:wwnmﬂﬁ 96 %’QI&IG

v v

~ { Q ~ & o v

A8 300,000 ANLBY LLazﬁimumwmmugaq@hnﬁmaaaﬁa 1,000,000 WALAN B9rnlnlanzweand
6 6

@8l 20.00 Lasiiua

2 2

1agN1INARIT BABIATEA LA UL NV LT U 6 32aU @99 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLAN AIUAIAU AILFAI L gﬂﬁ 22
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NUNUETUHENTIATERINY a9 TR NNI8IA 8879 FUWT-25 Cutting Shaker WBM 8"/,
LFAIAY @137 10 UATNANIIILATIZNYES FUWT-25 Cutting Shaker WBM 8'/," lulassz9aan

WRAIAI @13199 11 Uaz 3N 23

M197191 10 a@wamﬁmmzﬁwaa FUWT-25 Cutting Shaker WBM 8"/,

LABOLATORY REPORT
Sample FUWT-25 Cutting Shaker WBM 8/,
ACUTE TOXICITY TEST DATA SUMMARY

Company : PTTEP ED Analyst : ABRC
Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,
Service Order No. - Test Started on 1 13-09-2023
SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION

Sample Name : FUWT-25 Cutting Shaker Source . Seawater

WBM 8'/, pH : 7.76
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.51
Date Sampling 1 21-02-2023 Salinity (ppt) : 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH : 8.04 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.42-6.18 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 26.9-29.3 Aeration : 24 hours aeration
pH Range : 8.21-8.42 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

TEST SPECIES INFORMATION

RESULT OF TOX

ICITY TEST

Organism

. Lates calcarifer

Source

: Private Hatchery

>1,000,000 ppm

Collection Date

: 08-09-2023

95% Confidence Limits

Age (on day 0)

;30

300,000 ppm (Lower) — NA ppm (Upper)
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dl a 2 ”» L] L}
M19°9N 11 WANIIIILAIILHVDI FUWT-25 Cutting Shaker WBM 81/2 GL%LLGIE‘]Z%’NL'JE‘I"I

) ) 3 ¢ & 3
BAINIANYVDIFAINAADI (L‘]JE]?L“D’%G])

v

ANV (ARLD ) e (#la9)
24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 6.67
700,000 0 0 0 10.00
1,000,000 0 0 13.33 20.00

3111 23 aammIagBaslaInEwIE (las1Eua) 289 FUWT-25 Cutting Shaker WBM 8'l,
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! A (4 . ” ' 1
NANTNN 11 HANNTILATIEARVBI FUWT-25 Cutting Shaker WBM 87/, luuaazsi9iian
RNU1IDATUNLHNANIINARDI baadIna bl

o lum91a81 24 T2 lu9uIn N32@LAMUAWNYH O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AREH luwuLanzwszIanY

o lumi91281 48 T2lu9 7326 LAY WT W O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

o lux91981 72 52109 M132@UAINLWNT W O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 AALEY TuwuLanzwspnias uafiseauanuuss 1,000,000
AN fUanzwsrmaneads 13.33 wWasidua

e {aATuUan 96 52149 ¥NNN3ATIFEUBAIINTANBTBIURINENITIINLAN 73201
ANV O (Control) 50,000 100,000 uas 300,000 AMLEY Tuwuanewsanaang
LAT 5= UAIWI N % 500,000 700,000 kA 1,000,000 RRLEY TUarnzwevriane
1938 6.67, 10.00 Uaz 20.00 L/ostEUa ausIaU

P o ¢ = € o o
L OB U DI LT WA NITONYRERINVDIURINE NIV mﬂunm 96 "]I’]IEJG AT
LW 8RN LCsy N 96 T3 L19 @83 T84 Litchfield and Wilcoxon (1949) §a1 >1,000,000 W A L84
A A & A o ' ¢ = ¢ < ' ! A ! a
(300,000 — NA AN LX) NIz UAIMNULT 8N % 95 LUaTLTua %aag‘lumwiuﬁmqmﬂuwu

(Non-toxic) aaUanzwsu1IAvinnInaaas (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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5.6 HANIILATIZNUS FUWT-25 Cutting Dryer SBM 6'/;’

ANNINARDI LUTUBAL WL SZ@T‘]J@‘I’J’]&JL°ll&l°1]%f§dii(@]ﬁvl,&]ﬁ’]lﬂﬂa’m:w&“ﬂ'n@]’]Elﬁ 96 %’QI&IG

v v

~ { Q ~ & o v

A8 300,000 ANLBY LLazﬁimumwmmugaq@hnﬁmaaaﬁa 1,000,000 AALAN TIrnanzwauid
6 6

ANel 26.67 Liasiiua

2 2

1auN1INARIT BABIATEA LA UL NV LT U 6 32aU @99 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLAN AIUAIAU AILFAI L gﬂﬁ 24

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting 'Zugﬂagmmmmaaz/ﬁﬁmailmn:wwn W 44

VOIUNWAGUNEA FUWT lassmanaadlandon uasdrrrelunziasniIng G1/61 aauais (UBRINUI)



(MLAMLOUT) CLEMEW L9/LD BUJELBEIZUN]BLELEMOMTN RAYIES]BEMELULLS] LN BEMESUHRUNCET
S L1k LLAEMEULE[TEBUGCENLLIBLUAEIEN] BUPND Paj 261 P BUlIQ FeRHEMTALIAMAUTINELLBLAUBLLY

_.w\_m Wgs J1ohia Bumng GZ-1MN4 FERRECEVULLUNCBHEABRNIMLUNMY ¥ K_._..m

a‘r\_mw:‘mwamms—hrrc
ﬁ oL w ﬁ ol w ﬁ oL w [0u0D
(6¥61) UoX09|I\\ pue ﬁ o] w ﬁ ol w ﬁ oL w wdd 000’000’
PIOYYOHT TLIELI TEL 96
(o] (o) (o] | waoonoo: -
Leeir (%97) %06 BLS . 1,9 mas 1a/ug Bumnd sz-1mnd
. A wdd 000000t
LosgLpunLELIeLLy |- oL o] o] wdd 000’008 HENEINLLY
MBILIBNN] FBUBULLE . T
- ' G o] ol oL wdd go0'00€
PEEEHEZEALBLLU
BHEISEHLAMCILULELY. ﬁ o g ﬁ ot g ﬁ oL g wdd 000°00}
LLEEMZULE
ﬁ oL w ﬁ o w ﬁ oL w wdd 000°05 uLen

(19) PREUULWEMENLY

LGHETLE




NuNBETUNaMAANERINYasJIAn 8968819 FUWT-25 Cutting Dryer SBM 6'/g

LRAIAI M15197 12 WASHANNTILATIZAYEI FUWT-25 Cutting Dryer SBM 6"/ lulaassidi3an

WRAIAI 113199 13 Uaz 3UN 25

A1519N 12 a@wamﬁmmzﬁma FUWT-25 Cutting Dryer SBM 6"/,

LABOLATORY REPORT
Sample FUWT-25 Cutting Dryer SBM 6'/;’

ACUTE TOXICITY TEST DATA SUMMARY

Company : PTTEP ED Analyst : ABRC
Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,
Service Order No. - Test Started on 1 13-09-2023
SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
Sample Name : FUWT-25 Cutting Dryer SBM Source . Seawater
6'/s pH : 8.58
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.70
Date Sampling 1 05-04-2023 Salinity (ppt) 1 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH 1 8.07 Condition : 24 hours aeration
TEST CONDITIONS
Dissolved Oxygen Range (mg/l) : 5.37-6.02 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 26.9-29.3 Aeration : 24 hours aeration
pH Range : 8.12-8.38 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0
TEST SPECIES INFORMATION RESULT OF TOXICITY TEST

Organism . Lates calcarifer

Source : Private Hatchery >1,000,000 ppm

Collection Date : 08-09-2023 95% Confidence Limits

Age (on day 0) 1 30 300,000 ppm (Lower) — NA ppm (Upper)
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A a ¢ " ' :
M197891 13 WANIIILAINEYIVDI FUWT-25 Cutting Dryer SBM 61/8 1%%@&3%10!,'36’]

@ o ¢ 3 = 3
aaIN1IANaTaIsaINAaaY (1asidua)

ANAVND (WD) 1281 (321a9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 20.00
700,000 0 0 10.00 23.33
1,000,000 0 0 16.67 26.67

311 25 ansmIagzaslaIngnIsm (1as1§ue) 289 FUWT-25 Cutting Dryer SBM 6/,
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! A 6 . » ' 1
INAITN 13 HANIIILAITIZRY DI FUWT-25 Cutting Dryer SBM 6'/5 LULARZTIILIAN
RNU1IDATUNLHNANNINARDI baadIna bl

o lum91a81 24 T2 lu9uIn N32@LAMUAWNYH O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AREH luwuLanzwszIanY

o lumi91281 48 T2lu9 7326 LAWY VT O (Control) 50,000 100,000 300,000
500,000 700,000 waz 1,000,000 AMLEN luwulanzwssiane

o luw91781 72 52109 M1 52@UANLANT W O (Control) 50,000 100,000 300,000
LAT 500,000 AALE N lUNULAINZNITIINNY WA TEAUAITNLY N % 700,000 LA

A & a

1,000,000 WNLAN VURINZWIVIANELRRE 10.00 LAz 16.67 Lot TUe ANAIAL

o fanuan 96 92109 TMNN1IATIIFOLSAIINITANLVOIURINTWITIINLIN 71 320U
AL O (Control) 50,000 100,000 W&z 300,000 AL Tuwuannzwsuans
LA T2FUAINLY W% 500,000 700,000 waz 1,000,000 ARLEY FUarnzwisriany
128y 20.00, 23.33 uay 26.67 1Wasldua ausau

LﬁlauﬁLﬂa;Lsﬁu@Tﬂﬁ‘jﬁﬂﬂaxauma\‘ii_lmﬂzw\‘i“llﬂ ﬂ']ﬂlul.')a"l 96 %;QIN\T SJ”I@{TLHIH,
LN 8%1A" LCs 71 96 52109 @1u535 w8y Litchfield and Wilcoxon (1949) &a1 >1,000,000 W 154
(300,000 — NA AR LEW) 7 52@DAWLE 031 % 95 1183 L5 ua éf'dagllufaaﬁlaiﬁﬂmmﬂuﬁﬂ
(Non-toxic) aatamnzwsnfivnnsnaaas (Daugherty, 1951; EIFAC, 1965 Logan et al., 1973)
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57  HWAaN133LA312%V09 FUWT-12 Mud 1.18 SG WBM 8'l,

ANNINARDI LUTUBAL WL i:éi'ummmemugoq@ﬁiwﬁﬂﬁﬂmn:wwnmﬂﬁ 96 %’QI&IG

v v

~ { Q ~ & o v

A8 500,000 ANLAY LLazﬁimumwmmugaq@hnﬁmaaaﬁa 1,000,000 WALAN B9rnlnlanzweand
6 6

@18 30.00 Liasiiua

2 2

1agN1IINARIT UABIATEA LA UL NV LT U 6 520U @99 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLEN AIUEIAU AILFAI b gﬂﬁ 26
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06 Ly LLAEMEULE[TEBUGCENLLIBLUAEIEN] BUPND Paj 261 P BUlIQ FeRHEMTALIAMAUTINELLBLAUBLLY
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5’1mmagﬂNamﬁLﬂiwzﬁmﬂ%aqﬂﬁﬁamwaax?haziw FUWT-12 Mud 1.18 SG WBM 8"/,

LEAIRT MI13197 14 UAZHANITILATIZHYS FUWT-12 Mud 1.18 SG WBM 8%, luuaazsi9iaan

WRAIAI @13191 15 uaz 31U 27

A13199 14 a@wamﬁmmzﬁma FUWT-12 Mud 1.18 SG WBM 8"/,

LABOLATORY REPORT
Sample FUWT-12 Mud 1.18 SG WBM 8"/,

ACUTE TOXICITY TEST DATA SUMMARY

Company : PTTEP ED Analyst : ABRC
Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,
Service Order No. - Test Started on 1 13-09-2023
SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
Sample Name : FUWT-12 Mud 1.18 SG WBM Source . Seawater
8/, pH : 7.86
Type : Drilling Mud Dissolved Oxygen (mg/l) | : 5.96
Date Sampling 1 03-03-2023 Salinity (ppt) 1 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH : 8.03 Condition : 24 hours aeration
TEST CONDITIONS
Dissolved Oxygen Range (mg/l) : 5.32-6.04 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 26.8-29.4 Aeration : 24 hours aeration
pH Range : 8.31-8.51 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0
TEST SPECIES INFORMATION RESULT OF TOXICITY TEST

Organism . Lates calcarifer

Source : Private Hatchery >1,000,000 ppm

Collection Date : 08-09-2023 95% Confidence Limits

Age (on day 0) 1 30 500,000 ppm (Lower) — NA ppm (Upper)
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@151971 15 HANIIATIEWVDI FUWT-12 Mud 1.18 SG WBM 81, Tuuaazzaanan

@ o ¢ 3 = 3
aaIN1IANaTaIsaINAaaY (1asidua)

ANAVND (WD) 1281 (321a9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0

500,000 0 0 0 0
700,000 0 0 0 10.00
1,000,000 0 0 16.67 30.00

311 27 aasimImgzaslaingwesm (asiEua) 209 FUWT-12 Mud 1.18 SG WBM 8'l,
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IINATA 15 HANITILATIZRYES FUWT-12 Mud 1.18 SG WBM 81, luuaaza91287

RNU1IDATUNLHNANIINARDI baadIna bl

Tuz91981 24 F21a9830 A132@UAMWV LYK O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AREH luwuLanzwszIanY

2

Tum191281 48 T2lu9 7326 UAINLW NV O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

Tuz191987 72 521809 M 326 UANLB WD O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 AALEY TuwuLanzwspnias uafiseauanuuss 1,000,000
AR fUanzwsranelads 16.67 wWasidua

W aaTU81 96 52109 ¥N13ATIFEUSAIINTATBTAIURINTNITIINLA 73201
A27417 4 % O (Control) 50,000 100,000 300,000 LAz 500,000 W 18 4 'lu Wil
UaNEninnIang LaisEaua MY 700,000 Waz 1,000,000 AALEN Jlanzwsnn
aneLaay 10.00 uaz 30.00 Lostduea ausau

! o & ~ & QI/ o
Lfll DUWLYDTLT WA NITANUREFNVDIURIINZWIVIN ﬂ’]ElsL%L’)ﬂ’l 96 T?I&l{l A1ATUITH
VW 8W1A1 LCs N 96 T21N9 @W3T w3 Litchfield and Wilcoxon (1949) a1 >1,000,000 NN 1A%

(500,000 - NA WiN LA 1) LAN S2AUANNLT ol » 95 LilasLdua %aag}‘lumamuﬁmﬁmﬁuﬁﬂ

(Non-toxic) Aatlanswizn2fiinnInaass (Daugherty, 1951: EIFAC, 1965; Logan et al., 1973)
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58  WAN133LA312% V03 FUWT-12 Mud 1.57 SG WBM 6'/,

ANNINARDI LUTUBAL WL i:éi'ummmemugoq@ﬁiwﬁﬂﬁﬂmn:wwnmﬂﬁ 96 %’QI&IG

v v

~ { Q ~ & o v

A8 500,000 ANLAY LLazﬁimumwmmugaq@hnﬁmaaaﬁa 1,000,000 WALAN B9rnlnlanzweand
6 6

ane 13.33 Lasiiua

2 2

1auN1INARIT BABIATEA LA UL NV LT U 6 32aU @99 50,000 100,000 300,000
500,000 700,000 L&z 1,000,000 ANLEN AU AILFAIbb gﬂﬁ 28

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting 'Zugﬂagmmmmaaz/ﬁﬁmailmn:wwn % 54

VOIUNWAGUNEA FUWT lassmanaadlandon uasdrrrelunziasniIng G1/61 aauais (UBRINUI)



(MLAMLOUT) CLEMEW L9/LD BUJELBEIZUN]BLELEMOMTN RAYIES]BEMELULLS] LN BEMESUHRUNCET
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5’1mmagﬂNamﬁLﬂiwzﬁmﬂ%aqﬂﬁﬁamwaax?haziw FUWT-12 Mud 1.57 SG WBM 6"/g

LFAIGT 131971 16 UAZHANIIILATIZHYEI FUWT-12 Mud 1.57 SG WBM 675 luuaazs291787

WRAIAI @13191 17 uaz 31N 29

A13191 16 a@wamﬁmmzﬁma FUWT-12 Mud 1.57 SG WBM 6"/,

LABOLATORY REPORT
Sample FUWT-12 Mud 1.57 SG WBM 6"/,

ACUTE TOXICITY TEST DATA SUMMARY

Company : PTTEP ED Analyst : ABRC
Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,
Service Order No. - Test Started on 1 13-09-2023
SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
Sample Name : FUWT-12 Mud 1.57 SG WBM Source . Seawater
6'/s pH : 8.16
Type : Drilling Mud Dissolved Oxygen (mg/l) | : 5.37
Date Sampling 1 13-04-2023 Salinity (ppt) 1 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH 1 8.17 Condition : 24 hours aeration
TEST CONDITIONS
Dissolved Oxygen Range (mg/l) : 5.42-6.11 Photo Period (L:D hours) | : 12:12 hours
Temperature Range ('C) 1 26.8-29.4 Aeration : 24 hours aeration
pH Range : 8.26-8.42 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0
TEST SPECIES INFORMATION RESULT OF TOXICITY TEST

Organism . Lates calcarifer

Source : Private Hatchery >1,000,000 ppm

Collection Date : 08-09-2023 95% Confidence Limits

Age (on day 0) 1 30 500,000 ppm (Lower) — NA ppm (Upper)
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A a ¢ " ' )
M990 17 WANIIILAINEHYDYI FUWT-12 Mud 1.57 SG WBM 61/,3 ‘lmmazmanm

@ o ¢ 3 = 3
aaIN1IANaTaIsaINAaaY (1asidua)

ANAVND (WD) 1281 (321a9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0

500,000 0 0 0 0
700,000 0 0 0 10.00
1,000,000 0 0 10.00 13.33

31129 ansIMIazveIlaINENIz? (las1Ewa) 2ag FUWT-12 Mud 1.57 SG WBM 6'l,
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IINAITNA 17 HANITILATIZRVS FUWT-12 Mud 1.57 SG WBM 6" luaaza9i2a

RNU1IDATUNLHNANIINARDI baadIna bl

Tus191987 24 T2109U30 A6 VAW NV O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AREH luwuLanzwszIanY

2

Tum191281 48 T2lu9 7326 UAINLW NV O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AMLEx luwulanewsnnens

Tuz91781 72 52109 7556 UANNLY UV O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 ARt Tuwutannzwasnians wafiszeuanuNaLh 1,000,000
ARy FUanzmar e saiy 10.00 Wasldua

L AATULIAN 96 T INY YINNNITATIFRALDAIINITANVAIUAINTWITIINDIN N IeaU
ALY N2 U 0 (Control) 50,000 100,000 300,000 L@z 500,000 AR LEN 1wy
URINTWITNINNY WANITTAUAMNLUNAUL 700,000 Waz 1,000,000 ANLAY JUaNZWI1?

{ s ~ & o =
LNy 10.00 uaz 13.33 1WaTlTua auaIau

! ° ¢ = & o °
Lﬁ DU UDILTUANITONYRZINVDIURINETWIVI mﬂunm 96 °Ii’JI§J\‘1 A1 TUITH
VW 8%1A1 LCs N 96 T21N9 @83 T w9 Litchfield and Wilcoxon (1949) a1 >1,000,000 AN LA

A A & ' Al [ { < S = ¢ < ' ! A ' a
(500,000 — NA AN LAN) WATI 32AUANULT 8l W 95 LUaTLTua ﬁfoagiumaﬂwﬁm'\mﬂuwu

(Non-toxic) aatamnzwsnfivnnsnaaas (Daugherty, 1951; EIFAC, 1965 Logan et al., 1973)
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6. agﬂwami‘nﬂaaa

! ~a o =) L ¢ !
NILUIU Tz AN UL WA BVBINITNARBIAILRUNITATURR NN BN NITULIUT2LAN

AMNLT WA LEadl @13199 18

v

A1319N 18 ﬂﬂillﬂﬂﬂizlﬂﬂﬂa\‘]ﬂi']&lLﬂ%ﬁi&l’@l"l&lﬂ?"lNLﬂNﬂ% LC,, 209 2DILHAIBIYLINE

aalainzneun
Uszinnzasananinie a1LC,,
Taufieuiuiise (Non-toxic) > 7,500 AaanIN/AAT (ANLDY)
fanuduiisen (Slightly Toxic) 1,000 - 7,500 FaaNITN/ANT (WALDN)
fanuidunwdrwnald (Moderately Toxic) 400 - 1,000 adnNIN/AAT (ANLAW)
Jauduns (Toxic) 50 - 400 AaanIN/AAT (ANLDY)
JanudwiNwan (Very Toxic) < 50 UAANIN/AAT (WALON)

fl1n: Daugherty (1951): EIFAC (1965): Logan et al. (1973)

a;ﬂwamiﬁﬂmmmLﬂuﬂmﬁﬂuwé'umaa Drilling Mud W& Drilled Cutting lu;sﬂavgmﬂ

WUI%88Y (Suspended Particulate Phase: SPP) Nlnaianzwiann (Lates calcarifer) AUNWRuNa®

FUWT 229103901139 lwn13fne1ases laun

FUWT-05 Cutting Shaker WBM 8/, a1anaasuuivnlnaainaaadans 50 wasibua
(LCso) H@1 >1,000,000 WALA (300,000 — NA WALAY) NIzALAMULTNK 95 LUaTLTUA

49t oav 'a a L R
‘ﬁdﬂ%llu‘ﬁ’)dﬂl&dﬂﬂ’)’l&tﬁ%ﬂﬂ (Non-toxic) aalanNzWIANINNININARDS

FUWT-05 Cutting Dryer SBM 6, fianenuwanufivinlnaainasssans 50 wasiua
(LCs;) 01 >1,000,000 AALF (300,000 — NA ARLEW) Aszauanuidionss 95 wosidua
%oagﬂufaaﬁlﬂﬁmﬂmﬂuﬁﬁ (Non-toxic) aalamnswsu1fivnnInasas

FUWT-10 Cutting Shaker WBM 8',” fiananuiwuauitrnlwdainasesans 50 twesifua
(LCs,) 01 >1,000,000 AALFa (300,000 — NA ARLEW) Aszauanuidionss 95 wosiiua
%oag}iluﬁmﬁlﬁﬁmmtﬁuﬁﬁ (Non-toxic) aatanswsunfivnmsnasas

FUWT-10 Cutting Dryer SBM 6", §a1anuianauiirnlnaainaaasas 50 twesidua
(LCs;) 01 >1,000,000 AALE (500,000 — NA ARLEW) Aszauanuidions 95 wosidua

s ! - a . ! a o
‘HGB%JI%‘ﬁ’NV]‘INNﬂ'J"INLﬂ%WE (Non-toxic) ABUAINTWIVIINMINIINARDS
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®  FUWT-25 Cutting Shaker WBM 8, Senanuwawniivnlngainaassas 50 iwasidua
(LCso) 507 >1,000,000 AALEx (300,000 — NA WRLEN) AseauanuiBasin 95 wasifua

A ! s a . ' A o
Sﬁoaglummluumﬂmﬁuwv (Non-toxic) @alaInNzWIAINNINIINAAD

®  FUWT-25 Cutting Dryer SBM 6", Siaanumaniivilngainaassas 50 wasifua
(LCso) S@n >1,000,000 WALE% (300,000 — NA WRLEN) Aivzauanuiiionn 95 1wasifua

s ! 'odw A a . ! A o
‘]Idﬂ%liuﬂi’ldﬂl&lﬂﬂ'ﬂﬂlﬂ%ﬂﬂ (Non-toxic) ABLUAINTWIVIINNINIINARDY

®  FUWT-12 Mud 1.18 SG WBM 8"/, fiananuwsauiivhlnaainaasisens 50 wasidue
(LCso) 507 >1,000,000 AALEw (500,000 — NA WRLEN) AiseauanuiBasin 95 wasifua

L T A L d o
maglummluumﬂmﬁuwn(Non-toxuc) A9 NZWITNINNINNIINARDY

®  FUWT-12 Mud 1.57 SG WBM 6 fiananuwawuiivnlngainasasae 50 wesidua
(LCs) $@1 >1,000,000 NNLN (500,000 — NA WALDY) NszauaNUTal% 95 IWasidiua

~ ' oA 'a a . ! a o
‘Hx‘]ﬂ%i%‘ﬁ?ﬂ‘l’]l&l&lﬂ'ﬂ&llﬂ%ﬂﬂ(Non-tOXIc) ABLUANEWITNINNINIINARDY

M TNFRTUNANIAN A NULT WA BADUNIUVY Drilling Mud Uaz Drilled Cutting 71 diaa

URINIWIVII WEAINI A1519N 19
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(o1x03-uON) FIMH[TIrELEBIEIE] VN - 000'00€ 000°000° < VYN 000°00€ /,8 WGM J9¥eyS Bumnd GZ-1MN4 - S
(o1%x0}-UON) AMH[LINLL VL] VN - 000°00S 000°000°L< VN 000°00S 8,9 ngs s9kug Bumnd 0L-LMNd ¥
(o1x03-UON) AMA[IRLL B L] VN - 000°00€ 000°000°k< VN 000°'00€ %,8 WM J93eys Bumnd 0L-LMNd "€
(o1%x0}-UON) AMH[LINLL VL] VN - 000°00€ 000'000°L< VN 000°00€ 8,9 ngs s9kug Bumnd Go-LMNd 2
(o1x03-UuoN) AMH[TIrELEVIEI] VN - 000'00€ 000°000° k< VYN 000°00€ /,8 WaM J9¥eys Bumngd Go-LMNd )
EE@KV EEK.E
% S6 NIRCZINLLUYMYAL 2 2
0l (re@imMm) %001 %0
AMALIRLEBULISE 52@% pLBELY
2 %O.. arsﬁraoinCrG?S.rr;S mrSﬁrauiuCrm_ASHFFS '
(ebuey) *97 . s F . n PR
gmrn_.aﬁ_q.zan_;rﬁs VELMBURNREIRLEY

(%97 anoy-96) ere|LZ 96 Y BLY
eﬁgwaarsorao;ncrm@ﬁéu ?rﬁ?o.ms,._.; ?.m.;ms L9/19 m;wormmﬁ;ﬁweﬁr%%?: reRRILV]EBEMELUCLY] LMNA smzz.@Sﬁf,_

fRR (ddS :9seyd 8je|naiued pspuadsng) _NQGS,FRA_A_G_\G“@@_HM*@W Buning pajug zei pny Bulua v@ﬁﬁ%ﬁamwdﬁgﬁmdZr@@rﬁcmwrc 61 UeLELY




7. Ll@N&@1591999

American Public Health Association (APHA). 1992. Standard Method for the Examination of Water

and Wastewater. 18" edition. American Public Health Association. Washington, D.C.

Daugherty, F.M. 1951. Effect of some chemicals used in oil well drilling on marine animals. Sewage

Ind. Wastes. 23: 1282-1287.

EIFAC (European Inland Fisheries advisory Commision). 1965. Water quality criteria for European
freshwater fish. Report on finely divided solids and inland fisheries. Air Water Pollut. 9: 151-

168.

Litchfield, J.T. and F. Wilcoxon, 1949. A simplified method of evaluating dose-effect experiments. J.

Pharmacol. Exp. Ther., 96: 99-113.

Logan, W.J., J.B. Sprague and B.D. Hicks. 1973. Acute lethal toxicity to trout of drilling fluid and their
constituent chemicals as used in the Northwest Territories, In: Falk, M.R.and M.J. Lawrence.
eds. Acute toxicity of petrochemical drilling fluids components and wastes to fish. Canada,

Dept. Environ., Fish. Mar. Serv., Op. Dir. Rep. No. CEN T-73-1.

Thorp, V. J. and P. S. Lake. 1974. Toxicity bioassays of cadmium on selected freshwater inverte-
brates and the interaction of cadmium and zinc on the freshwater shrimp, Paratya tasma-

niensis Riek. Aust. J. Mar. Freshwat. Res. 25, 97-104.

U.S. EPA. 2011. Analytic Methods for the Oil and Gas Extraction Points Source Category, Drilling
Fluids Toxicity Test. EPA-821-R-11-004, December 2011.

msfinwanuduRmasuwanwad Drilling Mud uaz Drilled Cutting ‘Zugﬂag‘cmmmauaaﬂﬁﬁmaﬂmnzwwn %7 62

VOIUNWAGUNEA FUWT lassmanaadlandon uasar1melunziaaning G1/61 aauais (UBRINUI)



AOE

S N TR

e
-1

S e
)
TN ]
<
@R
S,

-

it Cl

hir












MANBIAMNLT WA AL UNAHVDI Drilling Mud waz Drilled Cutting
lustonnauzinasafifinaninainl 209unwnaaniea FUWT

lassnsudadlasidsn wlasdrnlunziaanilng G1/61 aauats (wnasuin)

o 4
YT RUY auysm

URRLEY 2566

Ld1d

a o P 2 o Q
VSN Uan.an. tawtwasd arnaaailiiwn 31nNa

& ] « ¢ &
555/1 qumamuasﬁﬂamwansﬁ 219713 A T4 19 - 36
AUUINIATIRG Lme@ﬁﬂi waﬁm

NINNANIRINAT 10900

anlag

UIHN Lad 11 Lad NI 91NA

3/23 %%ll 5 @IUARIAEINY BLNAIANNT
wrialnums 12150

Tnséwn: 0 2101 3074-76

wneD: 0 2106 2513



u‘naqﬂﬂa

U3BN Uan.an. 1awnass arasethiawn 30 (Uan.an. 38) Sautszaenfiazii
sasnslaaudilslunsians (Driling Mud) uaztAnfinainnisians (Drilled Cutting) 7ilaannnisians
ﬁLLﬁuﬁqmwﬁm FUWT ﬁa%fluimqmswﬁmﬂimﬁw wassrmalunziaannng G1/61 aauans
(Lma'wimu) (1a39n159) W magaua T uRBasunwas 4 9nsnagauanuL T uis
ussddaizsinlsnfiiunansznuaesasnlsznauniaaioes Driling Mud waz Drilled Cutting
ao32uUfiaAn191A Driling Mud was Drilled Cutting Lﬁaaglummﬁlzgﬂﬂﬁu LA NTEUEUNAZANY
aanmwﬂlugﬂi’gmﬂmamﬁa (Solid Phase: SP) Wazaun1aAuIUAaY (Suspended Particulate
Phase: SPP) a9its UaN.aW. 5@ 3931 Drilling Mud uae Drilled Cutting luzdeumausiusesannasay

v

anudufmisunauaaninaan (Penaeus monodon) N3zaziian 96 Tl

2

INNANIINAFAUANULT BN AL UWAUVDS Drilling Mud Wae Drilled Cutting @IIEIQ\‘]T]‘Q’]@]O’W
(Penaeus monodon) 8131303 UUNANY “n13uusdszinnanadufizaia Swan (1994)” wun
#2819 Drilling Mud uaz Drilled Cutting 91nM1stanzAunungunda FUWT 2aslassmsy ludiany
Lﬂuﬁw@iar{aqm@h

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie WU vi
vasununguuan FUWT lassnrsndadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)



ABRC =

SPP -

Static Non-Renewal

Photo Period (L:D hours) =

No.Organism/Volume

Private Hatchery

aSuNgAIENN
guﬁ%%’ Uﬁq‘iﬁ’i}m’]ztgmﬁ@rjﬁﬂ (Aquaculture Business Research Center)
auNIALYINADY (Suspended Particulate Phase)
msnagauuuLtie wdswin werludmsdvesidi
729usI89 L(Light):D(Dark)
FUIUFAIMAaaInaLsuaTIn
159N nLenTY

R lUAUEIN (parts per million)

ppm =

ppt = AU ANUEIU (parts per thousand)

NA = 'lufivaya (Not Applicable)
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1. LN

V56N Uan.aW. 1awiwas araastiwwn s1na Wan.aw. 86) Sanudszainniazsiigasn
va3laauilolunsians (Driling Mud) uastasfinannnisian (Driled Cutting) mmwiuv@wﬁm FUWT
ﬁaglﬂmomwﬁ@lmmuﬁw wasasralunziaalng G1/61 aauans (Lma'dwumu) (1a59n179)
WA NENAN LT WA LS B UNS Ui 37821981 96 T2la9 (96-hour LCs) laen15%7 Drilling Mud uaz
Drilled Cutting Iugﬂawgmmmmaaﬂ (Suspended Particulate Phase: SPP) mﬂﬂaauﬁuﬁm{ﬂmaa

v o Y 6 o ' o v o { & &
fa TJ‘OQ&’]@]’] (Penaeus monodon) LLQ’J%’]&J’]Q’]%’JM%’WI’]W]’]&JL"HNﬂl%ﬁﬂﬁl%q&q&’]ﬂ’]@ﬂﬂﬁ 50 1lasidua

(96-hour LCsp)

Q

(4
2. mqﬂi:mﬂ

WadnwaNudwAmadaunaunad Drilling Mud wag Drilled Cutting ﬁnﬂmsmmmu%quwam
FUWT lugdaynmauuiusas (Suspended Particulate Phase: SPP) fil@an<nanan (Penaeus monodon)

szozlwanan 15 (W 15)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie w1
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)



3. nInaaayg

3.1 ADTWNNININARDY

o { a [ - . . { ‘A >
mmwmauﬁ'ammwmﬂuwmﬁwwamaa Drilling Mud &2 Drilled Cutting ﬁfjluil’)ﬁ]il

a e [ 4 qc; . a a
1§3ﬂﬁ]LW’1$L§ gIRAIB (Aquaculture Business Research Center: ABRC) el Ts1 I nendszue

a [ s
Ak UT209 URIINYIRYLNBATANEAT

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie N1 2
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3.2 STYLLIAMNINITNAADYI
04 — 08 NUENLW W.7. 2566
aa A x> '

3.3 2A9N1FIAINCKAIDYNY

Nasgaua 1835 a1u EPA Method 1619 “Analytic Methods for the Oil and Gas Extraction

Points Source Category, Drilling Fluids Toxicity Test” U.S. EPA (2011) LLaz’J%%’mei’lzﬁLmUﬁ’lﬁd

(Static Bioassay) 33TV Litchfield and Wilcoxon (1949) (n1@ANWIN 39)
4. A5NINAADY

o 4
4.1 NILAIBNTAINAADI

N1INAFTOUAINLT WN MR BUWA W (96-hour LCs,) V8 Drilling Mud &g Drilled Cutting
lustaunausinunas (Suspended Particulate Phase: SPP) lanlen 4naie1 (Penaeus monodon)
vhasnduadafi wu'lan 2'lulun a98 w (Local Species) 1 0 uud U439 WazaIN1ITART A I8
a a gj = gj v Qs Q € 'al Qs Qs v ¥ [ ¢
fnaniaanlsawzinanaansd Snnsmansnlndudiunusassad lulnzgnaunasia nadudon

'a 'Y o A A ~ A Aa s A ! A A
ludinszgndunasnifeadasdsznouldsdui dnasuasduasadsznonionin dlulooiu
o ¥ { ! ! a ¢ = < v !
(Hemocyanin) nnwNwaslumsvuasaandianluiaaaidaiioanad lasyi 2 lduaianununiuwas

{ ) v ' Q J ' = g ! a
AT ARNLT N aaqqm%ﬁmwmmﬂmaﬂmuagﬂma"l,ﬂmsa ananIVaIENILALAAZTHA

ﬂ’]iﬁﬂﬁ’]ﬂ%ﬂdﬂ@aadﬁU€GQﬂﬂﬁﬁ (Penaeus monodon) 5xe27 lrlunsnanasd aszeslwan
a1 15 (Postlarvae 15; P15) e’fiar:qum@fﬂm:mﬁmmmﬁummiéﬂL%ﬁ]gﬂ‘*ﬁﬁ@m"l@; gYNIMe8as
lquaﬁs:ﬂm:’miwf: Aaszuzualnioa (Nauplius) Ggl,ﬁwm (Zoea) unzlud & (Mysis) o1aaz luiwanzan
Lf'llaomﬂgﬂqyﬂm:muamﬁyaﬂ'o"l,&jﬁummi ﬁfw%'mwzegl,ﬁwml,aﬂu%a AAUUNRIN ABUNTUSS
unasnaaugatdua1ms 4 slunszuawnsndaunasnaoussiilamatudanle ﬂs:ﬂauﬁ'ugﬂfza

o ! Yo o 5 o & v &
282 taauhilannIIIeaauanann muuﬁaLﬁanqaswﬂwmmmmmaaa

v

o & o a Qs &
AdNAATzazlNENaa 10 (W 10)" nlsswizwnenss wanUsurnmwluaslwwasnang

9 b

WA 500 FaT MANUSTNGT 400 Fav Hanuidn 20 suluiuaiu (A7) ganndl 30.0 ssrmimalBos

v

ANULTUNTA-A19 8.18 LAZAANTLANAZANY 6.02 UARNTU/ANT WA ILTWIA1 5 1% Lﬁaqumgpwz

s a 2 =3 o o
Iwananan 15 (A 15)2 3910 lUvinmmaaad
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‘f"itm: http://aquacomm.fcla.edu/3980/2/AEM01.htm

31111 299587 (Life Cycle) 2@9790a1A"
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o b o = % Q €
mq@qmmwn"lﬂum"l%h,uasnma

PU1A 500 AAT LA 5 10

qaqm@ﬁﬁ‘lﬂumsmaaa

v ° 4
QGQ&’]@H?ZUZIW&‘Y]&WT] 15

P & a o ¢ & °
Eﬂﬂ 2 RADBNIILATYNAAINARDYI (qua’lﬂ’l)
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42  N13L@38NAI289 Drilling Mud wag Drilled Cutting Glu;sﬂmgmml,muaaﬂ

(Suspended Particulate Phase: SPP)

Y ' ° v A <
4.21 @281 Drilling Mud LLag Drilled Cutting &1%35ULA31EH

IUI% 8 ABLNI AIH

1) FUWT-05 Cutting Shaker WBM 8/,

® Details

® Platform

® Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Shaker WBM
: FUWT

: FUWT-05

: T-10

: Drilled Cutting
8,

: 2,100 mMD

: 19-02-2023

2) FUWT-05 Cutting Dryer SBM 6/,

® Details

® Platform

® Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-05

: T-10

: Drilled Cutting
165

: 3,250 mMD

: 08-04-2023

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie

YOIUNUAGUNAN FUWT lassmsnaadlasifon uasdrrelunziaanaing G1/61 aauans (UARIWUI)
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3) FUWT-10 Cutting Shaker WBM 8"/,

® Details

® Platform

®  Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Shaker WBM
: FUWT

: FUWT-10

: T-10

: Drilled Cutting
18",

11,780 mMD

1 17-02-2023

4) FUWT-10 Cutting Dryer SBM 6"/,

® Details

® Platform

® Well

® Rig

® Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-10

: T-10

: Drilled Cutting
165

: 3,090 mMD

: 11-03-2023

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie

YOIUNUAGUNAN FUWT lassmsnaadlasifon uasdrrelunziaanaing G1/61 aauans (UARIWUI)
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5) FUWT-25 Cutting Shaker WBM 8/,

® Details

® Platform

®  Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Shaker WBM
: FUWT

: FUWT-25

: T-10

: Drilled Cutting
18",

12,300 mMD

: 21-02-2023

6) FUWT-25 Cutting Dryer SBM 6/,

® Details

® Platform

® Well

® Rig

® Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-25

: T-10

: Drilled Cutting
16"

: 3,250 mMD

: 05-04-2023

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie
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7) FUWT-12 Mud 1.18 SG WBM 8"/,

® Details

® Platform

®  Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

:1.18 SG WBM

: FUWT

: FUWT-12

: T-10

: Drilling Mud

8,

: 1,698 mMD/ 1,441.76 mTVD
: 03-03-2023

8) FUWT-12 Mud 1.57 SG WBM 6'/,

® Details

® Platform

® Well

® Rig

® Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

1 1.57 SG WBM

: FUWT

: FUWT-12

1 T-10

: Drilling Mud

165

: 3,085 mMD/ 2,404.87 mTVD
1 13-04-2023

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie

YOIUNUAGUNAN FUWT lassmsnaadlasifon uasdrrelunziaanaing G1/61 aauans (UARIWUI)
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422 ABADBNITLAIYNAIDYNY

lAS8uA08190183 5 EPA Method 1619 laeiun Drilling Mud a2 Drilled Cutting W@ 8
dagndananlniduiitaidoinunansin lUnauALUINZIan LAY 2042 AAA 803 18I% 1:9 NaW 1R
LABLAIIN T WA 8IA8L10T89 Magnetic Stirrer Luan 5 w1l wazasne hilnanaznaudszanm

< g A > 4
1 97103 1nnunes 9 Susuiidusaunataruuudsan luzdvaseyniausiuses (Suspended
Particulate Phase: SPP) iNaluiduasazanaaia (Stock Solution) NAANNLINUH 100% SPP

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie %41 10

YOIUNUAGUNAN FUWT lassmsnaadlasifon uasdrrelunziaanaing G1/61 aauans (UARIWUI)
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N
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oy g

Drilling Mud %38
Drilled Cutting 1 &%

N
N
L —
N

UINZLR 9 RIB

N~

W& Drilling Mud 38 Drilled Cutting
NUMNLalAIG

‘ aulnniualsiaTas Magnetic Stirrer

N

Wunan 5 wif aandhlueanaznaw 1 zu.

N
L—

Suspended

Particulate Phase

Solid Phase (SP)

‘ fag 9 SU§IU89 SPP
N
N

L
~

Stock Solution
100% SPP
(1,000,000 ppm)

.

NAFaUANNLTUNHADLNAY
(96h LCs)

v
7

311 3 TUAawn1ILATEAAIB819 Suspended Particulate Phase (SPP)

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)
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43  NIANBIAMNLT RN AL UNAHVBY Drilling Mud waz Drilled Cutting Tugu
anN1ALYIRABY (Suspended Particulate Phase: SPP) ﬁﬁﬂwqaqmﬁﬁwz

Twanana 15 anaa3enite n1alu 96 52T (96-hour LC,,)

v v

. ¥ o & o v ' '
wnanmanszazlnananan 15 nnsdiuanwluaed 4.1 aneasdiamAANNINTS
. v, € ¢ L € :
184 Drilling Mud uaz Drilled Cutting lu3i SPP fivlwdainaassas 50 wasidua neluaid
o { ™ YA a & % A . . Aa < ¥
Aruan 96 13189 lasloi58751a312wuuunfle (Static Bioassay) lagLfi NRITALAILA 90 %

(Stock Solution) 484 Drilling Mud wag Drilled Cutting lu;;ﬂ SPP uaaz@l0819luszaua NNt

A a ¥ ~ & A 7 aa . . .
ADINIT LW ALIUGUNITNARDILWLIATILAUAIUNIUUAINUITVEI American Public Health Association
(APHA, 1992)

ANTANBIAN N W ML B UNWa wVad Drilling Mud Wae Drilled Cutting FUNIAULINGUANT
NARDI A9t

o naannaay (Treatment)

¥NENIAZAAINL (Stock Solution) 284 Drilling Mud uaz Drilled Cutting 1u3 SPP 7

109718 4.2.2 NI2AUAMULYNTWHLANANING LRaI I nIraLnINTUINzLalSu1a3 1,000 Tadaas
= ! o ! A A A ¥ o & ‘o ¢ v
AMULAY 20 AWMU UFIW (WAT) Tnanaaaaatial nasantulagainas adadlulnass 10 a7

v v %

TAUUARZANNIUNTUYIINIINARDS 3 T

® NaNAIVAN (Control)

ﬂ@:wmuqm:@f%ﬁuﬂﬁmlﬁ mﬁ'unéumaaa Tovladainasasaslululnafifviina
151105 1,000 fadaaT ANULAL 20 Fawluiuain (AAT) nass 10 61 Admslwenmeanasaiian
uasnunguauguiterlulassazanuasau (Stock Solution) 484 Driling Mud uaz Driled Cutting
luzd spp aslyl Walnunlennsansvassainaaasnnainauiiuisuas Driling Mud uas
Drilled Cutting (1N

o o S ' [ ' A (% [
amwmi@nwaaamluﬂqumuqmmaa"l,mﬂmasla: 10 laani1snaaadtsznavaiy
2 UUADW A%

1) MINAaaIdaAK (Range Finding Test)

72 ' 2 v v

WNaMNIZALANAUTNIUT NN A auanuININaganyhnannnmenszuei 15

2 2 v

S = ¢ o A o ¢ ° a Ada S ¢
§18 100 Wasmue LLES$3$@‘]J@TNSJL°IJNmuiﬁdiﬁ{(ﬂﬂVI’]FL%QT]QGQQ']@’ﬁzUzW 15 Y17I613860 100 Wasmue
mulu 96 Tlus laglasnsazansaia (Stock Solution) 84 Drilling Mud uaz Drilled Cutting lu3i) SPP

2 v

A ! H9 ' %Y = ! o ! AAA a Aa >
Nenuar a9 Iwlrnanaaasn laundy 20 awlunnain (WAN) 1naaz 1 8as ATMslnene

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie w1 12
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D2 2

Qo g; ' o & Qo ' o o Q
ARDALIN mqmﬂuﬂaammaaaaﬂﬂlmaz 10 a1 I@ULL@]ﬂtﬂT‘I&JL“Il&J“IlWYI'mWTYI@‘IﬂﬂG 3 T JILNGLLRE

2

o K o o ¢ A < o ! v v - A v %) v ~
JuiinuaimugaInaaadfn ol 96 12189 uazinaianuaeh la lddaszauanuw s ui
wianzanluninasasesvazdsaaaly lasanuiuuvad Driling Mud uaz Drilled Cutting lu3i) SPP

D2 ]

TUUARzANMNVUTY LEAIFI AT3I9N

v v

AN 1 AAINEINVBY Suspended Particulate Phase (SPP) Twuaazainaanan

ANV sasaIn 1381 Stock Solution fily
(NNLB) (Stock Solution:1N1a) (Hadans)'
50,000 0.05:1 50
100,000 0.1:1 100
300,000 0.3:1 300
500,000 0.5:1 500
700,000 0.7:1 700
1,000,000 1:1 1,000

nNEne: ' Stock Solution (ml) AWML 1,000 ml

R LARZAMULTNIUNIINIINGRDS 3 o1

311 4 2wAanNIINAABITHAK (Range Finding Test)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie %1 13
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)



2) NINAADIDYALLDYA (Definitive Test)

v v

WUNINARAILNATATEAL AN VYN %oaglumoﬁqaqmdﬁzmﬁ 15 AUNIANALAL

AAa

HT7A700NIRNANNNITNANDITABLN DRITTALAMNULYNYKVBY Drilling Mud waz Drilled Cutting
T 31 sPP ﬂwﬂ%mﬂmmsw ae 15 anoa3anits meluinan 96 219 lagnIUINaINANTNaRaS

v 2

°uumuuwmmumwmwuaamﬂu 6 32AU I@mmamwm ﬁ'l%ﬂﬂ&lﬂ'lllﬂ&leNL@]&lﬁﬁia <Y

Ce

Drilling Mud w82 Drilled Cutting 1%3‘1] SPP ﬁ]’muuﬂ’m’li‘ﬂ@aaﬂ@Elﬂ’liL@laJa’liazmil Drilling Mud
uaz Drilled Cutting L3 SPP aslulnanaaasnussaun 1 &as anuidin 20 saulunugin (AA)

A ks o o o 9(; q’ﬂ/ & Q
I%VL@ﬂ'N&JL?J&I“D‘H 6 FEAUNNIRUA BOREITAUNINITNARDY 3 TN LL@]Q&%WI“ﬁﬁ@]’Jﬂ(ﬂNﬂG 10 &1

(ﬂﬂE](ﬂﬂ’]i‘ﬂ(ﬂa'r]\‘l'i]ﬂ‘ﬁa’]ﬂWﬂLﬁﬂﬂﬂdﬁuﬂ’]iﬂl’]@]ﬂaﬂ"ﬁl{ﬂ%

NNINARAIALENIRLALN

. PR P v w . v w i ea Yo € v vy D g ¥
RNIYLUG:  LARIANNULBNTUNINIINARDY 3 01 ANNLVNVY A-F mmnm'mﬂ'nsJmeugaqﬂﬁm‘lﬂammaaam’m 100% LLﬂ&ﬂ’J’]NL‘HN‘Hu@Y]qﬂﬁ'ﬂ’llﬁ

o & ¥ o a a
FAINARDITAAAY 100% INNMINANBITHABIAWI TANNITAa NI

31N 5 TunannIIMaaalauazldan (Definitive Test)

Nl aNesN Iz M LR nTIMIREAIasasioelung 24 48 72 uaz
96 5 1a9 I@ﬂl"gmmmfmymﬁmlﬁé'm{ﬂ@aaomﬂﬁnﬂqumﬂﬁlauvl,m (Throp and Lake, 1974)
o 1a5eAun1INanasros S ua e asaNrasdaInaaesluuaazszaunut v wll
AW IANAT AU NTuiThlnaaInaaosany 50 1WesiEua (LCsx) lwaan 96 2lus anusivas

Litchfield and Wilcoxon (1949) (NM@ANWIN §)

! a s % a A ! %
nnnqumm@aaaﬁmﬁ LATIERA NTWK Ao USunwaangrawd azanalunun
(Dissolved Oxygen) amunnil (Temperature) ANaLIunIa-a149 (pH) N1IA1 24 48 72 Uz 96 Talud

WATANLAN (Salinity) NIa1 0 wae 96 T2 lal
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431 nsansanadnis@sunawuas FUWT-05 Cutting Shaker WBM 8/,

311 6 NMINARBITUAK (Range Finding Test) 2a9 FUWT-05 Cutting Shaker WBM 8'/,

432 nmsansanadnisdsunawuas FUWT-05 Cutting Dryer SBM 6/,

31 7 N1INARaIBRAK (Range Finding Test) 789 FUWT-05 Cutting Dryer SBM 6/,
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433 nsansanadnisAsunawuas FUWT-10 Cutting Shaker WBM 8/,

311 8 NMINARBITUAK (Range Finding Test) 29 FUWT-10 Cutting Shaker WBM 8'/,’

434 nsAnsaNNIRAMALUNABYDI FUWT-10 Cutting Dryer SBM 6/,

311 9 N1INARBITRAK (Range Finding Test) 7a9 FUWT-10 Cutting Dryer SBM 6"/,
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435 nsansaNadnisAsunawuas FUWT-25 Cutting Shaker WBM 8/,

311 10 N1INARBIZRAK (Range Finding Test) 1a9 FUWT-25 Cutting Shaker WBM 8'/,’

4.3.6 msANEIANNITWAMAIUNAKVDI FUWT-25 Cutting Dryer SBM 6/,

311 11 n1INARITWAK (Range Finding Test) 283 FUWT-25 Cutting Dryer SBM 6/,

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie w1 17
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43.7 amAnANNTWAMASUNARVDI FUWT-12 Mud 1.18 SG WBM 8'/,’

311 12 MINARaIZRAK (Range Finding Test) 2a9 FUWT-12 Mud 1.18 SG WBM 8"/,

438 nIANANNTWAMASUNAKVDI FUWT-12 Mud 1.57 SG WBM 6/,

311 13 N1INABITWAK (Range Finding Test) 283 FUWT-12 Mud 1.57 SG WBM 6/,
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5. Han1Innaag

NYRLBLANANITNARBIN TANHIANUT WA WAL UNIU84 Drilling Mud uaz Drilled Cutting
luzauniauiuaay (Suspended Particulate Phase: SPP) 7l §@an4nane (Penaeus monodon)

& { ! a o o ¥ o ¥
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5.1 HAaN1334A31Z1HV9 FUWT-05 Cutting Shaker WBM 8'l,

v v !

ANNINARDI T BAK WL szé’ummmmuqaq@ﬁvluﬁﬂuqaqmdwmaﬁ 96 %,QIZJ\‘]

v 2

@8 500,000 NNLAY Lmzﬁizﬁummmmugaq@lumimaaaﬁa 1,000,000 NNLAW %aﬁﬂ%qaqmeﬁ

a8 23.33 1Wasidue

2 2

1auN1IINARIT UABIATZALAM VLY NU LT U 6 T2@ U @4% 50,000 100,000 300,000
500,000 700,000 Uz 1,000,000 ALEH Muaney dauaadly 3u4 14
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‘51m'magﬂNam'ﬁme:%mﬂ%aaﬂg‘jﬂ'@m‘smaaéﬁa:m FUWT-05 Cutting Shaker WBM 8'/,

LRAIAY 15191 2 WRZHANTTILATITRUBY FUWT-05 Cutting Shaker WBM 8"/, lulaassigiian

WRAIAI @13199 3 waz 31N 15

= a < . »
MN8N 2 a@wamsamswwmm FUWT-05 Cutting Shaker WBM 81/2
LABOLATORY REPORT
Sample FUWT-05 Cutting Shaker WBM 8'/,”
ACUTE TOXICITY TEST DATA SUMMARY
Company : PTTEP ED Analyst : ABRC

Job No./Date Do

Type of Test : Static Non-Renewal 96 hr/LCs,

Service Order No. Do

Test Started on 1 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-05 Cutting Shaker Source : Seawater

WBM 8'/, pH : 8.15
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.27
Date Sampling : 19-02-2023 Salinity (ppt) 1 20.0
Date Receive : 22-08-2023 Turbidity (FTU) : 0
pH : 8.48 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.33-6.14 Photo Period (L:D hours) | : 12:12 hours
Temperature Range (°C) 1 28.0-29.8 Aeration : 24 hours aeration
pH Range : 8.21-8.33 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery >1,000,000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 500,000 ppm (Lower) — NA ppm (Upper)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)
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dl a ¢ ”» L] L}
M19790 3 NAaN13ILAIL1iYd9 FUWT-05 Cutting Shaker WBM 81/2 ‘L%LWIQZ%’NL’JE‘H

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WL Ba) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0

500,000 0 0 0 0
700,000 0 0 0 10.00
1,000,000 0 0 10.00 23.33

4 o - 0 ‘g < .
311 15 aasnIangaInInaIn (1Ua315%n) v29 FUWT-05 Cutting Shaker WBM 8/,
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dl a : . » 1 1]
INAI19N 3 WANTTILATIZAVEI FUWT-05 Cutting Shaker WBM 8/, Tuuaazs19L3an
fUNINATLNUHNANIINARAI laadsaa 15

o lum9taan 24 T2 lu9uIn M52 AWV NTK O (Control) 50,000 100,000 300,000
500,000 700,000 Uz 1,000,000 Adx luwunsnaeas

o luz91781 48 T2lug 732 UAIINLT N B O (Control) 50,000 100,000 300,000
500,000 700,000 Laz 1,000,000 NNLAY ”Laiwuqaqm@hms

o lumi912a1 72 52lw9 AiszaUAIINLA MY O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 NNLAN VL&JIWUQGQEI’IQO’]G]’IU LATTZAUAINNLY N 1,000,000
NANLDY ﬁqaqa’wﬁ"}mﬂmﬁa 10.00 WasiFua

o iaasuLian 96 T2lud ‘Yﬁﬂ’li@li?’«ﬂ&@ﬂ&ﬂi’]ﬂ’]i@]’]EJ‘IJE‘]GQGQE\]’]@]O’I WU NI2AU
ALY N2 U O (Control) 50,000 100,000 300,000 L@z 500,000 AR LGN Ty Wy

v ' v

URIERLRTRE LANTZAUAMNULTNYY 700,000 waz 1,000,000 ANLAN HNINAIAIANL

99

dl & ~ ¢ o Q
W88 10.00 wax 23.33 LUaTLEua ANA1aU

o 4 ¢ > o ¢ <
WawesiduanisauazauganInaiaszazlnanaidn 15 n1oluaan 96 Talus
YIATWITLIN BTAIAN LCsy N1 96 T3N3 @83 5ua4 Litchfield and Wilcoxon (1949) @1 >1,000,000
= = { o { o ¢ ¢ A ! ! { ' a
WNLEN (500,000 — NA ANLEN) NIzAUANULTONY 95 LilaTiTua maglumomuﬁmwtﬁuww

(Non-toxic) Aan4Na1eNYNNINasad (Swan, 1994)
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5.2 HAN15ILA31% VD9 FUWT-05 Cutting Dryer SBM 6"/,

v 2 '
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v v

~ { Q ~ & o v ¥ o

fa 500,000 NNLAY LLaz‘ﬁimum’mmeugaqmlumimaaaﬁa 1,000,000 WNLAW ﬁmml‘ﬁqaqmm
6 6
@8l 20.00 Lilasiiua

D2 D2 2

1auNIINARAIT UABIATEA LAWY NV LT U 6 32@ U @49 50,000 100,000 300,000
500,000 700,000 W 1,000,000 WiLdN enusdy dsusadln 3U7 16
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NoNuaTdHaM ARl AN 189028879 FUWT-05 Cutting Dryer SBM 6/

LRAIAS A1519N 4 LAZHANITILATIZRVEI FUWT-05 Cutting Dryer SBM 6"/ Tul@azs2413a0

WRAIAI @13199 5 uaz 31N 17

1 -4 ”
139N 4 @3UWan133tAI1zne9 FUWT-05 Cutting Dryer SBM 6'/,
LABOLATORY REPORT
Sample FUWT-05 Cutting Dryer SBM 6"/,
ACUTE TOXICITY TEST DATA SUMMARY
Company : PTTEP ED Analyst : ABRC
Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,
Service Order No. - Test Started on 1 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-05 Cutting Dryer SBM Source : Seawater

65 pH : 8.03
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.61
Date Sampling 1 08-04-2023 Salinity (ppt) 1 20.0
Date Receive : 22-08-2023 Turbidity (FTU) : 0
pH : 7.80 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) 1 5.21-5.92 Photo Period (L:D hours) | : 12:12 hours
Temperature Range (°C) 1 27.6-294 Aeration : 24 hours aeration
pH Range : 8.11-8.30 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery >1,000,000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 500,000 ppm (Lower) — NA ppm (Upper)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)

Wi 26



= a 3 " 1 [
AN 5 WNaN13ILAIL1ida9 FUWT-05 Cutting Dryer SBM 61/8 ‘lmmazmanm

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WD a) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0

500,000 0 0 0 0
700,000 0 0 0 16.67
1,000,000 0 0 13.33 20.00

4 o - o ‘g < .
31N 17 aasimsangaasninala (1Jas1Eua) 289 FUWT-05 Cutting Dryer SBM 6,
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] ). [ . » 1 1
INANTINN 5 WANITILATIZRVES FUWT-05 Cutting Dryer SBM 6'/5 Ll @z T39L387
f1UNINATLNUHNANIINARAS laadsaa 115

o lup9taan 24 52la9uIn M52 UAMNBNTH O (Control) 50,000 100,000 300,000
500,000 700,000 &< 1,000,000 NANLEN "L;iwuqaqm@hmu

o luza91781 48 T2lug 732 UAIINLY N B O (Control) 50,000 100,000 300,000
500,000 700,000 sz 1,000,000 #A#1x luwunsnmeans

o lumi912a1 72 5219 A3zaUAIINLA WY B O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 NNLAN VL&JIWUQGQEI’IQO’]G]’IU LAT TZAUAINNLY N Y 1,000,000

v ° 1 6 6
NNLDY ﬁqaqmmmﬂmﬁa 13.33 1asLdua

o iaaTuULIan 96 Talu ‘Vﬁmimnaaué’@ls’m’ﬁmwamaqmdw WU 7320V
AI71NLY U U 0 (Control) 50,000 100,000 300,000 K&z 500,000 WH L8 & Tuwy

v ' v

URIERLRERE LANTEAUAMNLYNUY 700,000 LAz 1,000,000 WNLH ﬁqaqmd’mm

dl & ~ & o Q
W88 16.67 WAz 20.00 LUaTue a1Na1al

o 4 ¢ > o ¢ <
WawesiduanisauazauzanInaiaszezlnanainn 15 n1oluaan 96 Talus
YIATWITWLIN BTAIAN LCsy N1 96 T3N3 @83 Tua4 Litchfield and Wilcoxon (1949) @1 >1,000,000
= = { o { o ¢ ¢ A ! ! { ' a
WNLEN (500,000 — NA ANLEN) NIzAUANULTONY 95 LilaTidua maglumomuﬁmwtﬁuww

(Non-toxic) an4Na1eNYiNNINasad (Swan, 1994)
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53  Wan133LA312%2a9 FUWT-10 Cutting Shaker WBM 8'l,

v 2 '
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v % 2

1auNIINARAIT WAWIATZAUAIMNLY NV LT U 6 2@ U @99 50,000 100,000 300,000
500,000 700,000 Wz 1,000,000 AALEN auaey dsuaaslu i 18
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‘51m'magﬂNam'ﬁme:%mﬂ%aaﬂg‘jﬂ'@m‘smaaéﬁa:m FUWT-10 Cutting Shaker WBM 8'/,

LRAIAY 15199 6 LATHNANIITILATIZRYBI FUWT-10 Cutting Shaker WBM 8/, lulaazsasiian

WRAIAI @13199 7 uaz 3N 19

= a < . »
M19191 6 a@wamsamm:wmm FUWT-10 Cutting Shaker WBM 81/2
LABOLATORY REPORT
Sample FUWT-10 Cutting Shaker WBM 8'/,’
ACUTE TOXICITY TEST DATA SUMMARY
Company : PTTEP ED Analyst : ABRC

Job No./Date Do

Type of Test : Static Non-Renewal 96 hr/LCs,

Service Order No. Do

Test Started on 1 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-10 Cutting Shaker Source : Seawater

WBM 8'/, pH : 8.08
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.52
Date Sampling 1 17-02-2023 Salinity (ppt) 1 20.0
Date Receive : 22-08-2023 Turbidity (FTU) : 0
pH : 8.41 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.41-6.09 Photo Period (L:D hours) | : 12:12 hours
Temperature Range (°C) 1 27.5-28.9 Aeration : 24 hours aeration
pH Range : 8.21-8.38 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery >1,000,000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 300,000 ppm (Lower) — NA ppm (Upper)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)
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dl ~Q ¢ » L} L}
AN 7 NAaN13ILAIILYiYdI FUWT-10 Cutting Shaker WBM 81/2 ‘lmmazmanm

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WD a) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 10.00
700,000 0 0 10.00 16.67
1,000,000 0 0 13.33 23.33

4 o > 0 ‘g < ;
31N 19 amsmsangaaInInaIn (1a315%n) 229 FUWT-10 Cutting Shaker WBM 8/,

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie %1 32
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dl a : . » 1 1]
INATN 7 HANITILATIZAVEI FUWT-10 Cutting Shaker WBM 8/, Tuuaazw19L3an
fUNINATLNUHNANIINARAI laadsaa 15

o lum9taa1 24 T2 lu9uIn N32@ VAU NYH O (Control) 50,000 100,000 300,000
500,000 700,000 Uz 1,000,000 ARy luwunsnadans

o luw91781 48 T2lug A32@UAIINLT WY W O (Control) 50,000 100,000 300,000
500,000 700,000 Laz 1,000,000 NNLAY ”Laiwuqaqm@hms

o lumi91981 72 52109 A32@ AN NY K O (Control) 50,000 100,000 300,000
ez 500,000 WNLAW "inwuqdqm@f’]my LATTERUAMNEN 700,000 WAz 1,000,000
NANLDY ﬁqaqa’wﬁ"}mﬂmﬁa 10.00 Uaz 13.33 1WaTldua amusau

o iaaTuLIan 96 Talu ‘Vfﬁmimnaaué’@\s’ln’nmymadqaqa’]@"’] WU N32AU
A2 NV 0 (Control) 50,000 100,000 waz 300,000 ARIEN luwunINAIG1IaY
LA IEALAINNLY N % 500,000 700,000 Laz 1,000,000 ANL N ﬁqaqmd’]mﬂ

\2A8 10.00, 16.67 Waz 23.33 1WasiFua auaeL

o ¢ ¢ > o ¢ <
Wawuesiduanisasazanzadninataiszuzlnananin 15 noluiaan 96 Talus
YIATWITLIN BTAIAN LCsy N1 96 T3N3 @83 5ua4 Litchfield and Wilcoxon (1949) @1 >1,000,000
I3 I3 { o { < ¢ S A ! ! { ' a
WNLAW (300,000 — NA WALAN) NIzAUANNTaN® 95 LUaTITHe magiumoﬂuﬁmﬂmﬂuww

(Non-toxic) AaNINaNGNYINITNAREY (Swan, 1994)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie %41 33
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5.4 HAN15ILATIZHV DI FUWT-10 Cutting Dryer SBM 6"/,

v 2 '

AINNIINA[DI BT UAT WU igé’ﬂﬂawuL°umugoqmﬁhﬁﬂwqaqmdﬁmﬂﬁ 96 T21la4

v v

~ { Q ~ & o v o

A8 300,000 NNLAY LLaz‘ﬁimum’mmeugaqmlumimaaaﬁa 1,000,000 WNLAW mmlﬂqaqmm
6 6
A8l 26.67 Lilasiiua

v v 2

1auNIINARAIT WA WIATEAUAIMNLY N WLT U 6 2@ U @99 50,000 100,000 300,000
500,000 700,000 Wz 1,000,000 AALEN auaney dausaslu 314 20
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NoNuaTdHamM ARl AN 5189028879 FUWT-10 Cutting Dryer SBM 6/

LRAIAS A1319N 8 LATNANITILATIZHYBI FUWT-10 Cutting Dryer SBM 6"/ 1@ azs2413a0

WRAIAI @13199 9 uaz 31N 21

A a ¢ . "
M990 8 a§ﬂwanﬁsqtﬂsﬂ:wﬂaa FUWT-10 Cutting Dryer SBM 6/,
LABOLATORY REPORT
Sample FUWT-10 Cutting Dryer SBM 6"/,
ACUTE TOXICITY TEST DATA SUMMARY
Company : PTTEP ED Analyst : ABRC

Job No./Date

Type of Test

: Static Non-Renewal 96 hr/LCs,

Service Order No.

Test Started on

: 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-10 Cutting Dryer SBM Source : Seawater

65 pH : 843
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.52
Date Sampling : 11-03-2023 Salinity (ppt) 1 20.0
Date Receive : 22-08-2023 Turbidity (FTU) : 0
pH 1 8.39 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) 1 5.32-5.91 Photo Period (L:D hours) | : 12:12 hours
Temperature Range (°C) 1 27.3-28.6 Aeration : 24 hours aeration
pH Range : 8.23-8.34 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery >1,000,0000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 300,000 ppm (Lower) — NA ppm (Upper)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)
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= a 3 " 1 '
M19790 9 WNaN13ILAI1£1i289 FUWT-10 Cutting Dryer SBM 61/8 1%!,!,@]&3%'30!{)@']

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WD a) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 10.00
700,000 0 0 10.00 16.67
1,000,000 0 0 13.33 26.67

4 o - o ‘g < .
31N 21 a@simsangaaInInaln (1asiGwa) 289 FUWT-10 Cutting Dryer SBM 67/,

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie %7 37
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' A 6 . ” 1 '
AINAITHN 9 HANITILATITHYBI FUWT-10 Cutting Dryer SBM 6'/g 11L& 8ETI9LIAN
fUNINATLNUHNANIINARAI laadsaa 15

o lup9taan 24 52la9uIn M52 UAMNBNTH O (Control) 50,000 100,000 300,000
500,000 700,000 &< 1,000,000 NANLEN "L;iwuqaqm@hmu

o luz91781 48 T2lug 3@ UAIINLT W% O (Control) 50,000 100,000 300,000
500,000 700,000 sz 1,000,000 #A#1x luwunsnmeans

o lumi91981 72 52109 A 52@ AN NY K O (Control) 50,000 100,000 300,000
ez 500,000 WNLAW "inwuqdqm@f’]my LATTER AN 700,000 WAz 1,000,000
NNLDY ﬁqaqa’wﬁ"}mﬂmﬁa 10.00 Uaz 13.33 1WaTldua ausau

o iaaTuULIan 96 Talu ‘Vﬁmimnaaué’@ls’m’ﬁmwamaqmdw WU 7320V
AL NV 0 (Control) 50,000 100,000 W&z 300,000 ARIEN luwunINAIGIaY
LA IEALAINNLY N % 500,000 700,000 Laz 1,000,000 ANL N ﬁqaqmd’]mﬂ

\2A8 10.00, 16.67 WAz 26.67 1WasiFua auaIeL

o ¢ ¢ > o ¢ <
Wawuesiduanisasazanzaininataiszuzlnananin 15 noluiaan 96 Talus
YIATWITWLIN BTAIAN LCsy N1 96 T3N3 @83 Tua4 Litchfield and Wilcoxon (1949) @1 >1,000,000
= = { o { o ¢ = < A ' ! { ' a
ANLEN (300,000 — NA ANLBN) NI=AUAMNNITaN® 95 LUasLTua maglumaﬁluﬁmﬁmﬂ%wv

(Non-toxic) AaNINANGNYIINITNAREY (Swan, 1994)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie %17 38
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55  HWan1331A312%Va9 FUWT-25 Cutting Shaker WBM 8'l,

v 2 '

AINNIINA[DI BT UAT WU iz@‘i'ummL°umugoqwﬁhﬁﬂwqaqmoﬁmﬂﬁ 96 T21la4

v v

~ { Q ~ & o v ¥ o

fa 700,000 NNLAWY LLaz‘ﬁimum’mmeugaqmlumimaaaﬁa 1,000,000 WNLAW ﬁmml‘ﬁqaqmm
6 6
A8 16.67 Lilasiiua

v v 2

1auNIINARAIT WA WIATEAUAIMNLY N WLT U 6 2@ U @99 50,000 100,000 300,000
500,000 700,000 W 1,000,000 AALEN auaey dsuaaslu 3ud 22

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie %41 39
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‘51m'magﬂNam'ﬁme:%mﬂ%aaﬂg‘jﬂ'@m‘smaaéﬁa:m FUWT-25 Cutting Shaker WBM 8'/,

LRAIAI M15197 10 LASHNANTITILATIZRYDI FUWT-25 Cutting Shaker WBM 8"/, luiaazsi9iian

WRAIAI 113199 11 uag 3UA 23

A1319% 10 a§ﬂwanﬁsatﬂsﬂ:ﬁﬂaa FUWT-25 Cutting Shaker WBM 8"/,

LABOLATORY REPORT

Sample FUWT-25 Cutting Shaker WBM 8'/,”
ACUTE TOXICITY TEST DATA SUMMARY

Company : PTTEP ED

Analyst : ABRC

Job No./Date Do

Type of Test : Static Non-Renewal 96 hr/LCs,

Service Order No. Do

Test Started on 1 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-25 Cutting Shaker Source : Seawater

WBM 8'/, pH : 7.90
Type : Drilled Cutting Dissolved Oxygen (mg/l) . 5.50
Date Sampling 1 21-02-2023 Salinity (ppt) : 20.0
Date Receive : 22-08-2023 Turbidity (FTU) -0
pH : 8.04 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.37-6.06 Photo Period (L:D hours) : 12:12 hours
Temperature Range (°C) 1 27.3-284 Aeration : 24 hours aeration
pH Range : 8.23-8.40 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery >1,000,000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 700,000 ppm (Lower) — NA ppm (Upper)

nafinsa N duRmaswauad Driling Mud uss Drilled Cutting luziauniauyiusesninaninaien

VAIUNUAIUANEA FUWT lassmanaadlandon utassrelunziaanaIng G1/61 aauats (UnRINUIH)
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dl ~a ¢ ”» L} L}
M19°9N 11 WHAaNIIIILAIILHIVBI FUWT-25 Cutting Shaker WBM 81/2 sl%LLGIﬂ%?i'NL']ﬁ']

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WL Ba) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0

500,000 0 0 0 0

700,000 0 0 0 0
1,000,000 0 0 6.67 16.67

4 o > 0 ‘g < ;
311 23 amsIMIAgBININaIA (1a315%n) 129 FUWT-25 Cutting Shaker WBM 8/,

nafinsa N duRmaswauad Driling Mud uss Drilled Cutting luziauniauyiusesninaninaien w7 42
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o - . _ ) o
ANA1319A 11 HANTILATIZRVBI FUWT-25 Cutting Shaker WBM 87/, luuaaza1917an
fUNINATLNUHNANIINARAI laadsaa 15

o lum9taan 24 G2 lu9uIn M32@UAMWLVNTR O (Control) 50,000 100,000 300,000
500,000 700,000 a2 1,000,000 ANNLAY VL&]W‘]JiGQﬂ']@f’W]’]U

o luw91781 48 T2lug 732 UAIINLT N B O (Control) 50,000 100,000 300,000
500,000 700,000 Laz 1,000,000 NNLAY "L;iwuqaqmshmm

o lumi91281 72 5209 M 326 UAINLTWT W O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 NNLAN Vl,u'wuqaqmﬁmw LA TZA VALY NS 1,000,000
NANLDY ﬁqaqa’wﬁ"}mﬂmﬁa 6.67 WaTldua

o iaasuLian 96 T2lud ﬁﬁmsmnaaué'@mmsmwadqaqm@ﬁ WU NIZAU
AN NTH O (Control) 50,000 100,000 300,000 500,000 Lag 700,000 WL
Ta WUNINAAAEY AN SZALAINNLYNY W 1,000,000 WA LA W ﬁqaqm@fmw

W8 16.67 LaILTne

o ¢ ¢ > o ¢ <
Wawuesiduanisasazanzadninataiszuzlnananin 15 noluiaan 96 Talus
YIATWITLIN BTAIAN LCsy N1 96 T3N3 @83 5ua4 Litchfield and Wilcoxon (1949) @1 >1,000,000
I3 = { @ { < ¢ ¢ A ! ! { ' a
WNLAW (700,000 — NA ANLEN) NIzaUANNLTENY 95 LilaTidua magiumoﬂuﬁmﬂmﬂuww

(Non-toxic) an4Na1eNYiNNINasad (Swan, 1994)

nafinsa N duRmaswauad Driling Mud uss Drilled Cutting luziauniauyiusesninaninaien %7 43
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5.6 HAN15ILA312% VD9 FUWT-25 Cutting Dryer SBM 6"/,

v 2 '

AINNIINA[DI BT UAT WU szé’ummL°umugaqwﬁhﬁﬂwqaqmdﬁm 87 96 T lag

v v

~ { Q ~ & o v ¥ o

A8 300,000 NNLAY LLaz‘ﬁimum’mmeugaqmlumimaaaﬁa 1,000,000 WNLAW ﬁmml‘ﬁqaqmm
6 6
a8l 36.67 Lilasiiua

2 2 2

1auNIINARAIT UABIATEAUAIMNLYNUWLT U 6 3201 @9% 50,000 100,000 300,000
500,000 700,000 Wz 1,000,000 WiLdN ausey dsuaadlu 3U7 24

nafinsa N duRmaswauad Driling Mud uss Drilled Cutting luziauniauyiusesninaninaien U1 44
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NonuaTdHamM ARl AN 189020879 FUWT-25 Cutting Dryer SBM 6/

LRAIAS 519N 12 LATHNANIIILATIZRYEI FUWT-25 Cutting Dryer SBM 6'/5 Tl aza3913a0

LRAIAI @13191 13 Uaz 3UN 25

A19191 12 méﬂwamﬁmsnw(mm FUWT-25 Cutting Dryer SBM 6/,

LABOLATORY REPORT

Sample FUWT-25 Cutting Dryer SBM 6"/,
ACUTE TOXICITY TEST DATA SUMMARY

Company : PTTEP ED Analyst : ABRC
Job No./Date Do Type of Test : Static Non-Renewal 96 hr/LCs,
Service Order No. Do- Test Started on 1 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-25 Cutting Dryer SBM Source : Seawater

65 pH : 8.46
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.80
Date Sampling 1 05-04-2023 Salinity (ppt) 1 20.0
Date Receive : 22-08-2023 Turbidity (FTU) : 0
pH . 8.07 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.32-6.01 Photo Period (L:D hours) | : 12:12 hours
Temperature Range (°C) 1 27.3-28.0 Aeration : 24 hours aeration
pH Range : 8.20-8.30 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery >1,000,000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 300,000 ppm (Lower) — NA ppm (Upper)
MIAnANNTURMEYUNWaUYaS Drilling Mud Uaz Drilled Cutting Zugz/agﬁmﬂumuaayﬁﬂ@'aqdqm@ﬁ 17 46
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= a 3 " 1 [
M19729N 13 WANIIIILAIILYIVDI FUWT-25 Cutting Dryer SBM 61/8 ‘lmmazmanm

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WL Ba) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 10.00
700,000 0 0 13.33 26.67
1,000,000 0 0 20.00 36.67

4 o - o ‘g ¢ .
31N 25 a@sIMsAgABININaIn (1asiGwa) 189 FUWT-25 Cutting Dryer SBM 67/,

naAnsaNuduAmdsuwausey Driling Mud uaz Drilled Cutting luziauniauyiusesniaaninaie w7 47
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)



] A 6 . » 1 '
AINANTIN 13 HANITILATITHRYBS FUWT-25 Cutting Dryer SBM 6/ 1@ az539L3a7
fUNINATLNUHNANIINARAI laadsaa 15

o lum9taan 24 G2 luguIn M32AUAMWLVNTR O (Control) 50,000 100,000 300,000
500,000 700,000 a2 1,000,000 ANNLAY VL;iwmiyaqmef'm’m

o luwa9178 48 T2lug 3@ UAIINLT N B O (Control) 50,000 100,000 300,000
500,000 700,000 Laz 1,000,000 NNLAY "L;iwuqaqmshmm

o lumi91281 72 72109 7524 UAIIWLY WY W O (Control) 50,000 100,000 300,000
ez 500,000 WNLAW vL&iWUQGQﬂ’]@f’]@]’]EJ LATTER AN 700,000 LAz 1,000,000
NANLDY ﬁqqqm@i"}mma‘&"ﬂ 13.33 Uay 20.00 1aTldua auseu

o iaaTuLIan 96 Talu ﬁ"]mimaﬁ]aauémemimwaaqoqmd’] WU N30V
ANV O (Control) 50,000 100,000 Uaz 300,000 AALEY luwunInaIaIaTy
LA IEALAINNLY NY W 500,000 700,000 az 1,000,000 ANL N ﬁqaqm@fm'm

\2A8 10.00, 26.67 WAz 36.67 LWasiFua aNaeL

o ¢ ¢ > o ¢ <
Wawuesiduanisasazanzadninataiszuzlnananin 15 noluiaan 96 Talus
YIATWITLIN BTAIAN LCsy N1 96 T3N3 @83 5ua4 Litchfield and Wilcoxon (1949) @1 >1,000,000
I3 = { o { o ¢ = < A ' ! { ' a
WNLAW (300,000 — NA ANLBN) NI=AUAMNLTaNY 95 LUasLTua maglumaﬂuﬁmﬂmﬁuww

(Non-toxic) an4Na1eNYiNNINasad (Swan, 1994)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie %17 48
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57  Han1331A312%209 FUWT-12 Mud 1.18 SG WBM 8'l,

v 2 '

AINNIINA[DI BT UAT WU igé’ﬂﬂawuL°umugoqmﬁhﬁﬂwqaqmdﬁmﬂﬁ 96 T21la4

v v

~ { Q ~ & o v o

A8 300,000 NNLAY LLaz‘ﬁimum’mmeugaqmlumimaaaﬁa 1,000,000 WNLAW mmlﬂqaqmm
6 6
@18 30.00 Lilasiiua

2 2 2

1auNIINARIT WABIATZAUAIMNLY NUWLT U 6 3@ 1 @9% 50,000 100,000 300,000
500,000 700,000 W 1,000,000 WiLdN ausey dsusaslu 3U7 26

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie %1 49
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‘51mm@ﬂwamﬁmsw:%ﬁnﬂmaﬂg‘jﬂamsmaaéhama FUWT-12 Mud 1.18 SG WBM 8'/,

LRAIAS MI39N 14 LASHANITILATIZAVEI FUWT-12 Mud 1.18 SG WBM 8"/, luuaassiaiian

WRAIAI @13191 15 uaz 3UN 27

A13191 14 a§ﬂwanﬂsﬁtﬂ5ﬂzﬁﬂaa FUWT-12 Mud 1.18 SG WBM 8"/,

LABOLATORY REPORT

Sample FUWT-12 Mud 1.18 SG WBM 8"/,
ACUTE TOXICITY TEST DATA SUMMARY

Company

: PTTEP ED

Analyst : ABRC

Job No./Date

Type of Test

: Static Non-Renewal 96 hr/LCs,

Service Order No.

Test Started on

: 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-12 Mud 1.18 SG WBM Source . Seawater

8'l, pH : 7.92
Type : Drilling Mud Dissolved Oxygen (mg/l) | : 5.07
Date Sampling : 03-03-2023 Salinity (ppt) 1 20.0
Date Receive : 22-08-2023 Turbidity (FTU) -0
pH 1 8.03 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.30-6.10 Photo Period (L:D hours) | : 12:12 hours
Temperature Range (°C) 1 27.1-281 Aeration : 24 hours aeration
pH Range : 8.28-8.50 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery >1,000,000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 300,000 ppm (Lower) — NA ppm (Upper)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie
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= a 3 ” 1 [
M1979N 15 WAaN1IIILAIILVIVDI FUWT-12 Mud 1.18 SG WBM 81/2 slw,mazmanm

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WL Ba) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0
500,000 0 0 0 16.67
700,000 0 0 13.33 23.33
1,000,000 0 10.00 20.00 30.00

4 o - . ‘g < ;
311 27 aasnIangaININaInT (1a315%a) 229 FUWT-12 Mud 1.18 SG WBM 8/,
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dl a & N 1 ]
INANTN 15 HANITALATIZHRYEY FUWT-12 Mud 1.18 SG WBM 8'/, LA 8z 396381
fUNINATLNUHNANIINARAI laadsaa 15

o lum9taa1 24 T2 lu9uIn N32@ VAU NYH O (Control) 50,000 100,000 300,000
500,000 700,000 Uz 1,000,000 AEx lumunsnaeans

o lux191781 48 T2lN9 A 32AUAIMNLYNYYK O (Control) 50,000 100,000 300,000
500,000 L&z 700,000 NNLAN "L&J'wuqaqm@"mw LA TZA VALY NS 1,000,000
NNLDY ﬁqaqm@i’wmﬂmﬁa 10.00 WasiFua

2 v

o luw191981 72 52189 A32@ UMWY O (Control) 50,000 100,000 300,000
LAz 500,000 WNLAW "Lw'wuqqqm@i’m'm LATITERUANNNY 700,000 WAz 1,000,000
NNLBY ﬁqaqm@i’wmmaﬁy 13.33 Az 20.00 1Watldua auaIeu

o LiaaTuULIan 96 Talug YINIIATIAFOUVIATINIIANLVDININANAT WU N IEAY
A273L332% 0 (Control) 50,000 100,000 W&z 300,000 AWLAY luWLNINAIGIATE
LA ITAVAINNLY N % 500,000 700,000 az 1,000,000 AN LD N ﬁqaqm@f’]mﬂ

1A 16.67, 23.33 Uaz 30.00 1laTldua amuaeL

{ ° ¢ = s v ° s o
Wauesiduanisasazanzaininataiszezlnanaidn 15 noluinan 96 Talus
YIATUITULIN BTAAN LCsp N1 96 T2 1N9 @83 5Ua4 Litchfield and Wilcoxon (1949) a1 >1,000,000
{ % { < s & 4 ! ! { ' a
WL (300,000 — NA ANLAN) NI2AUAMNLTaNY 95 LUaILTua %aaglumdmuﬁmwtﬂuwu

(Non-toxic) @an4Na1eNYiNMINasas (Swan, 1994)
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58  HWAN133LA312%V09 FUWT-12 Mud 1.57 SG WBM 6'/,

v 2 '

AINNIINA[DI BT UAT WU iz@‘i'ummL°umugoqwﬁhﬁﬂwqaqmoﬁmﬂﬁ 96 T21la4

v v

~ { Q ~ & o v ¥ o

A8 500,000 NNLAY LLaz‘ﬁimum’mmeugaqmlumimaaaﬁa 1,000,000 WNLAW ﬁmml‘ﬁqaqmm
6 6
@8l 20.00 Lilasiiua

2 2 2

1auNIINARAIT UABIATEAUAIMNLYNUWLT U 6 3201 @9% 50,000 100,000 300,000
500,000 700,000 W 1,000,000 AALEN auaney dausaslu 31 28
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NonuaTdHamMAaNERINneIliansra9a08719 FUWT-12 Mud 1.57 SG WBM 6'/5

LRAIAI A9 16 LATHANITILATIZAVEY FUWT-12 Mud 1.57 SG WBM 6/ luuaazwi9t1a1

WRAIAI @13199 17 uaz 3UN 29

13191 16 agﬂwamﬁmﬁzw‘mm FUWT-12 Mud 1.57 SG WBM 6"/,

LABOLATORY REPORT
Sample FUWT-12 Mud 1.57 SG WBM 6"/,
ACUTE TOXICITY TEST DATA SUMMARY

Company

: PTTEP ED

Analyst : ABRC

Job No./Date

Do Type of Test

: Static Non-Renewal 96 hr/LCs,

Service Order No.

Do Test Started on

: 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-12 Mud 1.57 SG WBM Source . Seawater

65 pH : 8.15
Type : Drilling Mud Dissolved Oxygen (mg/l) | : 5.61
Date Sampling 1 13-04-2023 Salinity (ppt) 1 20.0
Date Receive : 22-08-2023 Turbidity (FTU) : 0
pH : 8.17 Condition : 24 hours aeration

TEST CONDITIONS

Dissolved Oxygen Range (mg/l) : 5.33-5.93 Photo Period (L:D hours) | : 12:12 hours
Temperature Range (°C) 1 27.0-28.0 Aeration : 24 hours aeration
pH Range : 8.12-8.44 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 200

TEST SPECIES INFORMATION

RESULT OF TOXICITY TEST

Organism . Penaeus monodon

Source : Private Hatchery > 1,000,000 ppm

Collection Date : 01-09-2023 95% Confidence Limits

Age (on day 0) : 15 500,000 ppm (Lower) — NA ppm (Upper)

naAnsANuduAmdsuwausey Driling Mud use Drilled Cutting luztaunauyiusssfidaaninaie
vasununguuan FUWT lassnrandadlanden ulasgisanlunziaanilng G1/61 aouats (unaspuin)
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= a 3 ” 1 [
M198N 17 WANIIIILAIIEVIVDY FUWT-12 Mud 1.57 SG WBM 61/8 slw,mazmanm

o o 3 Ca=3 €
BAINIIANYVIFAINAADI (Ll]’e]‘il.“ﬁ%ﬂ)

ANMNLTND (WD a) a1 (32Ta9)

24 48 72 96

Control 0 0 0 0

50,000 0 0 0 0

100,000 0 0 0 0

300,000 0 0 0 0

500,000 0 0 0 0
700,000 0 0 0 10.00
1,000,000 0 0 0 20.00

4 o - o ‘g < .
31 29 amsmIangaININaIn (1asiGwa) 289 FUWT-12 Mud 1.57 SG WBM 6,
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" - . ] L
ANANTN 17 HANITALATIERVBI FUWT-12 Mud 1.57 SG WBM 6'/5 Lblaass3967a0
f1UNINATLNUHNANIINARAS laadsaa 115

o lum9taan 24 G2 lu9uIn M32@UAMWLVNTR O (Control) 50,000 100,000 300,000
500,000 700,000 a2 1,000,000 ANNLAY VL&]W‘]JiGQﬂ']@f’W]’]U

o luw91781 48 T2lug 732 UAIINLT N B O (Control) 50,000 100,000 300,000
500,000 700,000 Laz 1,000,000 NNLAY "L;iwuqaqmshmm

o lumi91281 72 5209 M 326 UAINLT VT O (Control) 50,000 100,000 300,000
500,000 700,000 Az 1,000,000 AfiLdx Tumunanandrans

v

° LffaﬂiULum 96 113139 Vfwmimafﬂaaué’mwmimwaaﬂonm@ﬁ WU21 7526w
ﬂ’J’]NL‘]J 3J°]J % 0 (Control) 50, 000 100,000 300,000 t.as 500,000 WNALD U VLN WU

v

ﬂ\‘iﬂa’](ﬂ’]@]’]ﬂ LL@]ﬂiw@Uﬂ’l’]&IL"llﬁJ"ll% 700,000 taz 1,000,000 WNLaW &Iﬂ\‘]ﬂa’](ﬂ’](ﬂﬂﬁl

q

L@oﬂﬁl 10.00 Llaz 20.00 LﬂE]iLstu(ﬂ MNRAU

{ o ¢ = s v o s ™
Wawesiduanisasazanzaininataiszuzlnanaiin 15 noluiagn 96 Talus
YIATWIDALN 81A1AN LCsy N1 96 T2LN4 @NNATV4 Litchfield and Wilcoxon (1949) §a1 >1,000,000
AA & AA & A ) A S e A4 ' ! A " a
WL (500,000 — NA ANLEY) NIzaUANNULTaN® 95 LUaTlTua %oaglummluﬁm']mﬂuww

(Non-toxic) @BNINaNGAvINITNAaEY (Swan, 1994)
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6. agﬂwam‘mmaaa

! ~ o =) L & '
NIULUIUTZLANA NN T WA BVBINITNAREY ANULBBNITANNRA NN N NITULIUTZLAN

AMNLT N LEadlh @195197 18

A1319N 18 ﬂ'lilLiJ\‘]llizLﬂﬂ?.laﬂﬂ’)']NLﬁ%ﬁﬂ@I’lNﬂ’ﬂ&lL‘].IN‘]J% LC,, 28y 2DILKRAIVIYLNZAD

fiaqaﬁﬁﬂ
Uszinnzasananiniiy a1LC,,
lufianuiduiis (Non-toxic) > 100,000 JaFNTV/ANT (WALDN)
feuidufisuegunn (Almost Non-toxic) 10,000 - 100,000 JaaNTW/ANT (WNLAN)
feanuduisan (Slightly Toxic) 1,000 - 10,000 AaANIN/ANT (WNLDW)
Januduwnedrwnans (Moderately Toxic) 100 - 1,000 FaRNTW/ANT (WNLDN)
Hanudune (Toxic) 1 - 100 JadNIN/AGT (WNLEW)
Jeanuduisan (Very Toxic) < 1 §8fnIN/AaT (WALDW)

ﬁ;n: Swan (1994)

agﬂwamiﬁﬂmmmLﬂuﬁmﬁmuwé'umaa Drilling Mud 1&g Drilled Cutting lugﬂavgmﬂ

LUINRDE (Suspended Particulate Phase: SPP) ﬁﬁ@laqdqm@ﬁ (Penaeus monodon) ﬁLmu%QuNa@

FUWT 229103901139 ln13dne1a3en lawn

v v

FUWT-05 Cutting Shaker WBM 8", fiananuiuauiirnlwdainasssans 50 wesifua
(LCs,) Si6 1,000,000 ALY (500,000 - NA ALE) Aiszauanuidadi 95 wosidua
%daglufaaﬁmﬁmwtﬂ%ﬁv (Non-toxic) éar}oqmdwﬁﬁwmsmaaa
FUWT-05 Cutting Dryer SBM 6"/, §ananuausuiivhlndainasasans 50 wesifua
(LCso) 581 >1,000,000 ALE (500,000 - NA ARLEW) Aszauanuiions 95 wasifua
%oagluﬁmﬁmﬁmmtﬁuﬁﬂ (Non-toxic) @iafj'voqm@f’]ﬁﬁ’mﬁmam

v v

FUWT-10 Cutting Shaker WBM 8/, fenanuimaauiivinlngainaassas 50 wasidue
(LCso) S@n >1,000,000 WALEH (300,000 — NA ARLEN) Aivzauanuiiosn 95 1wasifua

4 e dvw e a L o Ao
‘ﬁdﬂ%ll%‘ﬁ’)dﬂl&ﬂﬂ'ﬂﬂtﬁ%ﬂﬂ (Non-toxw) @]ﬂq@q&’]@qﬂ‘ﬂﬂﬂﬁ?ﬂ@ﬂﬂﬂ

FUWT-10 Cutting Dryer SBM 6'/; fiananumamufivhlngainasasens 50 wasidue
(LCs,) Zien 1,000,000 ALEx (300,000 - NA AfLE) Aiszauanuidadiv 95 wosidua

49t av 'a o L o d o
‘ﬁdﬂ%ll%‘ﬁ’]dﬂl&d&ﬂﬁ']&uﬁ%ﬂﬂ (Non-toxic) ADTHNNAININNINIING KB
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v ]

®  FUWT-25 Cutting Shaker WBM 8'/,” faanuusuuniylnaainaaadans 50 1asidua
(LCs) A1 >1,000,000 ALAH (700,000 — NA AALAY) NIzALANULTNW 95 1aTiTua
S ! ! A 'a a 'Y o A o
maglumm‘luumﬂmﬂuwv (Non-toxic) AanINaGINYINNIINAAD3

v v

,, ' { o Yo € & = &

®  FUWT-25 Cutting Dryer SBM 6"/, iananuiuuauniiynlngainaasdans 50 wasibua

a AAd & AA & A [ A 4 = ¢

(LCso) H@1 >1,000,000 WALA (300,000 — NA WALAY) NIzaLANULTANY 95 LUaTLTUA
%oaglumamuﬁmnmﬁuﬁu(Non-toxic) ABNINAENYINNINANDS

v ]

®  FUWT-12 Mud 1.18 SG WBM 8"/, fiananunauinynlngainaaadans 50 tasidue
(LCs,) U1 >1,000,000 ANLEY (300,000 — NA ANLDN) NI=ALANNLTONS 95 11aTLTue
49t dy o o S o o
maglummluumwtﬂuwv (Non-toxic) AaNINAGINYINNINAAD3

v v

®  FUWT-12 Mud 1.57 SG WBM 6'/5 fiananuunauinynlngainaaadans 50 tasuiue
(LCso) @1 >1,000,000 RALEH (500,000 — NA ARLEN) Aszauanuiionn 95 1wasiGua

49t av 'a a L o doo
‘ﬁdﬂ%ll%%?dﬁl&ﬂﬂ')'lﬂtﬁ%ﬂﬂ (Non-toxic) ADTHNNRININNINIINGRDI

aTagUnansAnsanuduiN s uwauses Driling Mud waz Drilled Cutting Aidiaa

v o o A
THINAIAT LFEEIAY AN 19
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«:r:\ﬁwzxﬁ FLENECB L9/1O RBU]ELBEISUNIELELELE[TT BEEICBIFVENELULEL] LMNS @mkasxxzbm\w

19 LK LBLEUrUBBEYRBIHEANBLIHEIER] BUMND PalIug 281 PN BUllud FERMSMITABIFMATINLEBLAULELY
(o1x03-uoN) AMHU[TIrLLVIEN] VN - 000°00G 000°000°L< VN 00000 %,9 NGM DS LS'L PNN ZL-LMN4 '8
(o1x03-uoN) AMHU[TIrLLVIRN] VN - 000°00€ 000°000°L< VN 000°00€ ,8 WEM DS 8L°L PN ZL-LMNA *Z
(o1x03-UoN) AMH[LILLBEIE] VN - 000°00€ 000°000°L< VN 000°00€ 8,9 NgS Jokig Bumnd Gz-1MNd - 79
(o1x03-uoN) AMHU[TIrLLVIEN] VN - 000002 000000 < VN 000002 ©/,8 WM Joxeys Bumnd Gz-1MNd 'S
(o1x03-UON) AMHU[TIELEBIRIE] VN - 000'00€ 000°000°L< VYN 000°00€ §,9 mas s9fug Bumnd oL-1MNd P
(o1x03-uoN) AMHU[TIrLLVIEN] VN - 000°00€ 000000 k< VN 000°00€ ©/,8 WM Joxeys Bumnd 0L-1MN4 - '€
(o1x03-uoN) AMHU[TIRLLVIEE] VN - 000°00G 000°000°L< VN 000005 %/,9 Wgs Jokug Bumnd Go-IMNd 2
(21x03-uoN) AMUTIRLEBRNE] VN - 000'00S 000'000°L< N 000005 ,8 WEM J9¥eys Bumnd go-1MNd L

(re@imm) (re@iMMm)
% G6 $\Q@mdxrﬂ€:\@»w 2 &
. (re@1mM) %001 %0
FAMA[TILEYUUIZL (re@imMm) . . . o eLRERLY
® %91 BLULBLEULUKILLL BLULWLEUCUK]LL :
(aBuey) 97 . mm OO o o 8 F
SEF%SFZEZFFG VErBNENREINLEY

(%97 4noy-96) 0re{e% 96 M RLY CUULLURLY G LELEUBM]
e F F s
»auwr@r@gwﬁrtm ?rs__,wem_\:: CLEHMEY L9/LD BUJELLBBIZUN]CLLLEOBITN RBRILVIBEMELULLB] LMNA s«mzz.@_\,#s:ema

(ddS :9seud aje|naijed papuadsng) BEUNERNVLUENE[IEN Bumng paug =81 pny Buljug CCRUBMMBRIAMN[TINLEVLAUBLELU 6] UWLLELY
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ANANUINT 2.8-1
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s18azIEANITAUIALNEANANISAIUSUNUAYLISaUNSEaN

NUanUassainn1satiunanssuvaelasinig

msmansailsinaingseunsyanfivanUdesannsldwemasasmsenUlnsideanmsvedauvay
mwadlaanaun1siasialuil

YSunauRas aunszan = (AnuFouvasramay, 10° Ufe/Au) x (sasrianianidunis, 3u) x (Emission factor)
#u COLe) x (Adnanmlunsinlifinanslaniew)

TneenTldunuluaunistradu $198991neau Compendium of Green House Gas Erissions
Methodologies for the Natural Gas and Oil Industry (API, 2021) Farsandenldrimiudou Lower heating
value agulginadl

1) AIRUSDUVDITDLNAILADS YN

iiavaatloiwds AnnuTeu (Uiiy dausisa)
thifufie 5.53 x 10° Uflgriounsisa
hsfufy 5.51 x 10° Uflgriounsisa
e 35UY1A 1,111 U¥gsiognuianin

2)  Emission factor vaudainaqwiazsiia

- PR Emission Factor ¥89fn%i3aunszan
YUAVDIVDINAS ,
N CO; CHg N2O
Priumiea s / 10° Ufle 0.0791 3.16x10”7 6.32x107
Y3fufiv s / 10° Ufle 0.0785 3.16x10”7 6.32x107
AYFIIUYR s / 10° Ufle 0.0590 1.11x107 1.11x10”7

3)  ardneanlunisinliiani1azlandau (Global Warming Potential %38 GWP) vasinet3ou
nszanuwaazyia deeausulrldlutrmdsd a.a. 2019 Wuduly sadl

finesaunszan A1 GWP
CO, 1
CHaq 28
N2O 265

HaIINMIMWIATemMAMIaiUSINaigEaunsEaNvaesanmM sV sausiasuUYedlasing

ayUladiail

Tassmsinngdrsallngiden wasdrsalunsiasnlnevineay G1/65
Wi 1/4

VS Uan.an. louluesd avnaasdiuuyi 31in




n1sAaran1saldsunafingiFaunszaniivanudasainn1saiiunanssuvedlasanise dmsun1IRNzuaudITIRUU 3 B9 NATLUUINANEITID 1 AU

g o | Wnwenwiou | S | sezom Usinafeiseunssaniivaey
fanssu/unasnia U%u:mwf e anmsliidemas | Bo | dudiums (Au COze)
(@ns/ ) (10° g/ @ | @) (3) CO, CHq N0

Emission Factor wesmslduniugivs (AuvesimSounszan / 10° Oiig) 0.0791 3.16x107 | 6.32x107
Emission Factor vaahsiuuiianiilussninmsyagoungy (Fuvesimdaunszan / 10° i) 0.0785 | 316x107 | 6.32x10” 39
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INTRODUCTION

1. PURPOSE

Emergency and crisis management has three primary objectives. The first objective is to minimize
the probability of a threat or emergency; the second objective is to mitigate the impact if the event
occurs; and the final is to recover from the emergency and resume normal operations.

The typical process of emergency and crisis management involves prevention & mitigation,
preparedness, response, and recovery phases. The mitigation phase is first process to gather results
of hazard identification and risk assessments, impact analyses, operational experience, cost-benefit
analyses, results of incident investigation, and lessons learned from previous emergencies. The
preparedness phase is an important part of the company operations to prevent fatalities and injuries.
Also, it reduces damage to the environment, property, and company reputation. The response phase
describes notifications & team activations including communication during emergencies. The last
process is the recovery phase which is related to Business Continuity Management (BCM).

This Emergency and Crisis Management Standard is established to:

Provide the PTTEP Divisions/Assets/Projects a standard of emergency and crisis
management and organizational structure including necessary resources, in response
to the emergency and mitigation or prevention of the emergency and crisis situations.

Promote a use of common terminology in emergency and crisis management, especially
the command titles.

2. SCOPE

This standard applies to all emergency and crisis situations that have occurred within the premises
owned or controlled by PTTEP or its subsidiaries. This also includes other relevant agencies that
may be requested to provide assistance or expertise to cope with PTTEP emergency or crisis
situations.

This is to be used in conjunction with other crisis and emergency documents, which will be developed
under this standard, for example the Corporate/Asset/Project emergency management plan,
Corporate/Asset Crisis Management Plan (CMP), site specific emergency response, and other
contingency procedures/plans.

Notification, reporting, and investigation of all emergency and crisis situations are outlined in the
Incident Management Standard (11038-STD-SSHE-601).
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3. PREVENTION & MITIGATION PHASE

The mitigation strategy shall be developed based on the results of hazard identification and risk
assessments, impact analyses, operational experience, cost-benefit analyses, results of incident
investigation, and lessons learned from previous emergencies within PTTEP and the industry.
Mitigation strategy includes measures and activities to be taken/implemented to reduce exposure or
to eliminate risks and to limit/control the consequences, extent, or severity of an incident that cannot
be reasonably prevented. Implementation of mitigation strategies can be a part of the recovery
process if applied after the incident occurs.

The incident investigation should be conducted in accordance with Incident Management Standard
(11038-STD-SSHE-601) as soon as possible and safe to do after the emergency/crisis situation has
resumed to normal in order to capture actual causes of the incident for proper analysis of the
mitigations to prevent reoccurrence and for input into the emergency/crisis improvement strategy.

4. PREPAREDNESS PHASE

Within PTTEP, emergency preparedness is focused on establishing standards and protocols for
emergency and crisis classification & planning, identifying credible events, preparing Crisis
Management Plan (CMP) or Crisis Response Plans (CRP), training and exercises, personnel
competency, equipment availability, and communication management.

4.1 PTTEP EMERGENCY AND CRISIS CLASSIFICATION

This section provides an organizational structure of PTTEP emergency and crisis management at
the 3-Tier response level. The emergency situation may not be significant initially and may expand
to require additional resources. The structure also establishes clear co-ordination and
communication from the operational site/field level to Asset/Project level and finally to the corporate
level.

3-Tier response level helps the emergency team to consider the necessary response resources
according to their severity and potential impact as follows:

Tier 1:

Involves a problem which has limited impact and minimal potential for escalating, poses
a threat to safety and environment, poses no threat to public.

Can be handled by onsite Emergency Response Team (ERT) within a reasonable time
frame.

Onsite ERT shall be established and members that will comprise the site/field Manager/VP or top
authorized person as an On Scene Commander (OSC), other key positions and designated persons
of each operational site/field, as defined in the site specific Emergency Response Plan (ERP). The
team should include but not be limited to the following:

Emergency and Crisis Management Standard 11038-STD-SSHE-501-R05

ERT Leader (OSC)
Intervention Team/Fire Fighting Team

Support Team such as Logistics Team, Medical Team, etc.

P w dp e

Event Logger Team
Tier 2:

Involves an emergency with greater magnitude and major severity in nature or has the
potential to escalate and continue for a significant period of time and raise concern
among public.

May involve damage to PTTEP facilities/Assets/Projects and/or impact to public/third
parties and may pose a significant threat to safety, environment, and its
facilities/Assets/Projects.

May request an external assistant from local authorities in the impact area, i.e. Oil
Industry Environment Safety Group Association of Thailand (IESG), Royal Thai Navy
(RTN) for Thailand operations, local fire brigade or the nearby oil and gas operating
asset, and etc.

Results in activation of the Emergency Management Team (EMT).

Corporate EMT shall be established to manage and provide relevant support to the assets in Tier 2
emergency situations. EMT members should include the top management/authorized persons of the
affected Asset as an Incident Commander (IC) and other key positions from various disciplines as
defined in the Emergency Management Plan (EMP), but not be limited to the following:

1. EMT Leader (IC)

2. Common members such as Affected Asset duty, Logistics duty, SSHE duty, Relative
Response Team (RRT) duty, Crisis Communication Team (CCT) duty, IT duty,
Administration team duty, Event Logger duty, etc.

3. Specific members such as Drilling duty, Construction duty, Well Operation duty, etc.

International Assets should also establish the Asset's EMT in order to manage and provide support
to operating sites on emergencies in the country as appropriate. The Asset's EMT is led by the
Asset's General Manager (GM) or a delegated person and has sufficient members to manage the
emergency according to the Asset’'s EMP.

June 2021, Revision 5 Page 2 of 19

Tier 3:
Involves a catastrophic event resulting in multiple injuries, fatalities, major fires,
environmental damage, toxic gas releases, pandemics, civil unrest, natural disasters,
significant business interruptions and poses a significant threat to the environment or
damage to PTTEP Assets and finally brings in significant media attention.
Requests an external assistant from abroad or international resources i.e., the Oil Spill
Response Limited (OSRL), etc.
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4.2 RESOURCES MANAGEMENT

The objective of resource management is to ensure all necessary resources are available in a timely
manner during emergency/crisis. All foreseeable resources are to be inventoried in order to optimize
usage of resources while maintaining cost-effectiveness and safety of resources mobilization. A
centralized system should be set up to manage resources to set strategies in dealing with acquiring
additional resources to reduce responder freelancing. All necessary resources (e.g. documentation,
emergency room, personnel, equipment, etc.), defined in either ERP, EMP, CRP, or CMP are to be
provided and maintained in a state of readiness including a list of external resources.

4.2.1 Documentation

The CMP, CRP, EMP, Site specific ERP and relevant Contingency Plans (CP) shall include all
potential emergency and crisis scenarios.

Corporate CMP and EMP are corporate document, which shall be developed and periodically
updated by the SSHE Division, to provide CMT and EMT members the detailed information regarding
their roles and responsibilities. These plans also detail the actions of CMT and EMT members must
take to deal with a real or potential crisis/emergency as well as providing necessary tools and forms
to be utilized during the crisis/femergency.

Corporate CRP for specific situations are corporate documents, which shall be developed and
periodically updated by the SSHE Division and related functions such as risk, corporate
communication, etc., to provide CMT and CRT members the detailed information for strategic
decision making.

The Asset's EMP (Domestic and International) shall be developed and periodically updated by
operating Assets to provide the Asset's EMT members the detailed information regarding their roles
and responsibilities and specific actions of different potential emergency scenarios. It also provides
necessary tools, forms, contact numbers, and others which may be utilized during the emergency.

International Asset's CMP or specific CRP: The International Asset's CMP or CRP (for specific
situations) shall be developed and periodically updated. The Asset's CMP are to detail the actions of
the asset's CMT members must take to deal with the crisis situations in alignment to the Corporate’s
CMP. The Site Specific ERP is a document of an operational site/field level developed to provide
their ERT members a protocol of onsite tactical response operations. This plan also provides the
roles and responsibilities of all response levels, procedural requirements, and other useful tools to
be followed under emergency conditions.

CP or Pre-Incident Planning, shall be developed by relevant departments, detailed advice on how to
handle a specific emergency scenario e.g. fire or explosion, well blowout, hydrocarbon/chemical spill,
security incident, typhoon evacuation, medical evacuation, etc. This plan shall contain the technical
data, the actions to be taken and the reference to special resources which may be used.

The above-mentioned documents shall be:
Made available at all locations.

Communicated to and easily accessible for all sites/fields.
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Practiced regularly to demonstrate its efficiency and practicality as well as the personnel
competency.
4.2.2 Facilities

At each operating siteffield, the “Emergency Control Room” (ECR) shall be allocated and maintained
by the site administrator or a designated person, whereas the “Emergency Management Center” (EMC)
and Crisis Management Room (CMR), Crisis Communication Room (CCR) and Relative Response
Room (RRR) are to be set up for the emergency management and crisis management. Designated
location of each site/field and corporate facilities shall be defined in the ERP, EMP, and CMP.

For oversea Assets, required facilities shall be outlined in the Asset ERP or Asset EMP.

The ECR, EMC, CMR, CCR, and RRR shall be properly equipped with or immediately ready for
access to the following minimum requirements:

Copies of related documents such as CP, site specific ERP, EMP, CMP, and this standard

Adequate phones and hotline which is ready to be called by the IC and which are capable
of making a call outside the country

Projector(s)/computer(s)/printer(s)

Wi-Fi and Internet Network

Fax machine(s)/photocopier(s)

All necessary board(s)/flip chart(s)

Maps and layouts of the site/facilities which the company is involved with

Emergency contact lists

Administrative equipment e.g. papers, pens, markers, sticky notes (post-it), magnets, etc.
Other emergency equipment that may be required by the emergency team

Administrator/designated person of each location shall be nominated to maintain the emergency
room with his/her responsibility to:

Regularly check and maintain the room status and response equipment as listed above.

Be familiar with set up of the ECR, EMC, RRR, CCR, and CMR preferably within 10
minutes or as soon as after notification of any emergencyicrisis.

Functional testing and inspection of all emergency response equipment shall be regularly carried out
by the assigned parties following the plans. Where equipment is found to be defective or expired, it
must be promptly repaired or replaced. Stock of such equipment shall be maintained. All records
shall also be maintained for periodical review in order to determine whether the plans are adequately
implemented.

In some situations where the EMC or CMR cannot be accessed, the CMT or EMT can manage the
emergency or crisis by using the online Emergency Information Management System (EIMS) or
proper facilities depending on the situation.
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4.2.3 Personnel

The Emergency and Crisis Team members must have qualifications and competency to deal with an
emergency or a crisis situation. A number of designated duty personnel to form an emergency team,
ERT, EMT, or CMT must be suitably assigned. Individual competency of the duty personnel shall be
periodically tested to determine whether further training and knowledge is required to develop their
capabilities in dealing with the situations.

The EMT may be in the form of a Duty Roster Team for those assets that have sufficient capability.
If some assets that have no capability to have a duty roster team, then the Duty Officer shall be
assigned as the representative to first deal with an emergency. The details of the EMT shall be
described in the Asset EMP.

4.3 COMPETENCY MANAGEMENT

4.3.1 Training

Training shall be regularly held to ensure that all emergency team members and other relevant
personnel within the respective Division/Asset/Project have knowledge and skills to implement the
plan and carry out their roles and duties during the emergency or crisis situation.

Type and frequency of training provided to the team members are based upon the assigned roles and
responsibilities and the annual evaluation of training needs. The training courses are provided in the
training matrix attached in the SSHE Training and Competency Standard (11038-STD-SSHE-305).

4.3.2 Drills and Exercises

In order to evaluate the thoroughness and effectiveness of the emergency and crisis management,
it is necessary to conduct periodic drills and exercises, maybe tabletop exercises, functional
exercises or full-scale exercises, which shall represent various scenarios designed to challenge each
emergency response organization.

At each operating siteffield, simulated drills and exercises with different potential scenarios are to be
designed by focusing on Major Accident Events (MAEs), for example fire, evacuation, man-
overboard, chemical spill, etc., shall be carried out on a regular basis at a pre-determined interval.

At the corporate level, a crisis exercise with a selected asset shall be carried out once every year
among operational site/field and support functions at their head office. This is to involve the
responses and the communications channel.

Records of drills and exercises are to be kept for further tracking. These records can be used for future
planning, determining the status against the requirements, and determining the needed improvements.

5. RESPONSE PHASE

This section describes the response actions ranging from the initial notification to early coordination
efforts to assess and disrupt the threat, to prepare activation of the emergency team and to deploy
other assistance that may be requested. These actions do not necessarily occur in sequential order;
many may be undertaken in concurrent responses.
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51 EMERGENCY/CRISIS NOTIFICATION AND TEAM ACTIVATION

Figure 1: Emergency/Crisis Notification and Team Activation
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5.2 COMMUNICATION AND INFORMATION MANAGEMENT
The objectives of the communication and information management are to:
Establish and disseminate notifications and warnings system.

Formulate, execute, and communicate the decisions between the emergency and crisis
team leaders.

Request support of emergency and crisis related activities.

Develop and maintain overall awareness within or across the affected and concerned
parties and authorities.

To prevent loss of life, property and environment, a warning system shall be established to detect
any seasonal natural disaster (e.g. tropical cyclone/adverse weather, etc.) or a data analysis to
determine the possibility of its development before issuing the alert or notification messages within
the company.

Toensure effective communication during the emergency situation, all relevant personnel, especially
emergency team members, shall be communicated of how to clearly report the situation within and
between locations via the specified channel. Clear language and information sharing protocols need
to be identified.

Communication facilities, which include telecommunication network and IT facilities, shall be made
available at all time. Their quantity and extra equipment shall be adequately supplied depending on
the location of the site/field itself, as identified in ERP, EMP, and CMP. Instruction of how to use the
facilities properly and efficiency should be developed. Periodical checks should also be carried out
to ensure readiness of the communication equipment.

A debrief meeting following drills, exercises, or any occurrence of a real emergency, regardless of
its severity or duration, shall be carried out among all key members participating in the emergency
to:

Assess the emergency and CMPs against drills, exercises, and real emergencyicrisis
situations.

Review any deficiencies of the relevant plans.
Identify any remedial actions for further improvement.

A report or minutes from the debrief session shall be prepared and approved by the emergency and
crisis team leader and copied to the SVP, SSHE Division respectively. The progress of all action
items is to be followed-up via any relevant SSHE meeting and the SSHE Division is to be notified for
further verification, as appropriate.

All communications with third party and off-site personnel must be channeled through the PTTEP
authorized person, i.e. CMT Leader or designated person(s). The preparation of all communication
messages or information shall be prepared by the CCT.

Emergency and Crisis Management Standard 11038-STD-SSHE-501-R05

6. RECOVERY PHASE

The disaster recovery plan (IT infrastructures) and/or business continuity plan define a company’s
ability to recover from an emergency/crisis incident and resume or continue operations. These plans
should be established to outline the recovery alternatives and activities used to restore critical
business processes and reputations. The following steps should be followed while developing the
plans:

1. Set up the strategic objectives.
2. ldentify the scope and boundaries of the plan.

3. Conduct a business impact analysis which is a study and assessment of financial losses
to institution resulting from a destructive event.

4. Conduct sensibility analysis of the plan for CMT Leader/EMT Leader to make facts-
based decisions.

5. Communicate to all emergency/crisis team members to ensure their understanding and
support implementation of the plan.
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Document Owner

Document Custodian

Chief Executive Officer
(CEO)

The owner of the Emergency and Crisis Management Standard is
the SVP, Corporate SSHE Division, with responsibilities for:

Issuing the Emergency and Crisis Management Standard and
its revisions.

Leading and demonstrating commitment to SSHE management
by involvement in the implementation of the Emergency and
Crisis Management Standard

Giving clear directions on how the Security Management
Standard is to be implemented and maintained

The custodian of the Emergency and Crisis Management Standard
is the VP, Safety Management Department, with responsibilities for:

Identifying deficiencies or potential improvements.
Initiating periodic revision
Maintaining revision history and document status register

Demonstrating his commitment by supporting the availability of
the necessary resources in managing the emergency and crisis
situations.

Acting as a leader of the Corporate CMT, when the emergency
situation is declared as a crisis, as well as cooperating with
appropriate national and international authorities and media.

Providing strategic objectives to corporate CMT members.
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All EVPs (continue)

Assisting the CMT Leader implement appropriate business
continuity plans.

All Asset Senior Vice
Presidents (SVPs)

Acting as a Leader of the EMT, so called EMT Leader whenever
an emergency occurs within their respective divisions/Assets.

Ensuring the effective emergency management within their
respective Divisions/Assets/Projects by developing site specific
ERP.

Delegating the duty personnel, in any related discipline, within
their respective Divisions/Assets/Projects, to perform their
duties as defined in the plan.

Ensuring that their personnel are made aware of their plan and
undergo training and exercises to enhance and improve their
emergency preparedness and response. This includes
demonstration of the competency of site/field personnel.
Communicating with their site/field Manager/VP in establishing
a team to address the emergency planning, provide drills and
exercises, review and update the procedures along with the
assistance of SSHE Division.

Monitoring the actual performance against plan, identifying any
improvements needed, and developing a monitoring and
tracking system for verification upon completion of any action.

Providing strategic objectives to EMT members.

President

Demonstrating commitment by supporting the availability of the
necessary resources in managing the emergency and crisis
situations.

Acting as the leader of the Corporate CMT, when assigned or
when the CEO is not available.

Providing strategic objectives to corporate CMT members.

All Executive Vice
Presidents (EVPs)

Deploying this standard within their respective Assets/Functions
Maintaining coordination with SVP of the situation.

Providing regular situation updates to CMT Leader.

Providing any concerned advice and guidance on particular area
of expertise to CMT Leader.

Keeping the CMT Leader informed of any significant
impacts/issues relating to PTTEP business.

All General Managers
(GMs) of International
Assets

Vice Presidents (VPs),

Field Manager, General
Manager or Authorized
Person at Site/Field

Deploying this standard within their respective Assets and
ensure the asset's EMP and CMP are aligned with corporate
plans.

Acting as the Asset's CMT/EMT Leader to manage the
Emergency and Crisis situation according to the Asset's CMP
and EMP in close liaison with Corporate’s CMT.

Providing regular situation updates to Corporate’s CMT.

Acting as a Leader of Onsite ERT, so called OSC whenever an
emergency occurs in their respective Divisions/Assets/Projects.
Ensuring effective emergency management within their
respective Assets by maintaining a site-specific ERP.
Delegating the duty personnel, in any related discipline, within
their respective Assets, to perform their duties as defined in the
plan.

Ensuring that their personnel are made aware of their plan and
undergo training and exercise to enhance and improve the
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VPs, Field Manager,
General Manager or
Authorized Person at
Site/Field (continue)

Senior Vice President,
SSHE Division

emergency preparedness and response. This includes
demonstration of the competency of site/field personnel.

Establishing a team to address the emergency planning, provide
drills and exercises, review and update the procedures along
with the assistance of SSHE Division.

Monitoring the actual performance against plan, identifying any
improvements needed, and developing a monitoring and
tracking system for verification upon completion of any action.
Managing and coordinating the activities of all onsite ERT
members.

Providing advice and support on SSHE related issues.
Ensuring the Division/Asset/Project develops its own plan in
compliance with this standard.

Ensuring that development and updating of the Corporate CMP,
and EMP.

Ensuring that the major emergency exercise and crisis exercise
are conducted.

Monitoring the implementation of the Emergency and Crisis
Management Standard to ensure the effective implementation of
emergency and crisis management system throughout PTTEP.
Ensuring readiness of emergency/crisis management resources
including emergency/crisis organizations, competency, facilities,
etc.
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Set out below are common specific terms presented in alphabetical order:

Asset Refers to an operating Asset, site, or location within a respective
Function Group.

Corporate Refers to the PTTEP business groups hierarchically above Asset
level, and located in the PTTEP headquarters, Bangkok.

Department A subgroup within a Function Group, Division or Asset.

Division A business group may have one or more distinct groups within its

Function Group

hierarchy. These are referred to as Divisions.

Refers to a Corporate level business group. These may have
associated Divisions, Departments, or operational Assets within their
hierarchy.

Crisis

Crisis is a major or catastrophic event (out of control emergency).
A crisis could result in sustained national impacts over a prolonged
period of time; almost immediately exceeds resources normally
available to the company, local authorities and country in the
impacted area; and significantly interrupts governmental operations
and emergency services to such an extent that national security
could be threatened. A crisis may challenge the ability and capacity
of communities, company and country to achieve a timely recovery.

Crisis situations include terrorism that results in extraordinary levels
of mass casualties, damage, or disruption severely affecting the
population, infrastructure, environment, economy, company
reputation, national morale, and/or government functions. In PTTEP
a crisis situation is treated by a tier 3 response level.

Crisis Management Team
(CMT) Leader

Chief Executive Officer (CEO) of the company who has the top
overall authority to manage a group/company impact related to any
crisis situations. He has the authority to activate the corporate Crisis
Management Team (CMT) and work closely with the Asset Crisis
Management Team (CMT) and Asset Emergency Management
Team (EMT).

Emergency

is an occurrence or event, natural or human caused, that requires an
emergency response under determination of affected Asset Senior
Vice President (SVP) or GM of International Asset to protect life,
property and environment. External assistance may or may not be
needed to supplement the company efforts and capabilities to save
lives and to protect property and public health and safety,
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Emergency (continued)

Incident Commander (IC)

On Scene Commander
(0SC)

or to lessen or avert the threat of a major or catastrophe in any part
of the company premises.

Emergency situations can, for example, include disasters,
emergencies, terrorist attacks, terrorist threats, fires, floods, oil and
hazardous material spills, marine vessel and aircraft accidents,
earthquakes, tropical storms, typhoon, war-related disasters,
outbreak of diseases and medical emergencies, etc.

In PTTEP emergency situations can be evaluated and treated by
using a tier 1 — 2 response level.

The affected Asset’'s SVP or authorized person, who has overall
authority and responsibility for supporting and providing tactical
activities and action plans to the OSC, including the development of
strategic objectives. The Incident Commander also sets priorities
and defines organization of the EMT and the overall action plans for
the particular response. He/she has to work closely with the Asset
EMT.

An individual responsible for all onsite responses, especially
providing direction and onsite tactical operations and who always
retains the authority to determine the appropriate course of response
actions. The operational sites/fields are, for example, Bongkot,
Arthit, S1, PSB, Zawtika, Sham, etc. The OSC shall be a Vice
President (VP), field or the top authorized person at that site/field
who has the authority to activate the onsite ERT.
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CSH Safety, Security, Health and Environment Division
CRP Crisis Response Plan

CRT Crisis Response Team

ECR Emergency Control Room

EIMS Emergency Information Management System
EMP Emergency Management Plan

EMC Emergency Management Center

EMT Emergency Management Team

ERP Emergency Response Plan

ERT Emergency Response Team

EVP Executive Vice President

GM General Manager

IC Incident Commander

IESG Oil Industrial Environmental Safety Group Association (Thailand)
MAEs Major Accident Events

osC On Scene Commander

OSRL Oil Spill Response Limited

PSB Petroleum Development Support Base

RRR Relative Response Room

RRT Relative Response Team

RTN Royal Thai Navy

SSHE Safety, Security, Health, and Environment
SVP Senior Vice President

VP Vice President

BCM Business Continuity Management
CCR Crisis Communication Room

CCT Crisis Communication Team

CEN Environment Management Department
CEO Chief Executive Officer

CMR Crisis Management Room

CMP Crisis Management Plan

CMT Crisis Management Team

CP Contingency Plan

CPA Process Safety and Assurance Department
CSA Safety Management Department
CSA/s Security Section
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INTRODUCTION

1. PURPOSE

The purpose of this Emergency Management Plan (EMP) is to clearly define the roles and
responsibilities of the Emergency Management Team (EMT) during an actual or potential emergency
that could create an impact on the PTTEP assets, projects, and its associated stakeholders.
The EMP should ensure an integrated response at the appropriate level to any relevant emergency
and to minimize the potential impact to the people, environment, reputation, viability, operability, and
earning capability of the PTTEP business.

The plan:

Identifies the major risks potentially impacting business operations and local
communities

Describes the response priority, strategies, and the management organization
Sets out the roles and responsibilities of the key personnel involved

Contains internal and external notification procedures, community resources, response
organization charts resources and personnel

Describes how to PTTEP will establish communications to manage the impacts of
the emergency

The response of all PTTEP teams at all levels of the organization will follow the following priorities:
1. The protection of PEOPLE
2. The protection of the Environment
3. The protection of Assets

4. The protection of Reputation

2. SCOPE

This plan applies to all PTTEP assets, projects, and its subsidiaries where PTTEP has control as
the operator in domestic Thailand.
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3. EMERGENCY MANAGEMENT

31 PTTEP EMERGENCY CLASSIFICATION

With reference to the 3-Tier response level definition of Emergency & Crisis in Emergency and Crisis
Management Standard (11038-STD-SSHE-501), Emergency Management Plan covers the situations
in Tier 1 and Tier 2, i.e.,

Tier 1

Involves a problem which has limited impact and minimal potential for escalating, poses
a threat to safety and the environment, poses no threat to the general public.

Can be handled by onsite Emergency Response Team (ERT) within a reasonable time
frame.

Onsite ERT shall be established and members to comprise the Site/Field VP/Manager or top
authorized person as an On Scene Commander (OSC), other key positions and designated persons
of each operational site/field, as defined in the site-specific Emergency Response Plan (ERP).
The team should include but not be limited to the following:

1. ERT Leader (OSC)
2. Intervention team/Fire Fighting team
3. Support team such as Logistics team, Medical team, etc.
4. Event Logger team
Tier 2:

Involves an emergency with greater magnitude and major severity in nature or has
the potential to escalate and continue for a significant period of time until the public may
raise issues and concerns.

May involve damage to PTTEP facilities/assets and/or impact to third parties and may
pose a significant threat to safety, the environment, and its facilities/assets.

May request an external assistant from local authorities in the impact area i.e., Oil
Industry Environment Safety Group Association of Thailand (IESG), Royal Thai Navy
(RTN) for Thailand operations or the nearby oil and gas operating asset, etc.

Results in activation of the Emergency Management Team (EMT).

A corporate EMT shall be established to manage and provide relevant support to the assets in
Tier 2 emergency situations. EMT Members should include the top management/authorized persons
of the Affected Asset and other key positions from various disciplines as defined in the EMP, but not
be limited to the following:
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1. EMT Leader

2. Common members such as Affected Asset duty, Logistics duty, SSHE duty, Relative
Response team duty, Communication team, IT duty, Administration team duty, Event
Logger duty, etc.

3. Specific members such as Drilling duty, Construction duty, Well Operation duty, etc.

International assets should also establish asset's EMT in order to manage and provide support to
operating sites on emergencies in the country as appropriate. Asset’'s EMT is led by asset's GM or
delegated person and has sufficient members to manage the emergency according to asset's EMP.

The consequence severity rate matrix can be used as a guideline to consider the initial appropriate
levels of response to any particular event. See Appendix A: PTTEP Risk Assessment Matrix.

Tier 3:

Involves a catastrophic event resulting in multiple injuries, fatalities, major fires,
environmental damage, toxic gas releases, pandemics, civil unrest, natural disasters,
significant business interruptions and poses a significant threat to the environment or
damage to PTTEP Assets and finally brings in significant media attention.

Requests an external assistant from abroad or international resources i.e., the Oil Spill
Response Limited (OSRL), etc.

Activates Crisis Response Team (CRT) and assigns CRT Leader to prepare/review a
CRP and monitor situations for Crisis Management Team (CMT)'s decision.

Results in activation of the Corporate CMT and Asset CMT if it occurs in an International
Asset.

The Corporate CMT shall be established to manage and provide relevant support to the
assets/projects in crisis situations Tier 3. CMT members should include the top management at the
corporate level and other supporting functions, their responsibilities and procedures as defined in the
Corporate CMP, but not be limited to the following:

1. CMT Leader (CEO)
2. President and EVPs
3. SVP Legal, SVP SSHE, VP of Risk Management, and VP of Communication

4. CRT which consist of Corporate Technical Support team and affected asset/project team
such as Corporate Risk, Legal, SSHE, Investor Relations, Procurement, Social
Responsibility, etc.

5. Administration team

December 2021, Revision 4 Page 3 of 42



Emergency Management Plan 12148-PDR-SSHE-501/02-R04

3.2 EMERGENCY NOTIFICATION AND COMMUNICATION

3.2.1 Emergency Notifications and Actions of the Asset

The activation of emergency and the emergency response actions on site will be done in accordance
with asset or site ERP/procedure.

However, in all cases, PTTEP Corporate shall be notified of such emergencies as per the following
steps: (as shown in Figure 1)

Figure 1: Emergency Notification

1. Inanemergency case, the OSC of the Affected Site shall contact Asset Duty Officer as
soon as possible.

2. Upon receiving the emergency call, Asset Duty Officer will consult with OSC and Line
Function to identify the Tier level of the emergency.

If the emergency is minor and under Tier 1, the duty person should inform asset’s
VP (and SVP) for information and then follow up the information with asset/site, until
a back to normal situation is declared.

If the emergency is identified as Tier 2 or above, Asset Duty shall immediately
contact the Bangkok Telephone Operator to activate the EMT and EMC.
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3. The Bangkok Telephone Operator shall activate the Emergency Management Team by
calling support duty persons (via telephone operator), i.e., EMT Leader (SVP of the
Affected Asset), SSHE, Logistics, Crisis Communication Response, Relative Response,
Event Logger, EMT Administrative, IT Duty and specific support persons such as in
drilling, well services, construction, etc., as required.

3.2.2 Emergency Notification and Actions of the New Sites

In case that the emergency occurs at a new site which has not been assigned under any asset, for
example:

Exploration drilling of new area
Construction site (Green Field)
Barges, vessels coming to work in a PTTEP area

In these cases, Company Site Representative at site will take the OSC role and conduct Emergency
Response according to the Site Emergency Response Plan. The structure of Emergency Notification
and Communication to PTTEP Corporate will be as shown in Figure 2.

Figure 2: Emergency Communication when case occurs at Support/Service Site
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1. Company Site Representative (OSC) at the site will report the emergency to his/her
functional duty person.

2. Upon receiving the emergency call, the Duty Person will consult with OSC and Line
Function to identify the Tier level of the Emergency.

If the emergency is minor and under Tier 1, the duty person should inform the Line
Function VP and SVP for information and then follow up the information with the site,
until a back to normal situation is declared.

If the emergency is identified as Tier 2 or above, the Duty Person shall immediately
contact the Bangkok Telephone Operator to activate the EMT and EMC.

3. The Bangkok Telephone Operator shall activate the Emergency Management Team by
calling related duty persons (via telephone operator), i.e., EMT Leader (Functional
SVP), SSHE, Logistics, Crisis Communication Response, Relative Response, Event
Logger, EMT Administrative, IT Duty and specific support personnel such as in Drilling,
Well Services, Construction, etc., as required.

Note:

In case Asset or Functional VP or SVP of the Affected Asset/Site is absent, the acting
VP and/or SVP shall be responsible for taking the above roles & responsibilities.

If the situation has escalated to Tier 3, the EMT Leader shall consult with
Asset/Functional EVP to consider activating the CMT according to the Emergency and
Crisis Management Standard (11038-STD-SSHE-501) and Crisis Management Plan
(12148-PDR-SSHE-501/01).
3.2.3 Communication during Emergency
During an emergency, communications shall be by the following methods.
a. Communication channels between EMT Leader and OSC are:
Telephones
Fax
Radio
VDO conference
Microsoft Team or another system
b. Communication of Duty Roster Group:
Mobile Phone

c. Emergency Call Message:

Tierl Emergency at ........oovvvvvvveveneennnnnn For information and standby
(augiifivignisalaniiu seeud 1 7. udoRanmuuaatanANNNIaN)
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Tier2 Emergencyat............. Go to Emergency Management Room immediately
(vauzfifivansalanidu sseuid 2 9. AraINTivasianisazanifusiiu)
Tier 3 Emergencyat............. Go to Emergency Management Room immediately
(neugdifiivansaianidu SEEUA 3., n:m'\mﬁﬁaﬁmmimaxqmi‘mmu)

Emergency is over. (aausfitvansaiiingaizilng)

3.2.4 Notifications to Stakeholders
The EMT Leader must be sure to notify the Stakeholders, including but not be limited to the following:

Government authorities: Department of Mineral Fuels (DMF), Royal Thai Navy
(RTN), etc.

Partners or shareholders

Staff and relatives of affected staff
Contractors and relatives of affected persons
Customers

Media

3.3 EMERGENCY MANAGEMENT STRUCTURE & GENERAL RESPONSIBILITIES

The EMT generates Strategic Objectives, determines the potential impact and response priorities,
and ensures that emergency response operations are performed in a safe fashion, interacts with
senior company representatives, CMT, stakeholders, agencies and the public, and handles any
personnel, relative and/or media matters.

The EMT can provide advice and guidance to the affected operational asset but ultimately
the decision to carry out a particular course of action rests with the OSC.
3.3.1 Expanded Emergency and Crisis Management for PTTEP

There are 3 levels of the Crisis and Emergency Response Strategy which are related as follows:
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Thailand Assets/Sites Overseas Assets/Sites

Tier 3 - Crisis Management

| ‘ ‘ Asset CMT

— F—— Led by Designated

re Team . upport Team Asset CMT Leader
- AIEVPs Crisis Response Team - CMIT secretariat team (SSHE) | €| (oo vocos omp at
= SVP SSHE + Office Facility Management the office in the
« SVP, Legal Team :
= VP, Communication * CMT Event Logger (PTTER CEEEmE S
= VP, Risk management Duty Roster) Y
« IT Support

Corporate Crisis Management Team (CMT)
follows Crisis Management Plan (CMP) in Bangkok

I Tier 2 - Emergency Management
Incident Commander
(EMT Leader)
v
I ] | Asset CMT
E Du Led by Designated
Technical « EMT
ssHEDuy| || CCTouty | |* PTIEPHSad | | gypport Team | Administration Asset EMT Leader
uty Office + Drilling + Event Logger follows Asset EMP at
Bongkol - Well the office in the
N g?“’t Engineering operating country
- Relative " « Sale &
LDSE;CE Response * SPN Gommercial
Team Duty = SPH « Construction
E'L = Medical Team

Bangkok Emergency Management Team (EMT)
follows Emergency Management Plan (EMP) in Bangkok

Tier 1 - Emergency Response
On Scene Commander - 0SC
(ERT Leader)

Intervention Team L Other Support
Fire Fighting ‘ L ‘ ‘ Team ‘ ‘ Medical Team ‘ ‘ Team(s)

Onsite Emergency Response Team (ERT) follows site specific Emergency Response Plan (ERP)
at the scene of operational siteffield

Figure 3: Expanded Emergency & Crisis Management for PTTEP
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EMERGENCY MANAGEMENT TEAM MEMBERS AND DUTIES

EMT Roles and Responsibilities

3.4.1.1 EMT Leader

Role:

Asset SVP

Location to Report:  EMC and/or online

Emergency level: Tier 2/3

Basic Function: Manage the EMT to support emergency activities

Responsibilities:

Ensure that proper EMT is activated and ready to provide support to the affected site.

Ensure that they formally notify PTT (Report format is in Appendix B), JV Partners, DMF
and Duty Persons that an emergency has arisen, and responses are being conducted.

Seek additional support from internal and/or external expertise if the situation requires.

Continually monitor and identify the situation of the emergency and decide whether
the situation is or likely to escalate to become a crisis.

Provide a regular update (at least once an hour) of important events, commitments,
decisions, etc., regarding the emergency status to the EVP of Affected Asset. (Refer to
Appendix C: Emergency Hourly Situation Report Form)

Ensure that Business Continuity Plan (BCP) is activated, if needed.

Specific Tasks:

When notified of an emergency Tier 2 or 3, proceed to the EMC and/or online.

Ensure the sign-in of selective EMT members on Registration Board/record or Online
registration system.

Request a filled out EMT Incident Report Form from the Bangkok Telephone Operator,
if you have not already done so.

If Medical cases (casualties) have been reported, ensure that the Medical and
Occupational Health Section is notified and mobilized to the EMC.

Implement the EMP to identify, prioritize, and implement appropriate response to
immediate situation and to provide support to the OSC and/or Site ERT.

Supervise and coordinate the EMT. Consult and/or provide advice to the Asset VP to
coordinate with the OSC to implement tactics to recover from the emergency situation.

Call for “Timeout” whenever there seems to be conflicting situations in the EMC in order
to update the following items:
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Exact status of the event at the accident scene & evacuation details 3412 Asset VP

Status of support provided to the site, i.e., logistics & transportation,

) ) o Role: Coordinate with OSC to identify operational tactics to deal with the situations
accommodations, Fire Fighting, Medevac, etc. and identify support from specific disciplines. Give operational advice to the
Urgent support required (internal/external supports) EMT Leader and coordinate with the EMT as assigned by the EMT Leader.
Brainstorm and resolve key issues. Location to Report: EMC and/or online
Make a note of all relevant information received and consequential activity performed Emergency level: Tier 23
and pass each note to the Event Logger for logging. . . . . . . L .
P 99 9ging Basic Function: Continue safe operation of the operation and its facilities. Closely coordinate
Set up teams to address the short-term reinstatement or permanent restoration, consider with the OSC to keep updating the emergency events and any support
the need for personnel changes over during the emergency lifecycle. requested from the operating site.
Ensure that a record is kept of all significant events, decisions, etc., (within own sphere) Responsibility:

and pass this to the secretarial system (hourly collection). Be a focal point to coordinate with the OSC for operational tactics to recover from the

Aide-memoire: emergency situation.
Refer to EMT Members aide-memoire (Appendix D) Support EMT leader to coordinate with other duty persons and EMT on Emergency
support.
Plus 1 hour:

Support the EMT as requested by the EMT Leader.

Ascertain what has happened?
Specific Tasks:

Are resources sufficient and have been notified?

When notified of an emergency Tier 2 or 3, proceed to the EMC.
Is there sufficient field support? o . ) . . .

Sign in to the EMT Registration Board/record or Online registration system.
Where the media activity center is? . L

Receive briefing from the Asset Duty.

Are all sources of information being monitored? . . . R . .
9 Be a focal point to communicate with the OSC to assess the situation and identify means

What are the emerging issues? to recover from the emergency and support the assets.
Have any public releases been made? Receive situation reports from the OSC and take appropriate actions.
Are we supporting the authorities sufficiently? Communicate with members of the EMT, i.e., logistics, media response, relative

response, etc., for the support required.
Plus 5 Hours and beyond:
Request additional specific support, i.e., construction, drilling, well Services, etc., as
Review what has happened required

Review resources (EMT) and determine need to establish shifts Ensure that the OSC is aware of the issues and activities of the EMT, in particular those

Get update on emergency response strategy that will directly affect the operational response.

What is our media strategy and is the company being proactive? Report directly to the Asset SVP upon his/her arrival to EMC and hand over the EMT

leader roles to the SVP.
What are the key issues?

Update the situation as received from the OSC at regular intervals.
What commitments have been made and are deadlines being met?

Use plot plans/maps to build up a picture of the incident.

Make a note of all relevant information received and consequential activities performed
and pass each note to the Event Logger for logging.
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Follow the appropriate Contingency Plan and other associated plans to support the EMT
Leader.

Advise the EMT Leader on the potential escalation points of the operational support.
Work closely with other EMT members to ensure resources are effectively utilized.
Update the EMT Leader to ensure effective support/priorities are clearly understood.

Assess the field operational requirements — consider “worst case” and probable
scenarios.

Continue to develop tactical objectives with the EMT Leader as the emergency develops.

Work closely with the Event Logger to ensure that they are provided with accurate
information.

Utilize the Time Outs (Initiated by the EMT leader) to update the EMT of the on-going
situation.

Provide regular situation reports to the EMT.

Maintain a personal log of events of all activities undertaken during the emergency life
cycle.

Consider the need for personnel changes over and during the emergency lifecycle.

3.4.1.3 Affected Asset Duty

Role:

Act as focal point to communicate between the site OSC to handle
the Emergency Situation. Work closely with Asset VP to support the EMT
as assigned by the Asset VP. Tasks to support other operation aspects, i.e.,
urgent material requirements, etc., are not recorded here.

Location to Report: ~ EMC and/or online

Emergency level: Tier 2/3

Basic Function: Closely coordinate with the OSC to keep updating the emergency events

and any support requested from the operating site.

Responsibility:

Activate the EMT as the EMT Leader requests.
Inform and consult with the Asset SSHE, if required.

Support the EMT leader and Asset's VP to coordinate with other duty persons on
Emergency support.

Support Asset’s VP and EMT as requested by the EMT Leader.

Formally notify JV partner(S).
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Specific Tasks:

When notified of an emergency Tier 2 or 3, proceed to the EMC.
Sign in the EMT Registration Board/record or Online registration system.

If an emergency is verified as Tier 2 or 3, request the PTTEP Telephone Operator to call
the Asset's VP and mobilize the Duty Roster Team Members and then proceed to
the PTTEP EMC.

Report directly to the Asset VP upon his/her arrival to EMC and update him/her at regular
intervals.

Request an updated Personnel On Board (POB) and weather forecast.
Use plot plans/maps to build up a picture of the emergency.

Make a note of all relevant information received and consequential activities performed.
Pass each note to the Event Logger for logging.

Work closely with the VP and other EMT members to ensure resources are effectively
utilized.

Update the EMT to ensure effective support/priorities are clearly understood.
Consider the need for personnel changes over and during the emergency lifecycle.

Work closely with the Event Logger to ensure they are provided with accurate
information.

Maintain a personal log of events of all activities undertaken during the incident life cycle.

3.4.1.4 SSHE Duty

Role:

Act as SSHE Advisor

Location to Report: ~ EMC and/or online

Emergency level: Tier 2/3

Basic Function: Advise the EMT Leader on safety, security, health, and environment matters

Responsibility:

Advise on SSHE related requirements to EMT Leader.

Identify parties (authorities) to be contacted or advised of the situation as dictated by
statutory and other requirements.

Specific Tasks:

Upon receiving an emergency Tier 2 or 3 call from the Bangkok Telephone Operator,
proceed to the EMC.

Sign in the EMT Registration Board/record or Online registration system.
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Immediately notify DMF and PTT (Corporate SSHE) including updated information when
significant situation changes occur (See contact number as PTTEP contact list in
Appendix E).

Notify Royal Thai Navy, Marine Department, Pollution Control Department and/or other

authorities if needed (see contact number as PTTEP Emergency contact list).

Ensure that authorized person request support from the Oil Industry Environmental
Safety Group Association (IESG) and Oil Spill Response Limited (OSRL), refer to
Appendix F. International SOS if needed (see contact number as PTTEP Emergency
contact list).

Make a note of all relevant information received and consequential activities performed
and pass each note to the Event Logger for logging.

Call in or consult other members of the SSHE departments, if required.
Advise the EMT Leader on safety, security, health, and environment matters.

Provide technical advice on equipment and resources to be utilized to control any
situation and contain its impact.

Advise of requirements under the various SSHE regulations and other statutory reporting
requirements.

Provide technical data as is required by the site emergency response organization and
the EMT.

Consider the need for personnel changes over during the emergency lifecycle.

When the emergency has been declared as finished, collect a copy of the Emergency
Log, and originals of all other communications (e.g. other log sheets, questionnaire
notes, faxes, etc.) made by EMT members, for analysis and improvement of emergency
preparedness.

3.4.1.5 Logistics Duty

Role:

To act as a point contact and advisor of Logistics related

Location to Report:  EMC and/or online

Emergency level: Tier 2/3

Basic Function: Provide services, material, and transportation in support of emergency

Act as the PSB Duty in case there is an emergency at PSB (Songkhla/
Ranong)

Responsibility:

Serve as Communication Focal Point with PSB in case of an emergency at PSB.

Provide support on all logistics related.
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Specific Tasks:

Upon receiving an emergency Tier 2 or 3 call from the PTTEP Telephone Operator,
proceed to the EMC.

Sign in the EMT Registration Board/record or Online registration system.

Coordinate and consult with other members of the Logistics Team as required, to ensure
availability/continuity of all services, materials, and modes of transport required.

Consider mobilization of additional specialist logistical support depending on the incident.

Arrange for the provision of all logistical requirements to aid the incident response (Air,
Sea and Land based assets).

Establish the latest weather reports and forecast for the area of the incident scene.
Work closely with Asset Duty to ensure that the supply of logistical support is effective.
Ensure that the Logistics Status Board is maintained with the up-to-date information.
Request support from the Event Logger as appropriate.

Where appropriate, give estimated time of arrival and relevant call signs for all logistical
support.

Utilize the Time Outs to update the EMT of the on-going situation regarding logistical
support.

Make a note of all relevant information received and consequential activities performed
and pass each note to the Event Logger for logging. This may include personnel
movement, Estimated Time of Departure and Estimated Time of Arrival, etc.

Advise the EMT Leader of logistics support status.

Maintain a personal log of events of all activities undertaken during the incident life cycle.
Ensure completed log sheets are passed to the Event Logger.

Consider the need for personnel changes over and during the emergency lifecycle.

Retain all information regarding mobilization of resources and liaise with the EMT Leader
regarding longer term financial implications.

3.4.1.6 Crisis Communication Team (CCT) Duty

Role:

Act as a point of contact and advise on all press related issues

Location to Report: EMC or online

Emergency level: Tier 2/3
Basic Function: Provide advice on all press related issues in support of emergency
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Responsibility:

In conjunction with the EMT Leader, establish a pro-active media liaison and
communication strategy.

Brief the EMT Leader on media interest, issues developing and requests from the media
for information.

Assist in developing/delivering a response to the media as directed by the EMT Leader.
Notify DMF and PTT Communications Units on the formal emergency situation.

Follow the Crisis Communication Guideline.

Specific Tasks:

Upon receiving an emergency Tier 2 or 3 call from the PTTEP Telephone Operator,
proceed to the EMC.

Sign in the EMT Registration Board/record or Online registration system.
Receive briefing from the EMT Leader.

Provide a point of contact and advise on all press related issues (Refer to PTTEP Crisis
Communications Manual).

Determine potential level of media interest and mobilize the CCT as necessary.
Complete the Initial Media Holding Statement.
Begin work on developing the first press release.

Maintain a log of media activity identifying the line of questioning from the media and
issues developing and pass this information to the EMT Leader and CCR (if the CMT is
activated) on a regular pre-agreed frequency.

Establish contact numbers where the media can call for information.

Pass any press releases to the EMT Leader for approval process. Note: CMT Leader
has to approve all press releases.

Once the press releases are approved ensure all members of the EMT, CMT, Relative
Response Team (RRT) and CCT receive a copy.

Ensure that the Event Logger has a record of all contact with authorities.
Update the EMT Leader on all media issues.

Work with the Bangkok Office Duty to support the Receptionist/ Security if the press/
NGOs begin to show interest or arrive at the PTTEP office.

Maintain communications within the CCT team and provide regular updates.
Monitor media related to the emergency.

Consider using a Media Monitoring Service (on call-off contract) to monitor electronic
media and record relevant broadcasts including social media.
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Maintain a personal log of events of all activities undertaken during the incident life cycle
and pass completed log sheets to the Event Logger.

Liaise with the EMT Leader and CMT if there is a requirement to up front any press
interviews/conferences.

Ensure there is a consistent and coordinated media response from all access points to
PTTEP (Reception, Telephone Operator, Alternate Site Offices, etc.).

Consider the need for personnel changes over during the emergency lifecycle.

Other than these actions refer to the Crisis Communication Manual.

3.4.1.7 Relative Response Team (RRT) Duty

Role:

Act as a point of contact and advise on all Human Resource
related issues

Location to Report:  EMC and/or online

Emergency level: Tier 2/3

Basic Function: Provide support on Human Recourse issues handling.

Responsibility:

Advise the EMT Leader on personnel and welfare issues relating to staff.
Maintain POB on site and the status of casualties.
Enact company personnel policies relating to staff welfare.

Co-ordinate with hospitals for the treatment of injured persons, provide additional
support if required.

Ensure that appropriate legal advice is available for the EMT Leader when making critical
decisions.

Provide internal communication to staff.

Follow the Relative Response Plan.

Specific Tasks:

Upon receiving an emergency Tier 2 or 3 calls from the PTTEP Telephone Operator,
proceed to the EMC.

Sign in the EMT Registration Board/record or Online registration system.

Establish numbers of personnel involved in emergency by obtaining POB list if an
offshore emergency.

Establish status of personnel involved in the emergency including injuries and
movements to other locations.

Consider the mobilization of the RRT to support any enquires from family and friends.
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Maintain regular communications with the RRT and ensure they have all the relevant
information related to the emergency.

Ensure that Human Resource Personnel are available to dispatch to reception points as
required (Logistics Base, hospitals, hotels etc.) and maintain close communication with
personnel at all times.

Work closely with EMT Leader and CCT to determine appropriate messages to
employees.

Ensure funds are available for assistance to employees and families (Liaise with EMT
Leader as required).

Assist the Event Logger in tracking of personnel on the status boards and ensure
accuracy of information.

In the event of a serious injury or fatality, liaise closely with the EMT Leader in
determining suitable and timely notification to the Next of Kin (NOK)/Nominated of
Contact (NOC).

Keep details of those seriously injured and fatalities within the EMT and minimize risk of
information leakage to general public.

Establish the requirements for counselling services for those affected by the emergency
(open to all employees and contractors).

Consider the need for personnel changes over and during the emergency lifecycle.
Ensure that all human resource support are stood down following the emergency.

Make a note and maintain a personal log of all relevant information received and
consequential activities performed and pass each note to the Event Logger for logging.

Other than these actions refer to Relative Response Plan.

3.4.1.8 Bangkok Telephone Operator

Role: To handle communication during emergency & set up EMC

Location to Report: ~ EMC and/or online

Emergency level Tier 1/2/3

Basic Function: Provide services on communication in support of emergency
Set up EMC upon activating of the EMT

Responsibilities:

Ensure clear communications among emergency teams as requested by concerned
parties.

Ensure that the EMT Leader is aware of any significant changes at the emergency
scene.

Ensure that the EMC is ready right after activating the EMT.
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Specific Tasks:

Upon receiving emergency information from the Affected Asset, log the information in
the EMT Emergency Report Form (Refer to Appendix G) and submit it to the EMT
Leader.

Call EMT members as requested by Affected Asset Duty or International Asset
Coordinator (if call is from an overseas asset).

If there is an activated EMT, proceed to EMC and set up the EMC to be ready for EMT.

Take the telephone number of any callers and pass these details to the EMT or CMT
(may use an assistant to act as a runner between the switchboard and the teams).

DO NOT release information or details of the emergency to unauthorized callers.
Routine Tasks:

Perform routine testing of all Duty Roster mobile phones commencing every Monday at
13:00 hrs. (Refer to Appendix H: Duty Roster Guideline, item 4).

Record all tests and responses in the Duty Telephone Test Log Book.
Inspect the readiness of the EMC and test the equipment in the EMC to ensure that they
are ready for use every Friday.
3.4.1.9 Event Logger Duty
Role: To act as official recorder for EMT
Location to Report: ~ EMC and/or online
Emergency level: Tier 2/3
Basic Function: Keep logging the situation and actions on the Event Log Board
Responsibility:

Ensure that POB, weather forecast information and other information are updated on the
relevant Log Boards.

Liaise with all EMT to ensure that all information is recorded.
Ensure that all events are precisely and accurately recorded as they occur.
Specific Tasks:

Upon receiving an emergency Tier 2 or 3 calls from the PTTEP Telephone Operator,
proceed to the EMC.

Sign in the EMT Registration Board/record or Online registration system.

Upon being assigned by the EMT Leader, initiate Event Log on the event logging board
and commence compiling a log of events, actions, decisions, and communications.

Ensure that Event Data is clear and displayed to all.
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Check the event logging board for up-to-date critical information.

Record all events precisely, accurately, and clearly including emergency type, location,
date, and times (Refer to Appendix ).

3.4.1.10 EMT Administrator Duty

Role:

Act as an emergency room administration.

Location to Report: ~ EMC and/or online

Emergency level: Tier 2/3

Basic Function: Check and Response Fax, email and information received or displayed from

the Personal Computer (PC) panels and distributed information to the EMT.

Responsibility:

Ensure that the emergency related information is distributed to concerned parties in
the EMT by checking and responding to fax, email and information received or displayed
from the PC panels and distributed information to the EMT.

In case of emergency management via online, control screen and uploaded related
documents/forms for EMT, the following are minimum requirements:

As the first step, start recordings of Microsoft Teams meeting to ensure that any
incident from IT equipment’s failure will be protected from lost information.

Ensure that Information center for uploading & sharing is ready to use.

Specific Tasks:

Upon receiving an emergency Tier 2 or 3 calls from the PTTEP Telephone Operator,
proceed to the EMC.

Sign in the EMT Registration Board/record or Online registration system.

Operate fax machine, computers, printers and to receive or send information as
requested by the EMT.

Distribute information received in the EMC via fax or e-mail or displayed on the computer
panels to the EMT.

Update critical information that appeared on computers which are related to the
emergency to the EMT.

Provide administrative support to the EMT, i.e., search & supply necessary stationary,
coordinate with Bangkok Office Duty to provide food, accommodations which may be
required by the EMT, etc.

December 2021, Revision 4 Page 20 of 42

Emergency Management Plan 12148-PDR-SSHE-501/02-R04

3.4.1.11 Bangkok Office Duty

Role:

Act as a point contact for facilities management and the Asset Duty of
Bangkok Office

Location to Report: ~ EMC and/or online

Emergency level: Tier 2/3

Basic Function: Support during EMT activation, such as ensure that the EMC is ready,

arrange food/drink for EMT during an emergency at other assets.

Serve as asset Duty officer if an emergency happens at the PTTEP
Head Office (EnCo) and PTTEP Core Research Center (PCRC).

Responsibility:

Be a coordinator in the EnCo Emergency Management Team.

Support EMT Leader and Asset's VP to coordinate with other duty persons on
emergency support.

Support Asset's VP and EMT as requested by the EMT Leader.
Ensure that the EMC is ready for use.

Ensure that the electricity, lighting, and air-conditioning is available.
Ensure that the room facilities are working properly.

Support the need of EMT changes over and during the emergency lift cycle.

Specific Tasks:

Act as Asset Duty officer with refer to Responsibility and Specific Tasks of Asset Duty in
the Item 3.4.1.3.

Anytime that the EMT has been activated, the Bangkok Office Duty will be ensuring that
the EMC is ready for the EMT by getting the Telephone Operator to set-up and prepare
the room for readiness.

This includes:
Sign in the EMT Registration Board.
Receive briefing from the EMT Leader.

Maintain a personal log of events of all activities undertaken during the
emergency life cycle.

Support the need of any EMT changes over and during the emergency lift cycle
by providing food/drink, accommodations, or transportation which may be
required by the EMT.

Support the Receptionist/Security if the press/INGOs begin to show interest.
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Arrange for a press conference room if required by EMT or CMT by coordination with
the CCT Leader.

Make a note of all relevant information received and consequential activities performed.
Sales and Commercial Duty

Act as a point contact for Sales and Commercial

Location to Report:  EMC and/or online

Emergency level: Tier 2/3
Basic Function: Closely coordinate with the customers to keep updating the emergency
events

Responsibility:

Inform customer (PTT, etc.) and concerned parties (DMF, etc.).

Specific Tasks:

Upon receiving an emergency call from the PTTEP Telephone Operator, proceed to the
EMC or online.

Sign in the EMT Registration Board/record or Online registration system.
Receive briefing from the EMT Leader.

Advise the EMT leader on matters relating to Sales and Commercial.

3.4.1.14 Medical Team Duty

Role:

Act as a point contact for issues relating to Medical

Location to Report:  EMC and/or online

Emergency level: Tier 2/3

Basic Function: Advise on issues relating to Medical.

Responsibility:

Advise the EMT leader on matters relating to Medical and follow actions as necessary.

Specific Tasks:

Upon receiving an emergency call from the PTTEP Telephone Operator, proceed to the
EMC or online.

Sign in the EMT Registration Board/record or Online registration system.
Receive briefing from the EMT Leader.
Advise the EMT leader on matters relating to Medical.

Obtain the medical information of the injured persons.
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Coordinate with logistics availability of the transportation for medevacs and estimated
time of departure and arrival to and from the scene.

Activate the Medical Emergency Management Guideline.

Monitor and update the medevac priority list.

Notify those persons receiving care with appropriate medical information.
Activate the additional medevac team as required.

Update the final medevac plan to EMT Leader.

Keep monitoring medevac cases till completion.

Summarize the injured persons status once the medevac plan is completed.

3.4.1.15 Specific Group Duty Members

Role: Subject Matter Experts (SME) to act as a point of contact and advisor
relating to their particular expertise

Location to Report:  EMC and/or online

Emergency level: Tier 2/3
Basic Function: Provide advice to EMT Leader relating to concerned issues in support of
emergency.

Specific Group Duty Members will be called in when their assets have an emergency, or as required
by EMT Leader discretion. The team will consist of, but not limit to the following members:

Drilling Duty

Well Engineering Duty

Exploration Duty

Construction Duty
Responsibility:

Provide advice to the EMT Leader relating to issues of concern in support of the
emergency.

Specific Tasks:

Upon receiving an emergency call from the PTTEP Telephone Operator, proceed to the
PTTEP EMC or online.

Sign in the EMT Registration Board or link or QR code.
Receive briefing from the EMT Leader.
Advise the EMT leader on matters relating to their SME.

Call in or consult with other staff in their disciplines, if required.
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Provide support to EMT member, if required.

Make a note of all relevant information received and consequential activities performed
and pass each note to the Event Logger for logging. This is to include personnel
movement, estimated time of departure, estimated time of arrival, etc.

4. DEACTIVATION AND POST INCIDENT ACTIONS

4.1 DEACTIVATION

The EMT Leader, in consultation with the OSC, is the sole authority for deactivating an emergency.
Deactivation should only begin when the OSC and EMT Leader agree that the emergency has been
contained, and satisfactorily overcome in all respects.

For the activities and procedures which must be undertaken to recover from an emergency incident,
the EMT Leader shall ensure that the OSC conduct the following activities, including, but not be
limited to:

The clean-up, maintenance and testing of equipment
The re-commissioning of facilities, plant, and equipment

The replenishment of stocks (such as, firefighting foam, spill clean-up materials,
replacement parts)

The accounting for all expenses incurred as a result of the incident
The filing of insurance claims
Impact or claims from customers related to sales agreements as a result of the incident

Preparation and dispatch of final reports to relevant shareholders, government, and local
authorities

Further requirements can be referred to in the Corporate Business Continuity Procedure (12142-
PDR-002) or concerned Asset Business Continuity Plan (BCP).
4.1.1 Emergency End and Final Actions

Once a decision has been made that no further actions are outstanding and that an emergency is
over, many issues need to be considered before standing down. There is a need to consider the
following:

Ascertain the current position of each team member as regards their role,
responsibilities, and any on-going/outstanding actions.

Identify and assign any outstanding actions including debriefing of interested external
parties, such as partners.

Put in place a review procedure to ensure the completion of outstanding actions.

Liaise with the CMT as necessary to ensure that they have no further requirements.
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Understand any outstanding human resource issues and ensure that the necessary
information is provided, and the appropriate steps are being taken.

Ensure that all staff are aware of the incident close out and update them regarding the
short and long-term issues affecting the company (if known).

Ensure that all information has been captured and recorded.
Have a team debrief before staff leave or return to normal duties.

Ensure to plan a future debrief time when all actions can be analyzed. This can usually
be within 24 - 48 hours of the emergency being closed. Consider including the
participation of an independent reviewer.

This review should also address the sensitivity of the report information and determine
the most appropriate means of secure storage.

After the review a Close-Out Report should be prepared. The report should cover the following:
Understand and document the cause(s) of the emergency.
Document all involved parties and details of participating personnel.

Analyze the response and identify any learning points to be incorporated into the
appropriate procedures and/or to be shared with other parts of the business.

Incorporate a full picture of the costs incurred as a result of the incident.

Review the effectiveness of all actions taken.

4.1.2 Investigations

Incident investigation should be conducted in accordance with Incident Management Standard
(11038-STD-SSHE-601) as soon as possible and safe to do so, after the emergency/crisis situation
has resumed to normal in order to capture actual causes of the incident for proper analysis for
mitigations to prevent reoccurrence and for input into the emergency/crisis improvement strategy.

4.1.3 Post Emergency Reviews

The Company requires that a post-incident review be conducted to examine the Company’'s
response to the emergency incident.

The EMT Leader shall convene a Review Meeting of the emergency. Those attending the Review
Meeting shall include the EMT members, and all other Emergency Team members who participated
in the emergency management. Minutes of the Review Meeting shall be recorded and archived for
future analysis. The Review Meeting shall determine (but not be limited to) the following:

Were employees properly informed of company procedures?
Did employees respond according to company procedures?
Were employee’s responses timely?

Were the procedures adequate?
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What were problems encountered during the response activities?
What can be improved?
How can similar events be avoided in the future?
If public emergency services were involved, they shall be invited to participate in the
critique.
4.2 TRAINING AND EXERCISES

Training shall be regularly held to ensure that all emergency team members and other relevant
personnel within the respective Division/Asset/Project have knowledge and skills to implement the
plan and carry out their roles and duties during the emergency or crisis situation.

Type and frequency of training provided to the team members are based upon the assigned roles
and responsibilities and the annual evaluation of training needs. The training courses are provided
in the training matrix attached in the SSHE Training and Competency Standard (11038-STD-SSHE-
305)

Selected from Weekly Duty
Roster Team and Asset

Tier 2 Yearly Asset SSHE

Note: For table top exercises, to ensure that all duty persons understand and have confidence to
deal with a real emergency, and whether the frequency of table top exercises should take place
more frequently. The exercises can be both informed of in advance or a surprise without advance
notice.

4.3 EMERGENCY MANAGEMENT CENTER (EMC)

Emergency management Center (EMC) is located on the 19% Floor of the PTTEP Bangkok Head
Office, EnCo Building A. The EMC is arranged for the Bangkok Duty Roster Team and concerned
parties to support an emergency response team of the site of Affected Asset.

Figure 4: Emergency Management Center
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Emergency Management Center (EMC) — First In Actions
Access by staff badge.

There are 3 zones: Emergency Management Room for EMT, Crisis Communication
Room for CCT support team, Relative Response Room for RRT support team.

Ensure that the system is working correctly .
Turn on digital projector.
Ensure that all trays are positioned correctly, and that adequate stationery is available.
Log on to the main laptop using appropriate username & password (kept in cupboard).
Check that all telephones are working correctly.
Await brief from the Incident Commander and refer to individual role checklists.
EMT Room Equipment List
Telephones: 15 PABX telephone extensions and 1 teleconference
Fax machine: 1 direct line and 1 external fax machine

Information board: Priority and action board, Logistics Board, Personnel on Board,
Summary board and Interactive Board

Documentation: See Emergency Document List

For an alternative EMC, in the event that the EMC is unavailable due to an Office Building accident
i.e. fire, explosion or bomb threat, there are alternative EMCs at PTT Emergency Centre or other
assigned rooms based on the Office Facility Management Department’'s BCP.
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APPENDIX B: PTT GROUP EMERGENCY INCIDENT REPORT FORM

10 82 obed

The updated PTT Group Emergency Incident Report Form is available on SSHE Intranet > SSHE

MS > Corporate Tools > Appendix - Emergency Management Plan
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APPENDIX C: EMERGENCY HOURLY SITUATION REPORT FORM APPENDIX D: EMT MEMBERS AIDE-MEMOIRE
The updated Emergency Hourly Situation Report Form is available on SSHE Intranet > SSHE MS > The EMT Members Aide-memoire is available on SSHE Intranet > SSHE MS > Corporate Tools >
Corporate Tools > Appendix - Emergency Management Plan Appendix - Emergency Management Plan
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APPENDIX E: EMERGENCY CONTACT LIST

The Emergency Contact list is referred to PTTEP Emergency Contact List in SSHE intranet.
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APPENDIX F: THIRD PARTY EMERGENCY RESPONSE RESOURCES

The responsibility for response, control, and proper handling of emergencies that occur within a
PTTEP area lies directly with the Affected Asset. Resources which will usually be from local sources.
If the emergency requires more resources, activation of regional or international response resources
may be needed.

The CMT may assist with the coordination, procurement, and response of these third-party resources
on behalf of Affected Asset.

The following list some of the available third-party emergency response resources:
QOil Spill Response

IESG (QOil Industry Environmental Safety Group) is an organization that provides oil spill equipment
in response to Oil Spill Tier 2. PTTEP has been a member of IESG and can request assistance. If
needed, consult with Corporate Environmental team for more details. Contact numbers are referred
to Spill Management Plan (12146-PDR-SSHE-501/03)

OSRL (Oil Spill Response Limited) are international oil spill response resource team based in
Singapore. OSRL is equipped with oil spill response equipment and trained personnel available for
handling large oil spills (Tier 3). If needed, consult with VP, Environment Management Department
for more details. Contact numbers can be found in Spill Management Plan (12146-PDR-SSHE-
501/03)

Security and Medical Evacuation Services

International SOS (ISOS) is located in various regional locations; ISOS has the capability to provide
services relating to medical cases, including transportation of injured personnel. Contact numbers
can be found in the PTTEP Emergency Contact list
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APPENDIX G: EMERGENCY REPORT FORM

APPENDIX H: DUTY ROSTER GUIDELINE
The updated Emergency Report Form is available on SSHE Intranet > SSHE MS > Corporate Tools

> Appendix - Emergency Management Plan The Duty Roster Guideline is available on SSHE Intranet > SSHE MS > Corporate Tools > Appendix

- Emergency Management Plan

The form will be completed by the Bangkok Telephone Operator on receiving notification of an
emergency from OSC/GM.
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APPENDIX I: EMT AND CMT INDIVIDUAL LOG SHEET

The updated EMT and CMT Individual Log Sheet is available on SSHE Intranet > SSHE MS >

Corporate Tools > Appendix - Emergency Management Plan
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ROLES AND RESPONSIBILITIES

Document Owner

The owner of the Emergency Management Plan is the VP, Safety
Management Department with responsibilities for:

Approving and issuing the procedure and its revisions.

Ensuring effective implementation of the procedure.

Document Custodian

The custodian of the Emergency Management Plan is the Manager,
Security Section, with responsibilities for:

Identifying deficiencies or potential improvement.
Initialing periodic revision.

Maintaining revision history and document status register.

Emergency Management
Team Member

See section 3.4
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Set out below are common specific terms presented in alphabetical order:

Asset Refers to an operating Asset, site, or location within a respective
Function Group.

Corporate Refers to the PTTEP business groups hierarchically above Asset
level, and located in the PTTEP headquarters, Bangkok.

Department A subgroup within a Function Group, Division or Asset.

Division A business group may have one or more distinct groups within its

Function Group

hierarchy. These are referred to as Divisions.

Refers to a corporate level business group. These may have
associated Divisions, Departments, or operational Assets within their
hierarchy.

Crisis

Crisis is a major or catastrophic event (out of control emergency).
A crisis could result in sustained national impacts over a prolonged
period of time; almost immediately exceeds resources normally
available to the company, local authorities and country in the
impacted area; and significantly interrupts governmental operations
and emergency services to such an extent that national security
could be threatened. A crisis may challenge the ability and capacity
of communities, company, and country to achieve a timely recovery.
Crisis situations include terrorism that results in extraordinary levels
of mass casualties, damage, or disruption severely affecting the
population, infrastructure, environment, economy, company
reputation, national morale, and/or government functions. In PTTEP
crisis situation is treated by a tier 3 response level.

Emergency Management Plan

12148-PDR-SSHE-501/02-R04

Emergency (continue)

Emergency Management
Team Leader (EMT Leader)

Emergency situations can, for example, include major disasters,
emergencies, terrorist attacks, terrorist threats, fires, floods, oil and
hazardous material spills, marine vessel and aircraft accidents,
earthquakes, tropical storms, typhoons, war-related disasters,
outbreak of diseases and medical emergencies, etc.

In PTTEP emergency situations can be evaluated and treated by
using a tier 1 — 2 response level.

Affected Asset’s Leader or Acting person such as SVP, etc., who
has overall authority and responsibility for supporting and providing
tactical activities and action plans to the On Scene Commander
(OSC), including the development of strategic objectives. EMT
Leader also sets priorities and defines organization of the EMT and
the overall action plans for the particular response. He/she has to
work closely with Asset EMT.

On Scene Commander
(0SC)

An individual who is responsible for all onsite responses, especially
providing direction and onsite tactical operations and always retains
the authority to determine the appropriate course of response
actions. Operational sites/fields are examples: Arthit, Bongkot, S1,
PSB, Sham, etc. OSC shall be the top authorized person at that site/
field who has the authority to activate the onsite Emergency
Response Team (ERT).

Crisis Management Team
(CMT) Leader

The President and Chief Executive Officer (CEO) of the company
who has the top authority to overall manage a group/company
impact related to any crisis situations. He has the authority to
activate Corporate Crisis Management Team and work closely with
Asset Emergency Management Team Leader.

Emergency

Is an occurrence or event, natural or human caused, that requires
an emergency response under determination of affected Asset
Leader or Acting Person, to protect life, environment, property, and
reputation or to lessen or avert the threat of a major or catastrophe
in any part of the company premises. External assistance may or
may not be needed to supplement the company efforts and
capabilities to save lives, environmental, protect property, public

health, and safety.

CEN Environment Management Department
CEO Chief Executive Officer

CCT Crisis Communication Team

CMT Crisis Management Team

CPA Process Safety and Assurance Department
CSA Safety Management Department

CSA/S Security Section

CSH Safety, Security, Health and Environment Division
DMF Department of Mineral Fuels

EMC Emergency Management Center

EMP Emergency Management Plan

EMR Emergency Management Room

EMT Emergency Management Team
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EMR Emergency Management Room

EMT Emergency Management Team

ERP Emergency Response Plan

ERT Emergency Response Team

EVP Executive Vice President

GM General Manager

Vv Joint Venture

osC On Scene Commander

PSB Petroleum Development Support Base
RRT Relative Response Team

RTN Royal Thai Navy

SME Subject Matter Expert

SSHE Safety, Security, Health and Environment
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REVISION HISTORY

0 Authorized by: PSH Security, Date: April 2008

Compilation and amendments completed.
Approved for issue.

1 Authorized by: CSH, Date: August 2011

Revised to reflect organization change.

Reviewed roles and responsibilities of EMT members to reflect feedback from major
emergency exercise performed in December 2010.

Added Bangkok Office Officer Duty, Event Logger Duty and Administrator Duty.

Defined scope to cover all Thailand operating Assets.

2 Authorized by: TSH, Date: December 2014

Added the notification and communication of International asset

Removed the Appendix 4 Media Holding Statement and Appendix 5 Media Press Release
Template

Revised INA Function Group Officer to International Asset Coordinator

Changed the responsibility of informing PTT, DMF and JV Partners from SSHE Duty to
CCT Duty person

Changed position title of MRT leader to CCT leader

3 Authorized by: TSH, Date: May 2016
Revised to reflect organization change
Reviewed roles and responsibilities of EMT members
Updated Risk Assessment Matrix

4 Authorized by: CSH, Date: December 2021

Revised to reflect organization change

Reviewed roles and responsibilities of EMT members

Revised PTTEP of Emergency and Crisis Management

Revised Training & Exercise and Emergency Management Center
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Chula Unisearch, Department of Marine Science, Chularongkorn Universitty

254 Chulalongkorn Research Building, 4‘" Floor, Phayathai Road, Pathumwan, Bangkok 10330
Tel: (66 2) 218-2880, Fax: (66 2) 218-2880 ext. 701, Email: unisearch@chula.ac.th

TEST REPORT
Company name: STS Green Company Limited

Project name: Marine Environmental Baseline Survey of Block G1/65

Parameter: Total Mercury Sample Type: Seawater

NO. Sample name Level of ing depth ing date MRL Results Unit
1 G1/65-E1 Surface (1m.) 16/2/2024 0.07 9.05 ng/L
20 m. 16/2/2024 0.07 5.41 ng/L

40 m. 16/2/2024 0.07 15.20 ng/L

Bottom (64m.) 16/2/2024 0.07 5.67 ng/L

2 G1/65-E2 Surface (1m.) 16/2/2024 0.07 16.39 ng/L
20 m. 16/2/2024 0.07 7.05 ng/L

40 m. 16/2/2024 0.07 2.51 ng/L

Bottom (64m.) 16/2/2024 0.07 14.00 ng/L

3 G1/65-E3 Surface (1m.) 15/2/2024 0.07 13.60 ng/L
20 m. 15/2/2024 0.07 9.02 ng/L

40 m. 15/2/2024 0.07 1.38 ng/L

Bottom (69m.) 15/2/2024 0.07 5.61 ng/L

4 G1/65-E4 Surface (1m.) 15/2/2024 0.07 773 ng/L
20 m. 15/2/2024 0.07 6.43 ng/L

40 m. 15/2/2024 0.07 8.65 ng/L

Bottom (64m.) 15/2/2024 0.07 8.36 ng/L

5 G1/65-E5 Surface (1m.) 15/2/2024 0.07 3.83 ng/L
20 m. 15/2/2024 0.07 5.58 ng/L

40 m. 15/2/2024 0.07 7.31 ng/L

Bottom (64m.) 15/2/2024 0.07 7.92 ng/L

6 G1/65-E6 Surface (1m.) 14/2/2024 0.07 4.98 ng/L
20 m. 14/2/2024 0.07 8.89 ng/L

40 m. 14/2/2024 0.07 15.59 ng/L

Bottom (64m.) 14/2/2024 0.07 7.73 ng/L

Method:  Cold-Vaper Atomic Absorption Spectrometric Method

(Dr. Penjai Sompongchaiyakul)
Associate Professor

Date: 4 April 2024



Chula Unisearch, Department of Marine Science, Chularongkorn Universitty

254 Chulalongkorn Research Building, 4m Floor, Phayathai Road, Pathumwan, Bangkok 10330

Tel: (66 2) 218-2880,

Company name: STS Green Company Limited

Project name: Marine Environmental Baseline Survey of Block G1/65

Parameter: Total Mercury

Fax: (66 2) 218-2880 ext. 701,

TEST REPORT

Sample Type: Seawater

Email: unisearch@chula.ac.th

NO. Sample name Level of pling depth pling date MRL Results Unit
7 G1/65-E7 Surface (1m.) 14/2/2024 0.07 577 ng/L
20 m. 14/2/2024 0.07 8.82 ng/L

40 m. 14/2/2024 0.07 1.95 ng/L

Bottom (64m.) 14/2/2024 0.07 7.88 ng/L

8 G1/65-E8 Surface (1m.) 14/2/2024 0.07 16.52 ng/L
20 m. 14/2/2024 0.07 15.42 ng/L

40 m. 14/2/2024 0.07 3.48 ng/L

Bottom (64m.) 14/2/2024 0.07 5.57 ng/L

9  G1/65-E9 Surface (1m.) 14/2/2024 0.07 8.52 ng/L
20 m. 14/2/2024 0.07 9.87 ng/L

40 m. 14/2/2024 0.07 10.16 ng/L

Bottom (64m.) 14/2/2024 0.07 10.79 ng/L

10  G1/65-E10 Surface (1m.) 13/2/2024 0.07 12.90 ng/L
20 m. 13/2/2024 0.07 15.64 ng/L

40 m. 13/2/2024 0.07 12.71 ng/L

Bottom (64m.) 13/2/2024 0.07 13.24 ng/L

11 Reference G1/65  Surface (1m.) 22/2/2024 0.07 3.28 ng/L
10 m. 22/2/2024 0.07 215 ng/L

20 m. 22/2/2024 0.07 1.31 ng/L

Bottom (34m.) 22/2/2024 0.07 1.79 ng/L

Method

Cold-Vaper Atomic Absorption Spectrometric Method

(Dr. Penjai Sompongchaiyakul)

Associate Professor

Date: 4 April 2024
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Chula Unisearch, Department of Marine Science, Chularongkorn Universitty
254 Chulalongkom Research Building, 4" Floor, Phayathai Road, Pathumwan, Bangkok 10330

Tel: (66 2) 218-2880, Fax: (66 2) 218-2880 ext. 701, Email: unisearch@chula.ac.th

TEST REPORT

Company name: STS Green Company Limited

Project name: Marine Environmental Baseline Survey of Block G1/65 and G3/65,
Marine Environmental Monitoring Post Production Drilling and New Representative WHP for DAWB,PSWD,FUWT,JKWO and
JKWN and Post Exploration Drilling for PK-18 Block G1/61 Project,
Marine Environmental Monitoring Post Exploration Drilling for EWT-17C Block G2/61 Project,
Marine Environmental Baseline Survey for G1/61 DEA Project at KPWH, SGWF, SL-KPWH, SL-SGWF and PLEM3

Parameter: Total Mercury Sample Type: Seawater
NO. Sample name Sampling date MRL Results Unit
1 Trip Blank - 0.07 213 ng/L
2 Field Blank (1) 71212024 0.07 1.87 ng/L
3 Field Blank (2) 8/2/2024 0.07 1.50 ng/L
4 Field Blank (3) 19/2/2024 0.07 1.42 ng/L
5 Field Blank (4) 22/2/2024 0.07 1.87 ng/L
6 Field Blank (5) 24/2/2024 0.07 1.36 ng/L
7 Field Blank (6) 28/2/2024 0.07 1.25 ng/L
8 Equipment Blank (Sediment) (1) 71212024 0.07 1.50 ng/L
9 Equipment Blank (Sediment) (2) 19/2/2024 0.07 2.23 ng/L
10 Equipment Blank (Sediment) (3) 22/2/2024 0.07 1.56 ng/L
11 Equipment Blank (Sediment) (4) 24/2/2024 0.07 0.70 ng/L
12 Equipment Blank (Sediment) (5) 28/2/2024 0.07 0.62 ng/L
13 Equipment Blank (Seawater) (1) 8/2/2024 0.07 1.06 ng/L
14 Equipment Blank (Seawater) (2) 19/2/2024 0.07 0.74 ng/L
15 Equipment Blank (Seawater) (3) 22/2/2024 0.07 0.74 ng/L
16 Equipment Blank (Seawater) (4) 28/2/2024 0.07 0.47 ng/L

Method:  Cold-Vaper Atomic Absorption Spectrometric Method

(Dr. Penjai Sompongchaiyakul)
Associate Professor

Date: 24 May 2024
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