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15197 1 AAfurU 81939 vaulwnvasulasdrsan lunsiadnalne wunea G1/65 15197 1 AaAuMU 91939 vauwnvasuUasdrsia Tunziadnalneg nanelay G1/65 (va)

AU Datum: Indian 1975 UTM Zone 47N AUNUS Datum: Indian 1975 UTM Zone 47N
#1999 AfagiAans NAANIARUY UTM 81984 nfingiasns ANANSAKUY UTM
Tuguit 2 azAgn (wile) 299330 (Aziuen) wile AzIUBDN Tuguil 2 azAyn (wila) 299330 (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
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AU Datum: Indian 1975 UTM Zone 47N
81989 AfagiAans ANANTALUY UTM
Tuguit 2 azAgn (wile) AB439A (AzTuaan) wile AzIUBDN
#Hudl 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
T 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
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15197 2 AAAurU 91939 vaulwnvaswyasdrsaa lunsiasdnalne wunela G3/65 15197 2 AAAuMU 91939 vaulwnvesuUasd1sia Tunziadnalneg nunelay G3/65 (va)

AU Datum: Indian 1975 UTM Zone 47N AUNUS Datum: Indian 1975 UTM Zone 47N
#1999 AfagiAans NAANIARUY UTM 81984 nfingiasns ANANSAKUY UTM
Tuguit 3 azAgn (wile) 299330 (Aziuen) wile AzIUBDN Tuguil 3 azAyn (wila) 299330 (Azdusen) witle AzudaN
Wit 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 il 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-
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AU Datum: Indian 1975 UTM Zone 47N
#1999 AfagiAans NAANIARUY UTM
Tuzuit 3 asfgn (wila) a9333n (Aziuaan) wile Azduean
Wil B (o)
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

December 2021 UNCONTROLLED when printed, visit PTTEP Intranet for latest version Page 1 of 334
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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
14.0 Deepwater 78
15.0 Appendices 79
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
November 2021 UNCONTROLLED when printed, visit PTTEP Intranet for latest version TOC

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

MiSWACO.

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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REVISION DATE: 19-06-15
DUO-TEC

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.

ENGINEERING MEASURES

Provide adequate general and local exhaust ventilation.

PROTECTIVE EQUIPMENT

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

2/ 4



REVISION DATE: 19-06-15
DUO-TEC
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

REVISION DATE: 19-06-15
DUO-TEC

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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Mi SWACDO._ MATERIAL SAFETY DATA SHEET

i £ Trade Name: BARITE
MATERIAL SAFE?Y 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 CAS No. Wt. % Comments:
Barite [7727-43-7 ©1-93 No comments.
Trade Name: BARITE Silica, crystalline, quartz 14808-60-7 1-11 INo 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 LL.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

P 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..Long term. inha]gtion 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 matlenal -|s not combustible. Use extinguishing media appropriate for
UNPINNo:  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.



MATERIAL SAFETY DATA SHEET MATERIAL SAFETY DATA SHEET

Trade Name: BARITE Trade Name: BARITE
MSDS NO. 10617 Revision Date: 06/04/2017 Page 3/6 MSDS NO. 10617 Revision Date: 06/04/2017 Page 4/6
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|
i oo | 10. STABILITY AND REACTIVITY
Silica, crystalline, quariz 14808-60-7 T-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.
(10H day/40H Materials to Avoid: Not determined.
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,

. . . . . _— 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. Ingredient IComponent Toxicological Summary
Personal Protection Equipment Silica, crystalline, Crystalline silica is the most widely occurring of all minerals. The most common form of silica is
quip ’ - . "
quartz sand. 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 batsectjho? an 'T‘”eas.e‘?t”s‘§ of IutngI;I.canc?Ie'r af“"hng crystalline S|tl|(éatexi)ods§d V}llquderst. .I'?‘RC did
assessment of the chemical hazards associated with this product. The risk of exposure and need for respiratory note that carcinogenicity of crystafiine silica In humans was not detected In all industria

circumstances studied. Further, carcinogenicity of crystalline silica may be dependent on

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

Eyel/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. lcoughing 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 pneumonconiosis ("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.

Product Toxicological Information:
Long term inhalation of particulate can cause irritation, inflammation and/or permanent injury to the lungs. llinesses such
as pneumoconiosis ("dusty lung"), pulmonary fibrosis, chronic bronchitis, emphysema and bronchial asthma may develop.

If exposed to airborne particles of this product use at least a NIOSH-approved N95
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
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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Trade Name: BARITE

MSDS NO. 10617 Revision Date: 06/04/2017 Page 5/6

13. DISPOSAL CONSIDERATIONS

Waste Classification: ND

Waste Management: 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.

Disposal Method: 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: Not regulated for transportation by DOT, TDG, IMDG,

ICAQ/IATA.
Canada TDG Shipping Description: Not regulated.
UN PIN No: Not regulated.
IMDG Shipping Description: Not regulated.
ICAO/IATA Shipping Description: Not regulated.

15. REGULATORY INFORMATION

U.S. Federal and State Requlations
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 |SARA 313 CERCLA CA 65 CA 65 CA 65 CA 65
| TPQs RQ Cancer [ Dev. Tox. | Repro. F Repro. M
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).

1/ 4

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.g@ 20°C

pH-VALUE, CONC. SOLUTION 11.6 SOLUBILITY VALUE (g/100g

H20@20°C)

229/100g 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.

2/ 4



REVISION DATE: 13-03-14 SDSNO.: 11693 REVISION DATE: 13-03-14 SDSNO.: 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
8§22 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 L . . . . . . .

) ; ) . . _ . 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.

3/ 4 414




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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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.

ENGINEERING MEASURES

Provide adequate general and local exhaust ventilation.

PROTECTIVE EQUIPMENT

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/lcm3 @ 20 °C (68°F)pH-VALUE, DILUTED SOLUTION 6.5-9.5 @ 109/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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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-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 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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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

A Schlumberger Company

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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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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Inhalation
Ingestion
Skin contact

Eye contact

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. 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

Storage precautions

Storage class

Packaging materials

Ensure adequate ventilation. Keep airborne concentrations below exposure limits. Take

precautionary measures against static discharges.

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
Chemical storage.

Use specially constructed containers only

8. Exposure Controls/Personal Protection

8.1 Control parameters

Exposure Limits

8.2 Exposure controls

NUI = Nuisance dust, TWA 4mg/m? Respirable Dust, 10mg/m? Total Dust. No biological

limit allocated

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

Hand protection 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

Respiratory protection 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.

Skin and body protection

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

@OD

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 @549/

Melting / freezing point
Boiling point/range
Flash point

Evaporation rate
Flammability (solid, gas)
Flammability Limit in Air

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

No information available
Not applicable
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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/m?/ 40 - 46 Ib/ft®
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

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 /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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Solutions for a better tomorrow

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
Lo o

Solent Chemicals Private Limited (Company Reg. No: 200914789R)
No. 12 New Industrial Road, #03-02A Morningstar Center, Singapore 536202
Tel: (65) 63830138 « Fax: (65) 6383 5228 | admin@solentchem.com



Safety Data Sheet: Solacide
S' Ient y Version 1

Chemlcals Revision date 20 Feb 2017

Solutions for a better tomorrow

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
Tel: (65) 63830138 « Fax: (65) 6383 5228 | admin@solentchem.com
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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)

Acute Tox. 4 (H302)

Xn; R22 T; R23 Acute Tox. 2(H330)
T;R48/23 R43 Skin Sens. 1 (H317)
STOT RE. 1(H372)

2,2™,2"-(hexahydro-1,

3,5-triazine-1,3,5-triyl) 255-208-0 4719-04-4 60-100
triethanol

Tetrasodium
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)
. : X Acute Tox. 4 (H312)
2-aminoethanol 205-483-3 141-43-5 15 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)
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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 (SOx).

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
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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

Storage precautions Keep containers tightly closed in a dry, cool and

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
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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/m*
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/I
Intermittent release 0.028 mgl/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 A1 + 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
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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

Safety Data Sheet: Solacide
Version 1
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Remarks

@ 100g/l H20

10. Stability and reactivity

Contact with strong acids develops formaldehyde.
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10.2_Chemical stabilit

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.

11. Toxicological information
11.1 Information on toxicological effects

Acute toxicity

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 Fatal if inhaled. May cause damage to organs through prolonged or repeated exposure.
Eye contact Causes serious eye irritation.
Skin contact Causes skin irritation. May cause an allergic skin reaction. Components of the product may

be absorbed into the body through the skin.
Ingestion Harmful if swallowed.

Acute toxicity

LD50 Oral > 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
) _ =1025 mg/kg ( Rabbit ) = 1 )
2-aminoethanol =1720 mg/kg ( Rat) mL/kg ( Rabbit) No data available
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Sensitization May cause sensitization by skin contact.

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 None known.

Routes of exposure Inhalation. Ingestion. Skin contact. Eye contact.
Routes of entry Inhalation. Ingestion. Skin absorption.

Specific target organ toxicity Not classified
(single exposure)

Specific target organ toxicity Category 1

(related exposure)

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.

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.

Toxicity to daphnia

Component Toxicity to fish Toxicity to algae and other aquatic
invertebrates
2,2""2"-(hexahydro-1,3,5- No information available No information available No information available

triazine-1, 3,5-triyl)triethanol

Tetrasodium 41 mg/L LC50 (Lepomis 1.01 mg/L EC50 610 mg/L EC50 (Daphnia
ethylenediaminetetraacetate | macrochirus) =96 h (Desmodesmus subspicatus) | magna) =24 h

59.8 mg/L LC50 =72h

(Pimephales promelas) =

96 h
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2-aminoethanol 227 mg/L LC50 (Pimephales | 15 mg/L EC50 65 mg/L EC50 (Daphnia
promelas) = 96 h (Desmodesmus magna) =48 h
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) =
9 h

200 mg/L LC50
(Oncorhynchus mykiss) =
96 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 Empty containers should be taken for local recycling, recovery 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 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

Safety Data Sheet: Solacide
S- Ient Y Version 1

Chemlcals Revision date 20 Feb 2017

Solutions for a better tomorrow

14. Transport information

14.1 UN Number

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

IMDG Hazard class
ICAO Hazard class/division

oo

14.4 Packing group

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

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 (D/E)
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 regulations/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
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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
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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.
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Product name

CAS-No.

Manufacturer or supplier's details

Supplier

Telephone
Telefax

Emergency telephone
number

1. IDENTIFICATION OF THE HAZARDOUS CHEMICALS AND OF THE SUPPLIER

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

4. FIRST-AID MEASURES
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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
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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
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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/cm3 (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

Reactivity

Chemical stability

Possibility of hazardous
reactions
Conditions to avoid

Incompatible materials

Hazardous decomposition
products

: The product does not pose any further reactivity hazards in

addition to those listed in the following sub-paragraph.

No hazardous reaction is expected when handled and stored
according to provisions

Reacts with strong oxidising agents.

: Avoid heat, sparks, open flames and other ignition sources.

In certain circumstances product can ignite due to static
electricity.

Strong oxidising agents.

Hazardous decomposition products are not expected to form
during normal storage.

Thermal decomposition is highly dependent on conditions. A
complex mixture of airborne solids, liquids and gases
including carbon monoxide, carbon dioxide, sulphur oxides
and unidentified organic compounds will be evolved when this
material undergoes combustion or thermal or oxidative
degradation.

11. TOXICOLOGICAL INFORMATION

Basis for assessment

Symptoms of Overexposure

Information on likely routes of
exposure

Acute toxicity
Product:
Acute oral toxicity

Acute inhalation toxicity

Acute dermal toxicity

Information given is based on product data, a knowledge of
the components and the toxicology of similar products.

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.

Inhalation is the primary route of exposure.

LD 50 rat: > 5,000 mg/kg
Remarks: Expected to be of low toxicity:

Remarks: Expected to be of low toxicity if inhaled.

LD 50 Rabbit: > 2,000 mg/kg
Remarks: Expected to be of low toxicity:
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Skin corrosion/irritation
Product:
Remarks: Expected to be slightly irritating.

Serious eye damage/eye irritation
Product:

Remarks: Expected to be slightly irritating.

Respiratory or skin sensitisation
Product:

Remarks: Not expected to be a sensitiser.

Germ cell mutagenicity
Product:
Remarks: Not expected to be mutagenic.
Carcinogenicity

Product:

Remarks: Not expected to be carcinogenic.

Material GHS/CLP Carcinogenicity Classification

Distillates (Fischer-Tropsch), | No carcinogenicity classification.
C8-26 - Branched and Linear

Reproductive toxicity

Product:

Remarks: Not expected to impair fertility., Not expected to be
a developmental toxicant.

STOT - single exposure
Product:

Remarks: Inhalation of vapours or mists may cause irritation to the respiratory system., High
concentrations may cause central nervous system depression resulting in headaches, dizziness
and nausea.
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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.
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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 mgl/I

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

Toxicity to fish (Chronic Remarks: NOEC/NOEL expected to be > 0.1 - <= 1.0 mg/|

toxicity) - (based on modeled data)

Toxicity to crustacean : Remarks: NOEC/NOEL expected to be > 0.1 - <= 1.0 mg/I
(Chronic toxicity) (based on modeled data)

Toxicity to microorganisms : Remarks: Expected to be practically non toxic:

(Acute toxicity) LL/EL/IL50 > 100 mg/I

Persistence and degradability

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.

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.
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14. TRANSPORTATION INFORMATION

National Regulations

International Regulation
ADR

Not regulated as a dangerous good

IATA-DGR

Not regulated as a dangerous good

IMDG-Code

Not regulated as a dangerous good

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

Pollution category
Ship type

Product name
Special precautions

Special precautions for user

Remarks

Additional Information

Not applicable
Not applicable

: Not applicable

Not applicable

Special Precautions: Refer to Chapter 7, Handling & Storage,
for special precautions which a user needs to be aware of or
needs to comply with in connection with transport.

: 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
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
the Manual of Tests and Criteria.

15. REGULATORY INFORMATION

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

mixture

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of Hazardous
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.
Petroleum (Safety Measures) Act 1984.

Environmental Quality Act 1974 and regulation.

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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Other international regulations

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

DSL : All components listed or polymer exempt.
TSCA : All components listed or polymer exempt.
AICS . All components listed or polymer exempt.
IECSC . All components listed or polymer exempt.
PICCS : All components listed or polymer exempt.

16. OTHER INFORMATION

Full text of H-Statements

H304 May be fatal if swallowed and enters airways.
Full text of other abbreviations

Asp. Tox. Aspiration hazard
Abbreviations and Acronyms  : The standard abbreviations and acronyms used in this

document can be looked up in reference literature (e.g.
scientific dictionaries) and/or websites.

Further information

Training advice . Provide adequate information, instruction and training for
operators.
Other information . This product is intended for use in closed systems only.

Due to the conversion of this product to GHS classification
and labelling, there has been a significant change to the
nature of the information presented in chapter 2.

Sources of key data used to . The quoted data are from, but not limited to, one or more
compile the Safety Data sources of information (e.g. toxicological data from Shell
Sheet Health Services, material suppliers’ data, CONCAWE, EU

IUCLID date base, EC 1272 regulation, etc).

This information is based on our current knowledge and is intended to describe the product for
the purposes of health, safety and environmental requirements only. It should not therefore be
construed as guaranteeing any specific property of the product.
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o

A Schlumberger Company

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 MI10459
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. |ARC Classification Group |.

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 Austria Australia Denmark hazards associated with this product. Where this product is used in a mixture with other products or fluids, additional hazards may
Crystalline_P_siIica (impurity) Not determined 0.15 mg/im® TWA __[0.1mg/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
| Crystalline silica (impurity) | 0.1 mg/m® TWA | 01mg/m*TWA | Notdetermined |  0.15mg/m3TWA | Ensure adequate ventilation. Mechanical ventilation or local exhaust ventilation is required.
Component New Zealand Italy Netherlands Norway Personal protective equipment
Crystalline silica (impurity) 0.2 mg/m® TWA Not determined 0.075 mg/m3 0.3 mg/m?® TWA total Eye protection Itis 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? STEL total Norm 143)
dust e . . .
01 mg/trj:z 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/m® TWA  [0.1mg/m3TWArespirable| 3 mg/m?® STEL
free crystalline silica respirable fraction fraction, dust disintegration aerosol
0.3 mg/m® TWA NDS 3 mg/m3 STEL aerosol
>50% free crystalline 1 mg/m? 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/m® TWA NDS 2% dust 2-10% and 10-70%) = = =
to 50% free crystalline IAmorphous and vitreous| 9. Physical and chemical properties
silica silicon dioxide;
CrySlg!gf;%Z'“CO" 9.1 Information on basic physical and chemical properties
Physical state Solid
Powder Dust
Component Spain Switzerland Turkey UK gzzﬁ:rance Odourless
Crystalline silica (impurity) 0.05 mg/m® TWA VLA-ED| 0.15 mg/m? TWA MAK Not determined 0.3 mg/m?® STEL Colour off-white
calculated respirable g
0.1 mg/m? -|PWA Odor threshold Not applicable
respirable
Property Valyes ) ) Remarks
pH No information available
pH @ dilution
Melting/freezing point No information available
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Boiling point/range No information available
Flash Point No information available
Evaporation rate No information available
Flammability (solid, gas) Not Applicable
Flammability Limits in Air
Upper flammability Limit Not applicable
Lower flammability limit >=0.05g/
Vapor pressure No information available
Vapor density No information available
Specific gravity 1.4-18sg 20 °C
Bulk density 528 kg/m3 (33 Ib/ft3)

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
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

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)

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

No information available

Page 9/12

A Schlumberger Company —
VG-PLUS®

Safety data sheet number MI10459

Revision date 04/Dec/2014

13. Disposal considerations

13.1 Waste treatment methods

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

Contaminated packaging
recycling or waste disposal.

EWC waste disposal No.

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

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 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

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)
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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 number MI10290
Version 7

Revision date 09/Jul/2015
Supercedes date 15/Apr/2013

ASchiumberger Company —————
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

Skin corrosionl/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

fap:

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
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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.

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

Storage precautions

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 | Not determined | Notdetermined | 5 mg/m3 TWA | 5 mg/m3 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? 5 mg/m3 TWA
10 mg/m3 STEL
Component Poland Portugal Romania Russia
Calcium hydroxide 2mg/m3 TWANDS |5 mg/m?® TWA indicative 5 mg/mé TWA 2 mg/m® 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? STEL
calculated
5 mg/m® TWA
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Derived No Effect Level (DNEL)

Short term exposure local effects

Calcium hydroxide
Inhalation

Long term exposure local effects

Calcium hydroxide
Inhalation

4 mg/m*

1 mg/m*

Predicted No Effect Concentration (PNEC)

Calcium hydroxide
Fresh Water

Sea Water

Soil

Impact on Sewage Treatment

Intermittent release

8.2 Exposure controls

0.49 mg/L
0.32 mg/L
1080 mg/kg
3 mg/L
0.49 mg/L

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
Hand protection

Respiratory protection

Skin and body protection

Hygiene measures

It is good practice to wear Safety Glasses with Side-shields when handling any chemical.
Use protective gloves made of:, Nitrile, Frequent change is advisable.

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.

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

@OD

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 Remarks
124

> 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 @20 °C
400 kg/m?®

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

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.
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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
ic invertebrates

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

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 (NZloC)

Contact REACH@miswaco.slb.com for REACH information.

15.2 Chemical Safety Report

No information available

Complies

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 Al 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 warrantles as to the information or product; merchantability or fitness

of purpose; any express or implied warranty; or no

t of ir

tual 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 MI14848
Version 4

Revision date 05/Nov/2014
Supercedes date 03/Aug/2011

A Schlumberger Company

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

Safety data sheet number MI14848
Revision date 05/Nov/2014

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. Immediate medical attention is

2.3 Other data

Not classified as PBT/vPvB by current EU criteria

required.
e = A A A 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
A 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
|soall‘<,anes, cyclics, < Ingestion Please see Section 11. Toxicological Information for further information.
2% aromatics
re::tttiz:;lisd\ﬁ:ls-?/::iyth 273-601-0 66990-47-6 30-60 Xi; Ras Skin Sens. 1 (H317) 01-2119123070_42_)( Skin contact Please see Section 11. Toxicological Information for further information.
diethylenetriamine, . X . X . X
maleic anhydride, Eye contact Please see Section 11. Toxicological Information for further information.
tetraethylenepentamin
e and 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% = = "
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) XX 5.1 _Extinguishing media
Xi;R37/38-41 STOT SE 3 (H335)
R67 EI-;%TLS; g Eﬂggg; 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 i .
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.

Keep containers tightly closed in a dry, cool and well-ventilated place. Avoid heat, flames
and other sources of ignition. Oxidizing agents

Storage precautions
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Storage class
Packaging material

7.3 Specific end uses

See Section 1.2.

Flammable liquid storage.

Use specially constructed containers only

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? and ST. EXP =
10mg/m3.

Component

EU OEL - Third List Austria Australia Denmark

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

Not determined Not determined Not determined Not determined

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

Not determined Not determined Not determined Not determined

< 2% aromatics

Hydrocarbons, C13-C16, isoalkanes, cyclics,

Not determined Not determined Not determined Not determined

2-methylpropan-1-ol

Not determined 200 ppm STEL 50ppmTWA 50 ppm Ceiling Butanol|
600 mg/m® STEL 152mg/m3TWA isomers
50 ppm TWA 150 mg/m? 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,
isoalkanes, cyclics, < 2% aromatics

Not determined Not determined Not determined Not determined

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

Not determined Not determined Not determined Not determined

< 2% aromatics

Hydrocarbons, C13-C16, isoalkanes, cyclics,

Not determined Not determined Not determined Not determined

2-methylpropan-1-ol

50 ppm TWA 50 ppmTWA
152 mg/m3 TWA 150 mg/m3TWA

100 ppm TWA
310 mg/m3 TWA

Not determined

Component

| New Zealand | Italy | Netherlands | Norway |
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Hydrocarbons, C11-C14, n-alkanes,
isoalkanes, cyclics, < 2% aromatics

Not Determined

Not determined

Not determined

Not determined

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

Not Determined

Not determined

Not determined

Not determined

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

Not Determined

Not determined

Not determined

Not determined

2-methylpropan-1-ol

50 ppm TWA
152 mg/m3 TWA

Not determined

Not determined

25 ppm Ceiling; 75
mg/m3 Ceiling
Skin

Component

Poland

Portugal

Romania

Russia

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

Not determined

Not determined

Not determined

Not determined

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

Not determined

Not determined

Not determined

Not determined

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

Not determined

Not determined

Not determined

Not determined

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,
isoalkanes, cyclics, < 2% aromatics

Not determined

Not determined

Not determined

Not determined

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

Not determined

Not determined

Not determined

Not determined

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

Not determined

Not determined

Not determined

Not determined

2-methylpropan-1-ol

50 ppm VLA-ED
154 mg/m? VLA-ED

50 ppm STEL 15 min
150 mg/m?® STEL 15
min
50 ppm MAK
150 mg/m? MAK

Not determined

75 ppm STEL
231 mg/m3 STEL
50 ppm TWA
154 mg/m® TWA

Derived No Effect Level (DNEL)

Short term exposure local effects

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetr
Dermal 1388 ug/lcm?

Inhalation
Long term exposure local effects

14693 ug/m?

\

and tri

y

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetr
Dermal 1388 ug/lcm?

Inhalation

14693 ug/m?

y

and tri

y
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2-methylpropan-1-ol
Inhalation

310 mg/m?

Short term exposure systemic effects

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethyl

Dermal
Inhalation

p ine and triethyl

33332 pgrkg
29386 ug/m*

Long term exposure systemic effects

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

Dermal
Inhalation

16666 pg/kg
14693 pg/m?

Predicted No Effect Concentration (PNEC)
Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenepentamine and triethylenetetramine

Fresh Water

Sea Water

Fresh water sediment

Sea sediment

Soil

Impact on Sewage Treatment
Intermittent release
2-methylpropan-1-ol

Fresh Water

Sea Water

Fresh water sediment

Sea sediment

Soil

Impact on Sewage Treatment
Intermittent release

8.2 Exposure controls

0.00217 mg/L
0.000217 mg/L
180 mg/kg

18 mg/kg

146 mg/kg

1 mg/l

0.0217 mg/l

0.4 mg/l

0.04 mg/I
1.562 mg/kg
0.152 mg/kg
0.0699 mg/kg
10 mg/l

11 mg/l

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

Hand protection

Respiratory protection

Skin and body protection

Hygiene measures

It is good practice to wear goggles when handling any chemical. Tightly fitting safety
goggles.

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.

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.
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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 Remarks
No information available

No information available
428 °C Closed cup

Not Applicable

Not applicable

Not applicable

No information available
No information available
No information available
No information available
0.844 @ 25°C.
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

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 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

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/I (4h

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

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

No information available

Water Flea 96h LC50 4720 mg/I
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 I
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 l/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-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 MI10137
Version 7

Revision date 24/Jun/2015
Supercedes date 21/Feb/2015

Mi SWACO

A Schlumberger Cﬂn‘lpal‘.',r.

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 |
[Skin 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

3.1 Substances

Not Applicable
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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
Comments

The viscosity of this product is high enough that it is not an aspiration risk and the R65/H304 phrase does not apply.

*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.

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 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.

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/m3.

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 Not determined skin notation 20 ppm
98 mg/m® TWA 20 ppm TWA; 96.9 98 mg/m?
50 ppm STEL mg/m3 TWA
246 mg/m3 STEL 50 ppm STEL; 242
Possibility of significant mg/m3 STEL
uptake through the skin
2-(2-Butoxyethoxy)ethanol 10 ppm TWA Not determined Not determined 100 mg/m3
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/m3 49 mg/m3 MAK
Skin notation
2-(2-Butoxyethoxy)ethanol Not determined 10 ppm 10 ppm MAK Not determined
67.5 mg/m? 67 mg/m® 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/m3 GW 10 ppm TWA
121 mg/m® TWA 50 mg/m3 TWA
Possibility of significant 20 ppm STEL
uptake through the skin 75 mg/m?® STEL
Skin
2-(2-Butoxyethoxy)ethanol Not Determined Not determined 50 mg/m3 GW 10 ppm TWA
68 mg/m3 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/m? STEL
Skin
98 mg/m3 TWA

20 ppm TWA

Not determined

5 mg/m3 MAC

2-(2-Butoxyethoxy)ethanol

100 mg/m? STEL
67 mg/m3 TWA

Not determined

Not determined

10 mg/m® MAC

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

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/m? STEL 101.2 mg/m? STEL 101.2 mg/m3 STEL
10 ppm VLA-ED 10 ppm MAK 10 ppm TWA 10 ppm TWA
indicative limit value; 67 mg/mé MAK 67.5 mg/m® TWA 67.5 mg/m? TWA
manufacturing,

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 ug/lcm?
14693 pg/m*

246 mg/m?

101.2 mg/m?®
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8.2 Exposure controls

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenep ine and triethy

Dermal 1388 ug/lcm?

Inhalation 14693 ug/m?*
Short term exposure systemic effects

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenep and triethy

Dermal 33332 pglkg

Inhalation 29386 pug/m®

2-butoxyethanol

Dermal 89 mg/kg

Inhalation 1091 mg/m?

2-(2-Butoxyethoxy)ethanol

Inhalation 67.5 mg/m?®
Long term exposure systemic effects

Fatty acids, tall-oil, reaction products with diethylenetriamine, maleic anhydride, tetraethylenep and triethyl:

Dermal 16666 pug/kg

Inhalation 14693 ug/m?

2-butoxyethanol

Dermal 125 mglkg

Inhalation 98 mg/m*

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, tetr y p and triethy

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

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
Hand protection

Respiratory protection

Skin and body protection

Hygiene measures

Safety glasses with side-shields.

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.

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.

@OD

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

Liquid
Viscous

Slight

amber

Not applicable

Values Remarks
No information available

No information available
65 °C / 149 °F PMCC

Not Applicable

Not applicable

Not applicable

No information available

No information available

No information available

No information available

0.93 - 0.96 g/lcm® @ 20 °C.
Insoluble in water

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

Mi SWACO..

A Schlumberger Company
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Safety data sheet number MI10137

Revision date 24/Jun/2015

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

Ingestion Ingestion may cause stomach discomfort.
Unknown acute toxicity Not Applicable.
Component LD50 Oral LD50 Dermal LC50 Inhalation
Fatty acids, tall-oil, reaction products with No data available No data available No data available

diethylenetriamine, maleic anhydride,
tetraethylenepentamine and triethylenetetramine

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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Hydrocarbons, C13-C18, n-alkanes, isoalkanes, > 5000 mg/kg (Rat) > 2000 mg/kg (Rabbit) > 5.2 mg/l (Rat)
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
2-(2-Butoxyethoxy)ethanol = 3384 mg/kg ( Rat ) = 2700 mg/kg ( Rabbit ) No data available

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

ic 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 No information available = 1698 - 1940 mg/L (LC50; Daphnia
macrochirus) = 96 h magna)

1490 mg/L LC50 (Lepomis = 1720 mg/L (EC50; water flea)
macrochirus) = 96 h

2-(2-Butoxyethoxy)ethanol

1300 mg/L LC50 (Lepomis

100 mg/L EC50 (Desmodesmus | 2850 mg/L EC50 (Daphnia magna)
macrochirus) = 96 h =24h

subspicatus) = 96 h
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/Jun/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 d 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 MI11042
Version 5

Revision date 26/Jun/2015
Supercedes date 05/Mar/2013

A Schlumberger Company

Safety Data Sheet
ECOTROL’ RD

o

[ 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. become very slippery. Use personal protective equipment. See also section 8.

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

4.2 Most important symptoms and effects, both acute and delayed
The product should not be allowed to enter drains, water courses or the soil.

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 Environmental exposure controls
hospital as soon as possible. Avoid release to the environment. Local authorities should be advised if significant spillages cannot be contained.
Main symptoms 6.3 Methods and materials for containment and cleaning up
Inhalation Please see Section 11. Toxicological Information for further information. Methods for Containment
Prevent further leakage or spillage if safe to do so.
Ingestion Please see Section 11. Toxicological Information for further information.
) . . . . ) Methods for cleaning up
Skin contact Please see Section 11. Toxicological Information for further information. Sweep up and shovel into suitable containers for disposal. Avoid dust formation. After cleaning, flush away traces with water.
Eye contact Please see Section 11. Toxicological Information for further information. 6.4 Reference to other sections
4.3 Indication of any immediate medical attention and special treatment needed See section 13 for more information.
Notes to physician Treat symptomatically. 7. Handling and storage
5. Fire-fighting measures 7.1 Precautions for safe handling
5.1 Extinguishing media Handling
Handle in accordance with good industrial hygiene and safety practice. Avoid contact with skin and eyes. Avoid dust formation. If
Suitable extinguishing media spilled, take caution, as material can cause surfaces to become very slippery.

Water Fog, Alcohol Foam, CO2, Dry Chemical.
Hygiene measures

Extinguishing media which shall not be used for safety reasons Use good work and personal hygiene practices to avoid exposure When using do not smoke, eat or drink. Wash hands and face
None known. before breaks and immediately after handling the product. Remove contaminated clothing.

5.2 Special hazards arising from the substance or mixture 7.2 Conditions for safe storage, including any incompatibilities

Unusual fire and explosion hazards Technical measures/precautions Ensure adequate ventilation. Keep away from heat, sparks, and flame. Take precautionary
Dust may form explosive mixture in air. measures against static discharges.

Hazardous combustion products Storage precautions Keep containers tightly closed in a dry, cool and well-ventilated place. Protect from moisture
Heating or fire can release toxic gas, Carbon oxides (COx). Avoid contact with: Strong oxidising agents Keep away from direct sunlight

5.3 Advice for firefighters Storage class Chemical storage.

Special protective equipment for fire-fighters Packaging material Use specially constructed containers only

As in any fire, wear self-contained breathing apparatus and full protective gear.
7.3 Specific end uses

Special Fire-Fighting Procedures

Containers close to fire should be removed immediately or cooled with water. See Section 1.2.
6. Accidental rel measures 8. Exposure controls/personal protection
6.1_Personal precautions, protective equipment and emergency procedures 8.1 Control parameters
Extinguish all ignition sources. Avoid sparks, flames, heat and smoking. If spilled, take caution, as material can cause surfaces to 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 |  Notdetermined |
[ Component | New Zealand | Italy | Netherlands | Norway |
| Silica, amorphous | 10 mg/m3 TWA | Notdetermined | Notdetermined | Notdetermined |
Component Poland Portugal Romania Russia

Silica, amorphous 10.0 mg/m® 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/m® 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.
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Respiratory protection

Skin and body protection

Hygiene measures

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.

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.

@OD

9. Physical and chemical properties

9.1 Information on basic physical and chemical

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
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

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

roperties

Remarks

@20°C.

Page 6/11



A Schlumberger Company
ECOTROL" RD

Safety data sheet number MI11042
Revision date 26/Jun/2015

A Schlumberger Company
ECOTROL" RD

Safety data sheet number MI11042
Revision date 26/Jun/2015

No information available
No information available
No information available

Molecular weight
VOC content(%)
Density VALUE

Sensitisation

Mutagenic effects

10. Stability and reactivity

Carcinogenicity

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.

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.
None known.

No route of entry noted.

Specific target organ toxicity (single Not classified

exposure)
Specific target organ toxicity
(repeated exposure)

Aspiration hazard

Not classified.

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.

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
Ingestion Ingestion may cause stomach discomfort.

Unknown acute toxicity Not Applicable.

Prolonged contact may cause redness and irritation.

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

aquatic invertebrates

Silica, amorphous

= 5000 mg/L LC50 Brachydanio

=440 mg/L EC50

[ Component | LD50 Oral |

LD50 Dermal

| LC50 Inhalation |

| Silica, amorphous | No data available |

No data available

[ >22mgl (Rat)1h__|

rerio 96 h Pseudokirchneriella subcapitata 72 dubia 48 h
h
12.2 Persistence and degradability
The product is not biodegradable.
12.3 Bioaccumulative potential
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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 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
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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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Safety Data Sheet

15.2_Chemical Safety Report VERSATROL"M

No information available

16. Other information [ 1. Identification of the substance/preparation and of the Company/undertaking
Prepared by Global Regulatory Compliance - Chemicals (GRC - Chemicals) , Anne Karin (Anka) Fosse 1.1 Product identifier
Supercedes date 05/Mar/2013 Product name VERSATROL'M
Product code PID15065
Revision date 26/Jun/2015 REACH Registration Name Exempt
Denmark Pr. no. 2303874

Version 5

1.2 Relevant identified uses of the substance or mixture and uses advised against
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. Recommended Use Fluid loss reducer.

Uses advised against Consumer use
Full text of H-Statements referred to under sections 2 and 3 1.3 Details of the supplier of the safety data sheet
This product is not classified as hazardous therefore no (H) hazard statements assigned. Supplier

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

Westhill Industrial Estate

*A mark of M-I L.L.C., a Schlumberger Company Westhill, AB32 6TQ
. . Scotland UK
Disclaimer +47 51577424
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 MISDS@slb.com
information, Supplier makes no express or implied warranties as to the information or product; merchantability or fitness 1.4 Emergency Telephone Number
of purpose; any express or implied warranty; or non-infringement of intellectual property rights; and supplier assumes no
resp_onsibility for any qirect, special or ct_:snsequential dam_age_s, results obtained, or the ac_tivities of others._ To the Emergency telephone - (24 Hour) Australia +61 2801 44558, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Europe +44
maximum extent permitted l:_oy law, supplier’s warranty obligations and buyer’s sole remedies are as stated in separate (0) 1235 239 670, Middle East and Africa +44 (0) 1235 239 671, New Zealand +64 9929 1483, USA 001 281 561 1600
agreement between the parties. Denmark Poison Control Hotline (DK): +45 82 12 12 12
Germany +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 (§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
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Exposure Limits NUI = Nuisance dust, TWA 4mg/m3 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

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.

Respiratory protection

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/m*

Not applicable

No information available
No information available
1.04 - 1.06 20 °C
540 kg/m* / ~34 Ib/ft®
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/Jul/’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

Mi SWACO.

A Schlumberger Company

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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REVISION DATE: 15-11-15 SDS NO.: 10432
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

HRP’

A Schlumberger Company

Safety Data Sheet

[ 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

available to health professionals)

Netherlands National Poisons Information Centre (NL): +31 30 274 88 88 (NB: this service is only

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 corrosionl/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

gy

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
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

Ingestion

Skin contact

Eye contact

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 if irritation persists.

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

Main 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.
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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 Adbvice 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
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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/m?; Long term local effects: 20 mg/m?
Long term exposure systemic effects

Triethylene glycol monobutyl ether

Dermal 50 mg/kg

Inhalation 195 mg/m*
Predicted No Effect Concentration (PNEC)

Triethylene glycol monobutyl ether

Fresh Water 1.5 mg/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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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

Respiratory protection

Skin and body protection

Hygiene measures

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.

@OD

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state Liquid
Appearance No information available
Odour Slight
Colour Straw

Odour threshold

Not applicable

Property Values Remarks
pH No information available
pH @ dilution 8-9 (20 g/l IPA)
Melting / freezing point No information available
Boiling point/range No information available
Flash point > 93 °C / > 200 °F PMCC
Evaporation rate Not applicable
Flammability (solid, gas) Not applicable
Flammability Limit in Air
Upper flammability limit Not applicable
Lower flammability limit Not applicable
Vapour pressure No information available
Vapour density No information available
Specific gravity 1.01sg
Bulk density No information available
Relative density No information available
Water solubility Insoluble in water
Solubility in other solvents  No information available
Autoignition temperature No information available
Decomposition temperature No information available
Kinematic viscosity Not applicable
Dynamic viscosity 2000 mPa's @ 20°C

log Pow

Explosive properties
Oxidising properties

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_Reactivi

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
Eye contact
Skin contact
Ingestion

Unknown acute toxicity

Inhalation of vapours in high concentration may cause irritation of respiratory system.
Causes serious eye damage.

Causes skin irritation.

Ingestion may cause stomach discomfort.

Not applicable.
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Chemical Name LD50 Oral LD50 Dermal
Fatty acids, C18-unsaturated, dimers, polymers No data available No data available
with diethanolamine and diethylenetriamine
Triethylene glycol monobutyl ether
Propylene carbonate

LC50 Inhalation
No data available

No data available
No data available

= 5300 mg/kg ( Rat)
= 29000 mg/kg (Rat)

= 3480 mg/kg ( Rabbit )
> 20 mL/kg (Rabbit )

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.

A Schlumberger Company

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
48 h

| 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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carpio 96 h

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.
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
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

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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o

A Schlumberger Company

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 |
Serious eye damage/eye irritation [Category 1 |
Environmental hazards Not classified

Physical Hazards Not classified
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2.2 Label elements

gy

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/vPvB by current EU criteria

3. Composition/information on ingredients

3.1 Substances

.alpha.-(carboxymethyl)-.om
ega.-(9-octadecenyloxy)-,

Eye Damage. 1 (H318)

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

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

General advice

Symptoms
Inhalation
Ingestion
Skin contact

Eye contact

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.

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)-, (Z)-
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)-, (Z)-
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)-, (Z)-
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)-, (Z)-

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 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
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.

Respiratory protection

Skin and body protection

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

before re-use.

Mi SWACO
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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

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

Not applicable
None known

No information available
No information available
None

No information available

@OD

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

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

roperties

Remarks

Cleveland Open Cup (COC)

@20 °C
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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),

y), (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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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),
.alpha.-(carboxymethyl)-.omega.-(9-
octadecenyloxy)-, (Z)-

No information available 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),

cenyloxy)-, (Z)-

.alpha.-(carboxymethyl)-.omega.-(9-octade

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 l/ll 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

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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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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f1 Ianaviuisasindsunamnnadinias 30 ui Suluwuuwndviun
Aavlv dvaandadyianin 3ulUwuuwndviuivinniinnisseanai@ay

nanFarhfudlausanuardinfaufinsinnle i

n1snaufu waninTiandou viaulwarlannvihn uldwuunwndviui

4.2 9an15/mansznuiidndgidaddadudsundunaziiiaduniougds

virldiAnnsseAaifavsaniatguisy Svatainnnuidorigaaviiiafis vinlssanaidasiamiy arafudussraflanduiu

4.3 a15duv ﬁqmmiffm’mwuuwvm'TmuvTuvTua:ﬁmmsmsqua%nmtflummy [CRRERISII)

nuRAfIUNNE 3n¥1nINaINIs

5. NIRTNITWNIYLWEY

5.1 d15AUWAIA T unsauuasiunsay

d1silddumaninunzay

wuanla, ansuawlaaanlad, Wy, wnfiuis
Aafumasiinldiiamananisaliulaaady
“Linsy

5.2 auifludunsirganizitinduaindisuazuavndy

Suns1891nn15SuANAEA T uR ey
faulsiininhifufddudaliduas mauriinarssuinlusnsiinn i nsdassaislwlwarsnaliifafai
laszmauiinnitainiduaratadzanlussiusi lassmaanandaudt laafuuasiio llusnwnisivineaan

5.3 gdnsalavAuniAruazdanisszivdimsudnmagyiwde

aanrsseivdvsuadnsalllavAaudiusuniine I uduings
Wdaailaviuiuuasudrunazansaiagrsvialauuufiiedania SCBA (Self-contained breathing apparatus)
ERV NIRRT ITEN

6. N1man1sInnIsilainisundrlviauavdns

6.1 Aflaaasseamsunaaa adnsalilosiunardunaunisdfideiuanidu

wrumavaiiadsznig i gadnsaiilavdusdunsionumnizay duldalnsaigronialanuuainiddn (SCBA) Wiaag luiuiilla
UANRLINSTUNFAITNNRINT, aNa1, uasdan. ndndssnisniglaetladill vinliwiladnfinnssyunaainidatitamunneau
anae ludiun 8 dvsudiayatiudu

6.2 A'ap155s N uduIadan

flavAunis lvaavgviaszunani nvii wianufiqu
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6.3 ifn1suaridadmsuidudnuasvinnliudzann

wunfiuniinisunirua uazvgani537 ua vinvinldadwdaansne AdaunaviniianisiinlWuazldiagaviian Lina WiAnlsznnen
Fian151in3 maTlaaldnsiansaidgdosdu sru5muainllida

7. n1suunie tafautdy laviu uaznisiiusnun

7.1 dapq53eilunissunis indaudie 191U uasiiusnyiadvlaandy

s niadszne W nandsenisdudaiuannn, 22 Aamimsadasa nandaenisuslaalad
sTusznsaInATREIwa deialiaranandinisideu dndaiiitudaunauinunlalmi
saaufunaziadnaruaiiafinmsdramatnnanausuits lWannaueuils Idadnsaiilasiusunsiafivanzan
UINTNITNINRUAN YUY

Wianiiunsdans Wi lWaudsUfiadaneuansangmnssy uasarulaands

7.2 dn17zn15iAusnyiadivlaands saunvdavinlunasidusnsadisiianiulale

JafuTiivaindisaandlad iudnuiTiiavainanudau Uszma v uazilar v Yannausaadiabildenu Jaufuluniuv
Jafuluidunazdinisszunganidang ndnduaifiangnisiivinm 36 waw

8. N19AIUANNITIUFUNALarn1sTa A UdIULAAA

8.1 A1AIUAN
dagrnadnsiadidudald

SRETHp] laa CAS Uszindlng ACGIH
GRGERHIL LT LR L]
Lafiluatnidilaanse
R RN GERITE R

uluszoziaar’liiu 8
2 Tuevineudasaiu
lu 1 Juiduian s

Husadlad
(TLV-TWA)
Twdlafidulnanaa (C6-C10) dadadinas, 68037-05-8 Lifidaya "hifidaya
indadamnuanTailon
8.2 mimuaumw“mfmiiuﬁmmzau
N15AUANNINIAING SN g lufuinaneaemlee
ATldsaunsnsaMAlansiidmiuRuiifinnsaemainiebis
8.3 umsnistlavAudiuyaaa 1du adnsalilavdudunsiudiuyana
n1sdaviuszuunisuiela daunsmanuauneidingse bisnansavinlinissududadnindrdasndanissuduiane

andaunisudainsudsuianssududs
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Wisuldminnilasiuansiafid ldsun1s3usasTan NIOSH, European Standard EN 149,
ASINZS 1715:2009 viaifisuinfialdinunansoet
nsidanuazisnislduglnsatilaviudruyraa saufivmianinilasiu
assnfiunsTnoinguednsanamnssumiagidoaiy
wihnnilaviulasavedunid
Tuarudnduiigs winninflasfuwuufiaUnsaidearnAdmsuntsuisla (Supplied air
separator) wiaaunsaigrumalauuuiiadauia SCBA (Self-contained breathing
apparatus)

n1stlaviuda auilanudadsiadl (EN 374) Saniumnsandmiunisdudaiiunaiunm
wiansdNAdTaunsy (Tauunin: daiinasilasiu (Protection index) winfiu 6
waszuzianlunagunau (permeation time) 11nn91 480 unii au EN 374)
pufiagiialulngd (Aurul >= 0.35 fadwns)
iagaf‘fa’nﬁomnmimnmsua:ﬁaqaﬁﬁmm‘%uu’imuﬁwﬁmqaﬁa
viaannisiieuidgeiuasriiadiennu
TWsanswilunnftimiuargmsldeusasgefiatlasfusisiafionaassninssosaarlum
s@unu (Permeation time) fifvualu EN 374 @uilunaaniladosiieg (u aamgi)
manuiuindidanansidandamiitasainnisidmunnuiualsuldsugedialmi
AsAnEIEn1TlFuanguaniasanauainuatauaeiin

astlaviunisdudaniedamis  Boududiousne

n15daviunlIvnn winpsauafussiad savissunssiilasiuluminieilasfuduasieinnisnsadusag

Andaudu idmaaniduuasiintitatmingasdnae g

i
A15AIUANNISFUNENINEIWIndaN Lifldayafidiunsanils

9. dutifinvnranInLasnILAld

9.1 dayanndNTANUSIUNIINIENINULAEN AT

NINNINATLAT VaIMAD ] Awmdavdauld
W:
nau uaanagaa A NN Tusd dbifdayaridunsanals
d1u15a5ugna
wle’
AouANLIR UseTuamni, AauAn
wawme/ - 38015
Arndunsa-6nv 7.0-8.5 @ 5%
atfianudy / 429 -29 °C
AAVadNAIA hinsrudayaleg
LR n/A29 Linsrudayaleg
a27ulW 33.9 °C / 93 °F mavadausiedddduuudiaila
dn31N1558UY < 1(BuAc=1)
A2usula 15.7 mmHg @ 20C
A2uMuILUuadla <1 (Air=1)
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AMUAINIIUNE 1.054
Asavatsluin azangleluin
avare'ldludvinazatadu “Linsudiayalag
Ardulsransnisazarsvavarsluduasasuasuaa-aann hinswdayaleq
waa/iin

aunnisrgaivinlidrsaiuasadalnldiae hinsrudiayales
aauunfidanada hinsrudiayale
AUUILA Linsrudayales
AaANYAnIsseIiia ‘hifidayafamnsantle
arudnisalunisiAndjAsunduaandiau Lifidayaftamnsanle

9.2 dayadug
Uuranaavdrsdunidsziviadiy (Sauaz) hinsrudiayales

10. A uLdfigsuazn1siindfniun

10.1 a2xhasiadffAsen
Li'lsiaainasdalizan

10.2 A2utdfiasniaiad
[BHHE

10.3 anfu 'l ldua vl asoiidusunsae

A hithindiu

10.4 Jauluvidavudnido

wuiiainanusau Usenan uaznlarlvl

10.5 Faaiianiulaile
d50and ladatinansy waun

10.6 158 UM518MLAAIINNITFRILAIVDINEAA DN

aanloduaylulnsiau aanleduavdaias arsuaunauanladuazaisuanlnaanlas

11. Aayasuininegn

11.1 dayaliu1iudaIni1vni1ssudunadns

NannN152a3dun19Tun155u TN E MsFNREN1IR9n1 u3aRle n1sunsladinly

11.2 81n115%1A82989n19n180 W, Lafl uardnyasn Ay Inen

a1n1s/MansznuidAnyian
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ynliiAen1sscamadatdanatnguisy Sianaieanudsnavanilaitia vinlvszanaidasinmta

aiihdunseniianduiu

11.3 wansznunandl uay MANTUNUN uarnansznuLzasiainnisduddsrasdu uay ssusa17

Adayananioal muldRaulalunsldiuivan vnarunansasnansausianaduduvia Widadesa il
n1sunela a1 iinnsssmaidavdaniduniala anairiiensnassuudszamaiunay
suiiviannistadsye Guudswe avdn ndwilabidszaudu finnsnavduasigd

WALRHAD L INILU LALUNAFG

ASFNNAAUAIIN iiRamsszaadasianiatniguus denaieanudariovaiiada
n15SuduEsa @Il vinlszmadas iy vinithanisdane lasiulufiamivsnanissududaiuwnau
n13fiu a1nifiudunsieifianduiu msszaaidassarn d1aa uasiay aravinBitinamsiaavias

213U AW uavvinudy aravinliiAamsnaftssulszamaIunan
smdainain1sthadss Goudssy duou nduniagaunse smmanduifo Lidssauiu
finseauauasiitn aufiaud i wamandou J0duu aan1sdu uaxdin
anvdvnanssnudavidlauarsruuvaanidaniiila

wansenuiiase/mrnuiluaisnan hifidayafamnsonnldifiasaiwaniagiviadiulsznauiilsunamnnnitdauas 1

2159 uthidiunsnenzas

11.4 n1siaauiuiisigedaiay

Fayaiyinsrdmsuaiulsznay

H151689 la CAS Usuranpavdrsiaidiniaiia|dsuraaavdrsiaifiniadi| araluaindusavsdnsiad
winlidninaas i lasuasit | avvinlidainaas i lasua [Fea1a719:11 10 0 Tvnaasil
T undneadaiden AsudavaduderTaontsu| gaauluszozinaiissyld
TaanisAuntelidusruiuasg " grsdumnasdamia arolhifusuuasomis
" auile (50 %) g llifusuruasanits (50%) wa9T U ULT AU
wa9TIUIULE AU (50 %) wavIIuIUE AU
Iwalanaulnamaa 68037-05-8 > 2,000 mg/kg (Rat) (similar > 2,000 mg/kg (Rat) (similar “linsiudayaleg
(C6-C10) dafadinas, substance) substance)

4000-12000 mg/kg (Rats)
(similar substance)

indadfainuanTuiion

GREIb] laa CAS  [n1sfinnsau/nisszaiaidavaadaniy

wdlandulnanaa 68037-05-8 [vinlvitinn1sszatudasnfaviivliunany (nseeing) (@15ihanfinanuadioadvin)
(C6-C10) dadadnas,
indadaauanTuiion

CRETEE] laa CAS  [nalviinAdnuiduvig/szatuifainn

wdlandulnanaa 68037-05-8 |vinlviifinnsszanuifavsaniatiuguusy (Nseeing) (@15iaenfininuadiundiu)
(C6-C10) dadadvas,
indadaauanTauiion
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C6-C10) dadadinas,
indadamauanTuilan

SREITITE) Law CAS  [n151208N15N58AUDINTITUNNIVEINUY

wdandulnanaa 68037-05-8 [Litlludgmnuasnisvinlilasianisnszduainisuiludainaaas (Muazini)

C6-C10) dadadinas, (dsifiefifiaauadaadeiu)

indadanuanTauilon

SREITITE) taw CAS  [p1svinWilasianisnszduainisuwsanividuniala

walandulnanaa 68037-05-8 [Lififfayavidiuisonn’ld

C6-C10) dadadnas,

indadanuanTailan

SREIGIE) law CAS  |wani1snananius

walandulnanaa 68037-05-8 |n1snadauluvaaanaaaylildudainisiinnisnatawusg

C6-C10) dadadinas, nsnadaulunasanaanybildugasnisiianisnatoius (@1siionifinnuadioadaiu)
indadanuanTadan

REIGOE \aw CAS  [qnananszisy

walndulnanaa 68037-05-8 [Liudninasianisnanzselunisneaaludad (@1sidurndainuadiaafoiu)

C6-C10) dadadinas,

indadamnuanTauian

REICIE] aw CAS  [arrududsaassuufunus

walandu'lnanaa 68037-05-8 |n1snaaavludninaaaslinunanssnuuainisiianisnisyd (@sidieanfinauadiaafin)
C6-C10) dadadinas,

indadamnuanTaian

SRECITE taw CAS  [Arnududneaszuuaiulzidivuigag1an1zia1zInN1 55U N dAS LA E7
walndu'lnanaa 68037-05-8 [Lifianuiludsiiiudrdeyinulunis@nsdudeainaaavianududuidasnisdnuun
C6-C10) dadiasdnas, (dr51dfiiaunduageiu)

indadamnuanTadan

SRECITE laa CAS  [anududiwaaadudziunigagiianiziaizavainnissuduidan
walndu'lnanaa 68037-05-8 [LifianuiludAwiiiudrdeyiinulunisdnsdudainaaavianududuidasnisdauun
C6-C10) dadasdnas, (d151dfiiaunduageiu)

indadamnuanTadan

SRECITE laa CAS  [dumsnasaszuunividunia’la

wdandulnanaa 68037-05-8 [laitAadiay

12. dayasr1uilinding
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aududnsassuuiliag

12.1 mnuiuiy

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 aruduissadiusi | darnndudssalan jarnduiissasduns|darunduissadn 7
1 ’ " finszqndundy
ndlanaulnanaa 68037-05-8 | EC50 (72h) 73.52 mg/L | LC50 (96h) 1 - 2.5 mg/L | hifiayavidiunsoun’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

GRETtHE] \a CAS nN1sAvaLuLarN1SdauAIVaIFNT

Twalandulnanaa (C6-C10) dadadinas, 68037-05-8 Funsndasdatandininldadsinga (87% @

inFadamauanTuiian 28d) (ansiRunfiianuadaagiu)

12.3 dnunawlunisazanludidin

H151689 law CAS Adulscdnsnisararsvavdrsludusaiuasuaa
-aanAuaa/in

walanaulnanaa (C6-C10) dadadinas, 68037-05-8 “hifidayaniaanson e

indadanuanTudian

12.4 nsiafaudialudu

CREIGER) \aw CAS paudu1salunisindaudiy

[ndlafidulnanaa (C6-C10) dadadinas, 68037-05-8 "Lifidayanianunsann e

indadaauanTauilon

12.5 wanssnuiauns1adug

4BYANITIUAIUNITVIIUBAISEUUGaNlsVa

wanAugiil bifidmdsenavaavdrsinsundasdvduintudissununisvinnuasszuusian 1$via

13. daa15au1Tun1sn13n

13.135n130190
n1s

nda

nsitdanlsaiiuns Wdanadasiunguuiossaulsund sw6iuss uasssauviavdiu
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uu:th‘lﬁmLﬁumiﬁﬁﬂﬁm’“)ﬁmstm‘tmmmeu:u‘%aﬁuﬂﬁf]aﬁ'lﬁ%umi%usaemunz_]nmu
sefuLlsund susg wavssuvindu himsfdansadnansilusuudanisdelina

ussadaeiiduian Upiiimmunguanszaslsanduiaviasiuiiioados vssasausidludouaragnidalag:
MsdvAuLTIARUaTA bigwnsafuans
iarinAnudzaianindnansfiviiaataanainussasini
wiarinAudrataussaseiialiiuladndulssnasivaaa hidudunse wia
fndaussafauriTaode Wilifusiusnuuuwidad

14. Aayan1suugy

14.1 dayani1svudy

W@uUN UN1993
n3alauLaaNENTAUaIF1TdUNT
gaNdanivualnaavdnisanl
se1116 (UN Number):

o UN fldn1sauds: waanad 1 IW, Fanliduwisanzas (UsznavdielaTaTwswiuaa)
Usziandunsialunissusds: 3
NANUTIAUN: 1]

aududunsiasafvuindan: Lifuddas
nspuaAItAITUraUIaTUainIN AranwIn | avaudggiseuivdssmddidlanislaviunaniizainiia
wavsWa IBC :

“Lihaadia

14.2 dami5seiaitdwd usulle

“Lid

15. dayasungaaivay

dannavszninlsuind

WSd1suaunsaaa-a1svitatssuussoanialalau: a4
audgrdnaaladuindlrodrsuansinndivoniuiu “LiAdia
audryyrfanmasan - nauntsWivayauiavandiudusan: v lgf
audyurunaa - vavdudunsiy: “Lidiendas

16. Aayadu
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JunnIsnunIu

e lwanaisdiayaninulaandosavdrsied (SDS) lasunigusulqaudn 2

1989 AvARUAd Ay uarunasaaya

www.ChemADVISOR.com/

nsdunasiafitazgiudiaya tagFaua

mstsafiumuidsuasyduazdonndan
UENSINNISUIMISIIUAMNLRaRfsuardun Waude nsUsznavaidw

A2MUUNIY MFaA1aSuNdNEStaLarsUD

bw — imtinseni

CAS - udnsassdaiudnadi

CLP - npsufity (EC) No 1272/2008 wavaasiganuuive Taluasanusamadannmug sl dhadasnmssnuunlsanm laaain
uarussiuviadsiafiuauaiisionsi

EC - atuznssunsnisy sy

EC10 — mrandidiuiiniWiidnnismauauasiasas 10

EC50 — Anadidiufiniiidnnismauauasiasar 50

EEC - dszaaudsughag 151

ErC50 - mwm-ﬁmﬁuﬁﬂwammmsﬁﬁwaﬁaﬁmﬂmim“izulﬁuﬁims"auax 50

IBC Code - gfativAuszninysundiadionisdsuazadnsalidnsunissudsdudrdunseludsunamnTaeniuza
LC50 - anudinduvatansiadluaimeaivinWidnimaaandodinsasar 50 lunauiivinnrsnaaas

LD50 - tauauasansiaddusiodninldlunisnaaas lddudngsnonis udnindniidedinluifiusuiusasas 50
LLO - 1Bunauuasdsiafifianavinlidninaaandodinsanar 0

LL50 - thnauuavarsiafifianavinldninaaandadinsauas 50

MARPOL - audgyeyritshanmsilaviunaniizainia

mg/kg - fiadn3u/ATansu

mg/L - fadniu/ans

NIOSH - anrtiuanuilaaadsuazardraunsisuivas

NOEC - annandindiuit bilsingwanssnuia q

NTP - Tsunsuisiauneens

OEL - fdindnfinansiafiiaonidndaldluanuiineu

PBT - Hudsiinanuaunsadzaundanmwuaniuig

PC - Ussinnndnfouaidsiadl

PEL - ddindnfinssiafifioanduWiduda 6 lugauivinou

ppm — dmlududin

PROC - Usstnnaaynssuiunig

REACH - ngsudey (EC) No 1907/2006 wavsganiuvyIstuazanenundannimeg sl indiadavnisaanaioun nsusaiu
NIFAUYIN UazNITHINUTaINRNIsHAMGan5 D d5iall

STEL - Ardasnfindmsunsduialussardu o

Frduavlfidsarnusudnsan
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dayatignvinlidugsalTaslilédulseiu udammdadainfianugniassansudiuauysal
dayagnsIusamIInuaIdayainaintats s anuaranuiasdayavasyanaitidn dayaanaligndasnaladewlafeun
wiadinslgaaismiuidadug wialunsruaunmananlen nsdndulagaviaaasainuunsanaasnislianlagin
fafluanusuiagauualdudiiie e

ndudeuadiandistayaniiulaands
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HALLIBURTON

landisdayaniulaanng

DUAL SPACER SURFACTANT B

fudiudla: 22-10-2561

uflansor: 32

1. N15UITASIAEINIaFITHEN LazITMNUE

Fanansud DUAL SPACER SURFACTANT B

1.2 58n158u9 lun155:1
sWaNAnAuai: HM000470

1.3 dauuzin uar davu lun1sldd1sviovasndy

wusiinasla aauusa ludiua

1.4 snsazidsauavyIinuig

dadlassmnuduwuadiasidid
2/uls, funiias
#n-i 123

10900 ngunwe, Useine ng
wnaLa nIFwi: +66 2 2788100

dvisudiayaiiniu, Ansia

ldswaldaidnnsaiind(E-Mail fdunexchem@halliburton.com

address:)

1.5 wasinsdwvignidu

+66 21056177
usniralAnuaviiusuiiams liamaiulussaudina: 334305
Heyrynaait: 14012
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2. Hazards Identification

2.1 n1597uunY5EnNUaIdns Uas YaINEN

AMuTuAmdauwaunilin

ssinn 5 - H303

AR Ao uWaL - MRty

ssian 5 - H313

n1sinnsau/nssemaidadsdafiomiy

szinn 2 - H315

BUuns1EaAINULSY / N55EALLABININA

st 2A - H319

AMuTuAmAsuwauda ST EIN Tunin

seinn 2 - H401

AMuTAmsaSdadiginlurn

ssinn 2 - H411

2.2aa1n

dydnwaludavaruiiudunsiuua
REREIGEH)

EREGTRIRGN

damruudavanuidudunsne

daAINNUTAITDAIT5E N

n1stlaviu

nauduay

55

H303 - a1afluduasianinnduinu

H313 - aafluduasnaindunafiomiy

H315 - ssaaidavsiafaviionnn

H319 - szAulfasianIvnIaE1agULsY

H411 - SuAnsadefigintni warinanssusvazenn

P264 - &19miin fa uarRamlaudugfiinisduiandnisldn

P273 - nanidoen1si Inagdeuandan

P280 - dwmguiiailaviu/aeilavnu/alnsaiilaviuaivan/alnsatiloviumia
P302 + P352 - wnduiafiawi: #vfmiedadiuaninbuiamnn

P321 - ighsumssnuiiuiey (@Aruunitmssineariindiauuaainil)
P332 + P313 - MniiamssvapifasAmiedu: Suduusunatnunnd/ wuunwnd
P362 + P364 - naidaritudlauuasdindrenauinndumn s

P305 + P351 + P338 - winidnaen: dvsneirdnamanss ui

Wi 2/12
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wiunly: 22-10-2561

n1sdaLiusnun

n15Adn

Usenausay

RRETGD

Wnanrauunalaudaandinanaanuiuazyvinleditg Widwaisald
P337 + P313 - undvseAaifiad: SUATULsUINNUWnG/ wuuwne
P312 - Tnswidudisinaimdaunwnd vingdnliduny

P391 - IfusIusuasiund T lua

“Lifi

P501 - fdnans/nauzussaTasads Wi Tssnufdnvandoildsuaugyn

L@ CAS

Tnd(eand-1,2-8nwlada), wo-(Tuilafliia)-fuday-ldnsand-  9016-45-9

2.3 dumsuduq v hidsinglunissuundsznn

d19

e Sbe

d19

fadrfiauavaguiu nmsdzaunvdinwuaniiuiy (PBT)
fiaddiaumatuunnuaslinnsasdungInimaduin (VPvB)

3. avAlsznavuazdiayalAurdudIuneEy

3.1 a5iden A5idien

ERETGIE) a2 CAS Fagarlaguimin P15 UUNAIN GHS - Usundlny
(wiw)

Twa(@ang-1,2-8nu'lada), 9016-45-9 60 - 100% Acute Tox. 5 (H303)

\a-(Tuiaflila)-sudag-lansand-

Acute Tox. 5 (H313)
Skin Irrit. 2 (H315)

Eye Irrit. 2A (H319)
IAquatic Acute 2 (H401)

|JAquatic Chronic 2 (H411)

|4. mmsmﬁﬂguwmma

4.1 drafurgwavninsnisdsunweiuia

n1su1ela

(2}

HINU

n1snauAn

gwnaladinly WisueRaudreagihe lluiiifiannediem uhsuwuuwmndviui
Tunsdifidnda niasduindnisdusia
Widnamiuisminsnaanniuwnaatinias 15

WfLarAT lwLUWNEILAInd9INA1TE

Tunseiiiduiaans Wdninmiviuisesiuaninsmnasnnatnias 15 wi
wassylUwuwwndiiug nandarifiludiousanuasdinfaufiasimn gl

WaninTiandou viaulwar lannvihn uldwuunwndviui
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4.2 aan1s/wansznuiigndgidaiiiaduidsundunasdiiaduniouay

inMihansseaaidaen. vinliszanaidasidamiy orafludussiadianfuiu duduasrafadudaiuiamie

4.3 ms‘ﬁuu‘eﬁqmn1iﬁﬁaewuuwmﬁmuvTuvu”'ua:o‘Taqmimﬁqua%nuﬁtﬁuﬁmu M1n3Indu)

NIRRT ILNNE SnwaNaInis

5. N1NTNITNAYLWEY

5.1 @150 unaI itiunsauuasiuunzay

ERET AT CITRTE R (U RE P

wianlah, ansuaulasanlad, Try, wiwk
Fsdundsmialdiiamananivaliulaansis
“hinsu

5.2 autfudunsiganisiiinduaindisuazyavnay

Funs1oaInnissudNdaiiduRiee
mstasdansluwinaranaTiifefaiy

5.3 aUnsalflavAunidAnuardanisseivdmsuinuagyinay

Pdandrss5eivdvsuadnsaldasiudusundnoruduings
Wlggailaviuiuuasudiuuazalnsaigrawislauuufigdnda SCBA (Self-contained breathing apparatus)
AmSuniinousunway

6. urmsn1sTan1sidainisunsavauavdns

v o - - < 3 sva <
6.1 9am159NdINVUAAA a_ﬂnimﬂaanuuawumaumiﬂgumﬁuqnLau

dqiinsniilasfudunsefivinzan uandsansdudaasniaamie, aem, uandari. nandaenisuialaanlad

Yin i ladniinisszunsaimedatnamunzan
goudaludiuti 8 dvsudiayaliuidiu

6.2 aA155e NG uEIUIndaN

{lavAunis uaavgviaszunsnn nivin usaiufidu

6.3 A5n1suazidadivsuidudnuazvianludzann

wanwunnfinisunia la uasganisid ua uinvinleadwiaansiy d1ian1suniaualesldnsiaudaidadiasdu

sw5muani ida

7. n1suunie tafautdiy Tdeiu uaznsiusnsn
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7.1 a255¢ 79 lun150Ua18 Wwdaudie ldeu uasifudnuiativilaandy

amansalilaviuszuumalafivnsdundadnnieusussg nandoenisduiaiuate, 2?2 Aanimsadadki
nandaensmalaarladnll ssuusansainaidisows diialiararandenistaviu dnidaidduiioudauianlsini
UINTNITNIVFVINW UL

Uisifiunisdams Wit laadsUaiadsmgemansanamnssy uazaulaansis

7.2 da1aznsifunsiattdaasady sauierainlunisifusnsadnsiaidula e

Jaiuliivaindiseandlad Jafulunbunaziinisszuisainieang Janausianadia bildviu ndniausidianymsifivine 24

\Hau

8. N15AIUANNITIUFUNALazn15TavAudIuLAAa

8.1 AAluAN

dagrAaansiaiidudald

ERETGIE) a2 CAS hsznelng ACGIH
GRGERHNIC LT LR ]

ailuannidvilaands
N MU UfIGe w6

vlusrariaar’liiu 8
FTuavivudasafu
u 1 Jwduian 5
Tusiaddanv
(TLV-TWA)

Wa(ang-1,2-8nuleda), 9016-45-9 "Lifidaya Lididaya

\a-(Tuiaflila)-siudiagy-laasand-

8.2 N15AIUANNIIIAINSSUTUNEAY

N15AIVANNINTAINTTH I Tununinaniddaman
AsldsruussunganAawasiid s uiuniinisaromainidLis

8.3 umsnistavAudiuynna 1du adnsailaviudunsiadiuynna

adnsaiflasAudunsiodiunana  dnsauaunimnssuuasmsfifeeuhisansailasfuarnudoionals
Wildansalilaviudunsrodiuyana,
Femsidanldalnsaifonanasgnimuaiaadidorsnyduainnaandy
waziidenaasuiug Afiamansansasiunaniouaii

a1stlavAuszuunisuiela gunnsmamuaun1eidinsse bisunsarinlinissuduiddininardasnfanissuduianie
andraunionda binswlFuiaunssududs
Wiamldminninilasiudisiaiin léunis5usasTag NIOSH, European Standard EN 149,
ASINZS 1715:2009 wiaifisumindialdiuninsoat
nstdanuaziinisldugunsatilasiudruyrna saudivminninilasiu
asidiunsTaninguendnsandnssunsaidonenoy
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n1stdasiuda

n1sdasiunisdudanitedaniy
n1stlavAunavnn
Andaudu

winnilaviulaszvodunad

auilanudassiai (EN 374) Sagiumnzandmsunisduiaiwnaiuim
uian1sduddTaunsy (Tauunin: deiin1silasiu (Protection index) winfiu 6
wiaszazanlunsduru (permeation time) 11nn31 480 w1vi mu EN 374)
aufiawiinlulnsd (Auvun >= 0.4 Taduns)
dayaiidredsannmsianansuardayanidaesunTaagnangeiia

uiaAnnIssuAL U sEiaRaINU

Tsemsuilundfiiiinargnsldnuaasgeiiailasiussiaiataasiiniissezsinanlun
s@urU (Permeation time) A mualu EN 374 Gaflunaainiladusineg (gu anuini)
ynwuininddyagnamsidandnmwiiasanaisldinunuinarsidsunefialmi
Bunmudlausne

winasauafudsadl safaunsailasiuluminiailoviusuasoainnisnsadusnn
hinsy

A15AIVANNISTNNENIVEvwIndax i liTanuilaunuszuuinlemu

9. dudinIvn1LAINWILAENINLAL

9.1 PayanudNTANUFIUNIINIEAIWLAENIILAT

HNINNINNIEAT VDIUAT a: I&bifddedmdaeda
w:
néu d1sUsznaviluaaidnmiay AugnTusdibiidayaitaansonls
dm1sasusna
wlel
AR UseTuani, AouAn

wuawie/ - 35015
Arautiunsa-ane
atdanudy / €99
AANADUIUA/AII
BRVETEL
AALGaA/A9
3270 lW

an51n1558uY

Aueula
ANMUILLuYaYla
ANAIINUNIE
nsavaruluia
araruldludivinazatodu

5-7

-18 °C
hinsrudiayales
Linsrudayaeg
>250 °C / >482 °F
> 172 °C / 200 °F (MsvadausngdSiwuafi-
wsmuduuudieila)

< 0.01 (BuAc=1)
<0.1mmHg @ 20 C
>1

1.02

avanleluiih
“hinsudayalag

Ardulszdnsnisazatsvavdrsluduuavuasuaa-aannd Linsudayalag

uaa/ui
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anuundsdaivinlidnsanasadaluledia “hinsudayalag

gauunddaiusn Linsrudayaleg

A2IUUILA linsrudayaleg

AENTAn1ssELda ‘hifidayanamnsautle
Aaudrnrsalunisiinlfiisanduaandian “Lifiiayafamsannle

9.2 Fayaduq
Usuranavdrsdunidssiadng (Sasaz) hinsrudayaleg

10. A uLddgsuazn1stindjnian

10.1 manuhsiadfAsun

i
Lildaainuiafizen
10.2 A21uLd g TN 1A
[GhHEE

10.3 anuiuly ldvasdfAsuidudunsiy

wLifiedin

10.4 Jaulaidayndnides

“Lifinsaadie

10.5 Jaaviainduli'le
dgaandladatiuse nsaun waun

10.6 d15duns1uiiAnannisaaudrvaIndnsosl

Wuiy arsuaunauanlafuazansuaulnaanloa

11. dayas uiningn

11.1 Fayaiiodfugainienissudndasns
nann15va9tdUN 1 TUN155VFUAE NSFNAFNINA1N FaRMR nsaTadin Tl

11.2 a1n15MLALIUADININATEAIN, LATT LazaNH LN INABINEN

a1n1s/manssnuiiddoyiiga
inlihnnsszaadaven. inliszaaidasinmiy eniuduasrafanfuiu TudussiafiafuraiuRamiy

11.3 wanssnuiandn uaz MiAnduriui uasnansznuisasiainn1sduddssazdu uas szaza10

n1suela 21 Biiinmsssmaidavdaniidunielaatdau
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ASTUNFTAUAIINN
n1s5ududdsia @Ive

n1sfiu

i iemsszaaifavsanivni

3 v - v v e o e v - a o
Tudussradfiadudaiufivmiy vinliseaaidasliamiy

a1 fuduasnafianduiu msssaaidavdalin d1aa uasvine a1avinlithnainisuaaviae

21 3uu AAUld uasvinwdy

wansznutiasv/ainuiudisnanatalsznausaeiausan lodlugavinauasiiy

59

11.4 n1siaauiiufisigedaiay

landuaan leainliiin Tsanusuaaiudunsiusassuduiug

dayanyinurdinsudiudsenay

5151687 law CAS Usuruaavdasiaidinindna[Usuimuavarsinidinindn| ararnuandusasaisiadd
iR Tnaas s lasuasit | asvinWidninaassiladsud [Fea1nd19:vi1lidn Tnaaasii
R R ECTC IR stuuTavasuFaaTaunisn| gaanluszoziaiissyly
TaunirsAuaiallidusnuiued " grsdunnedanils a1u )i usruarunsonits
" amity (50 %) areldidugruaruafomits (50%) @93 UIULE NG
PAITIUIULENHU (50 %) VAVTIUIULEN U
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
iA) substance) (similar substance) available
-(Tuiiailiia)-suday-1
gnsandg-
CRETH] lau CAS  [pasAansau/nisszauidadsadivul
wd(@ang-1,2-8nu'leda), [9016-45-9  pirldszaraidasiamiv (nsxeine)
la-(Tuflaflila)-fuidas-lan
lsandg-
SRR law CAS  [nalviinAduiduuis/sranaidainn
wd(@ang-1,2-8nu'leda), [9016-45-9  pirlhiAnnisszaraidasniliunas (nseeine)
la-(Tuflaflila)-fuidas-lan
lsandg-
CRETT MR law CAS 15 1asan15n5eiuaIn1sunmmI9@Iniy
Twd(pang-1,2-8nm'lnda), [9016-45-9  [n1snadauiduuWiniinainnisduddasiiflugrnaivatading bivdae Wiuinfiaaduifaasmm
la-(Tuflaflila)-fuidas-lan h Wlasianisnssduainisunw
lsandg-
SRR e CAS  [p1svinWilasianisnssduainisuwsaniaiiuniala
Twad(@ang-1,2-8nu'leda), [9016-45-9  [Lifidiayanidmrsanale
la-(Tuflaflila)-fuidas-lan
lsandg-
|ﬂ15|ﬁ'm law CAS  |wani1snananius
w1 8/12
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la-(Tuiiaftiia)-suiiag-lan
5andg-

[Tna(aang-1,2-8nwlada), [9016-45-9  [nsnasaulunaaanaaaslildudasnisiinnisnataiug @5idariinuadoadeiu)
la-(Tuiiafliia)-suiiiag-lan

5ang-

CREIGER) law CAS  [gminauuise

w&(ang-1,2-8nu'lada), [9016-45-9  [Liudnswasianisnanzielunisnaaasludand (@sidurfidaruadiuadeiu)
la-(Tuiiafliia)-suiiag-lan

5andg-

CRETEE] law CAS  [aruiduninsassuudunusg

[wd(aang-1,2-dnu'leda), [9016-45-9  [Lifldayanfinouniwiiaawa

la-(TuBiadliia)-suiiag-lan

5andg-

GRETGER] lae CAS  [arnduinsasruuaduivdivuigag1aanizlanzadnnn1ssuduaasILfen
[wd(aang-1,2-8nu'leda), [9016-45-9  [Lifidiayandnisanle

la-(Tudiadliia)-suiiag-lan

5andg-

GRETTEk] laa CAS  [aruduinsiaadudziliuuisag@anislanzatainn1ssuduadn
wd(aang-1,2-4nu'leda), [0016-45-9  [Lifimnnfluiwitiisddaiinulunisdnyiudaineaasiaududuiisasnisiuun
la-(Tufiaftfia)-suiiag-lan

5andg-

CRETEE] laaw CAS  [dumsrasaszuunidiiunie’la

[Iw&(aang-1,2-anulnda), [9016-45-9  [Litfiuadas

12. ffayasuiinAing

AuduiRnsassuuiliag

12.1 anuduiy

wansenuauaduiyaassuulng

HuAwsiadanin Duiwsafeiidin lwinuasinanssnussasann.

GREIHE]

e CAS

anududysnadinst | daruduissadan [arududsaasduni|ialuduissada T
[l " fnszandundy

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 | Lisidiayaiaunsannle | Lisidayaiamsanale
(Selenastrum (Danio Rerio)
LC50 (96 h) 1.6 mg/L
(Pimephales promelas)
LOEC (21 d) 0.05 mg/L

(Gasterosteus aculeatus),

capricornutum)

w1 9/12



DUAL SPACER SURFACTANT B Fuviurla: 22-10-2561 DUAL SPACER SURFACTANT B Fusiunle: 22-10-2561

NANUIIA U 1]
12.2 A77UNUNIU WA N15LaadaY arududunsiusafvuindan: |, vaiiynivea
s a2 CAS NIFAvaduasNISRAIIAINaINNS AsaudAI s tuzauIaluaiain Anarnuln Il savaudgqiszuitvlsanddndianisilasiunaniizainisa
Twa(eang-1,2-dnulada), 9016-45-9 ‘Lignsadasdaianedinwlsadneginsa Larsa IBC :

\a-(Tuilaflila)-suiiay-ldnsand- L
Lithaadiae

12.3 Anunnlunisazanludigin

14.2 dfamq55siaRiAnd usule

p Lid
GRETH ] Law CAS nnsdzdunIIgInIn

nd(aand-1,2-dnulnda), 9016-45-9 “Lifiiayaiamisannle

la-(Tufiaflila)-suday-laasand-

15. ffayasunnaatvay

12.4 nrswndautiuludu

dannavszninvyssined

Ao Laa CAS Ar1udunTalunisindaudiy ASd1suauniaaa-ansvinataduussainidlalau: Does not apply.
[n&(eang-1,2-8n1ulnda), 9016-45-9 Lifidiayanansonnle e PO L
. audgyurdnaaladuindiudnsuaiuianA19a1IUIu “Lihendas
lo-(lulladfia)-suidag-lansand- o )
audgyyrsantnadeu - naunislidayaniavaniruiusan: Does not apply.
audueyrunga - vavfadunsiy: Does not apply.

12.5 Wanssnuisunsiadug

aayan1ssuNIUNITVITIIUBavsruusan’lsva

16. dayadu

13. a5 lunisnida FJuiudla: 22-10-2561
Tuinn1snunIu
13.1 58n15f139 wawagImsun1snunaunldsunlas
38n15A190 msfidamsaniiumslidanndasiunguanasseulsang siusy uassediuvinoiin wnasg luanarsdayanrinlaansivuasansiadl (SDS) leunisiinlssud
yssadaeiiduiian UfiiRaunguanaualsandusaviasiuiliiuadag 2

FEvEsiRniid Ayuazunattana
www.ChemADVISOR.com/

14. fayani1sUuY

AMNUNIY NFaA1aSuNudnYSHauArAIELD

14.1 diayanisaugdy bw — tmitngnene

LlauUN UN3082 CAS - uimsaszddnaail

nialaULFMIFNTAUa VA1 UNG CLP - ngsuiiny (EC) No 1272/2008 wavuasiganive Tsluazaomamadsnnugisy Sdhadainmssnuunldsanm daaain
apNdan ualnuavdn1sanl warussfiuvadsiafinasaiiona

svaan@ (UN Number): EC - anuznssunsniseisy

4a UN #Alafn15auds: Asffieuiiudunsasafanedan, vauvad, Faitlisuwzazas EC10 - mududuimiitamsnauduasiouas 10

(@Evandiavbivosiuas) EC50 — Arnandidiuiiniiiinnismauduasiasas 50

EEC - dszaanidsusiag sy
Uszinndunsirolunisauds: 9 Lo G e ISP
ErC50 - maudinduniinavavdrsnfinasadnsinisiigbivinsasas 50
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IBC Code - giatiiAuszyinilsemeiismanisasnuazalnsaldusunisaudedudidunsialulsunamnnTaanivisa
LC50 - arnudinduvasansiaiiluanmaivin Widn meaadudinsasar 50 lunguivinnisnaaas

LD50 - Usinaaasarsiaddudiadninldlunianaaas lssudngsnine udwinlidaidudin ldusuusasas 50
LLO - UBunauaasansiafifionavinlidn maandudinsanas 0

LL50 - Bunauasansiafifianavinldninaaadadinsauar 50

MARPOL - audayarindisnmsilaviusaniazainiza

mg/kg - fiadnsu/Alansu

mg/L - Aadnu/ans

NIOSH - @antiuanudaandauazandraudouvivan

NOEC - arundiudiuit hidsngwanssnuda q

NTP - Wsunsufninarueené

OEL - édindnfinansiafiisanidudaldluaniuiinau

PBT - fludsiamusunsaszaumdanimuaniiufiy

PC - dssinnuandousidnsiadl

PEL - ddindnfinansiafiansuWidudaldlusniudivinou

ppm — dulududin

PROC - dszinnaadnszuiunis

REACH - ngsafiny (EC) No 1907/2006 wavisaniuivgstuazaasuuaianning 15l indadasnisaanaiion nsdsadu

nsauQIR armaiunsadndanisnanusanislddrsiadi
STEL - Ardinsnfindusunisduiialuszosdu

ArduavlfidsnausuAnaay
dayaiignvinWdugsolTas Lildsudssiu udgamdafainlianugnsasndaasudiuauysal

JayagnsusmWuINUUaITayanuaInatusnivndnuazaInuavtiayavavyanaiidin dayaaia’bigndavnialdiioulanevun
o v o v & P o ™ a o ¥, ya L3
wiadiims 1 ianilsmiuidndusg uialunszurunisnaniag nsdndulagaitauavanumnizanuaynisldide laguu

fdadluanusuAngauwavsf ldusiifieeifier

ndudeaavlandistayanitulaands
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HALLIBURTON

landisdayaniulaanng

ATTAPULGITE

FJuiurlu: 06-04-2561

uflansor: 37

1. N15UITASIAEINIaFITHEN LazITMNUE

1.1 675 ynAnA i

Fawdnsoual ATTAPULGITE

1.2 58n158u9 lun155:1

SWaARAR AU HMO000087

1.3 dauuzin uar davu lun1sldd1sviovasndy

wusiinasla Rakr e BT IELE]

1.4 snsazidsauavydinuig

dadlassmnuduwuadiasidid
2/uls, funiias
#n-i 123

10900 ngunwe, Useine ng
wnaLa nIFwi: +66 2 2788100

dvisudiayaiiniu, Ansia

ldswaldaidnnsaiind(E-Mail fdunexchem@halliburton.com

address:)

1.5 wasinsdwvignidu
+66 21056177
usniralAnuaviiusuiiams liamaiulussaudina: 334305

Heyrynaait: 14012

win 1/12
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2. Hazards Identification

2.1 n1597uunY5EnNUaIdns Uas YaINEN

Putiudrsnanasdy \sutan 1A - H350
muTuRssaaiorsihunngatanizanzay (Masuduraedn) Usuian 2 - H373
2.2 2810

Jyanwaludavauidudunsiava

vd15iAd
ERE ORI dunsy
damiuudavanududunsny H350 - anaraIiiAauzsudavia gl

H373 - a1vvinduasnusiaaienuiasudunaiiuauiu viasudunaguiiaviialawgnly

daminudaItanissEiN

n1sdasiu P201 - diavldsudiauusinfiFyiauldeiu
¥, v, i} . o v, o @ v, PV
P202 - vialdaunitardmuuazvinanudi ladfiaudruaudaaadanaviue
P260 - inunnalatadums/ia/azaasmad/lassve/azaavaay
P280 - dwguiiailaviu/aeilaviu/alnsalilaviuaivan/alnsaiiloviumia
MaUFUDY P308 + P313 - mndunauzaiiendas: SuAuunitannuwng
P314 - Sunisinw/Zudiuuninainuund drg8nliduny

N153ALAUTNY P405 - ivllnfanly
n13Adn P501 - fidasns/niaurussaiande Wil danadasiuginig / dssmengsaduussninsand
[ viaediu /
Usznaudae
EREIGIR wau CAS
msdsa Lol Gann, Aand 14808-60-7

Wi 2/12

ATTAPULGITE
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2.3 dums1uduq M hidsinglunissiuunszian

dsithifadnfinuavatuiu msazaunidinwuiad lstiuiy (PBT)
st hifiadrfiauavaguinaguin fldtinisdzdunivdininadnauin (vPvB)

3. avAlssnavuardayalAudAudaIuNEN

3.1 d19ifinn RREIt e
EREICIE) ey CAS Fauarlasuinin  N153uUNAIN GHS - Usendlny
(w/w)
m3dsalall Fann, Aland 14808-60-7 1-5% Carc. 1A (H350)
STOT RE 1 (H372)

|4. ll']ﬁiﬂ"lﬁﬂﬁllw g1u1a

4.1 d1raduiuwavuinsnisdsuweiuia

n1suiela dneladinll Wiadaudnuaananiui luffifiannnddnom suldwuuwnd
Miiniiinnissema@avsiassuuniglaviaveladiuin

M1 Tunsaliiduda Wdnevuiishainsnannniiunatatniay 15
wiuazas lwuunwnd andeganseaai@ay

Ravidv dnaansodyuaain

n1snaufu muldanizlnd Lidniludaslinisdsuwaunaiiaediu

4.2 an1s/manssnundiagidaniiaduidounduuasiiinduniamnay

nsgaanndndanidmisarinlitinlsadanls squvvinlildalsalandunsioniadaTada uazuusunlan

wWENFAM it WiAnTsamlsuduaz1sala

4.3 n1sfuvdivarnisidasnuunngdlagviuiiuazdavnisnisauasnyuiuidy M1n3iiu)

NIRRT IUNNE Sn¥1mINaInIs

5. N1RTNITNIYLWEY

5.1 d15AUWAIN lunsauuasiunsay
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Tuned® Spacer V Dry Additive Fuiturla: 17-06-2559
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Tuned® Spacer V Dry Additive Fuiturla: 17-06-2559
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danrenisan: BARAZAN® D PLUS

Suitlsuilgeniaya: 04 unshau 2554

[1. aauamunidmwiznaaitasndadasinazusin

Hannensen: BARAZAN® D PLUS
dawasusalndidue: st

ARUAITLALNL noaudnm'lsa
sl lail s Taam: Mszhainanunia
Wuae /findnig Baroid Fluid Services

Product Service Line of Halliburton

o i.a0. 1675

Houston, TX 77251
Telephone: (281) 871-4000
e sdwvignidu: (281)

AnvinTau Chemical Compliance

575-5000

nneaaInsdwii: 1-580-251-4335
e-mail: fdunexchem@halliburton.com
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[ anumu Ay 11138-66-2 [ 60 - 100% 10 mg/m 15 mg/m |
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duesianaratiaduiamani:  nsvitaadieiwarafalAaudaie e, fudunddluanuidudugsiuise Asazaialatuii (n./1004a.): WRUAULE
sufindrfiunasindadszmain.psdaiuidazialunisaaaiudeot. asazanalatudrvinazaia (n./100ua.): Lilsditnua
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anudluAnmeszuuduwus/ li'lddivue
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|12, slayasutinaingn

nstadauii (1h/édu/arne) LilaAvua

ANNAY/ anudsalunistaadane BOD(5 Day): 200 mg/g COD: 1600 mg/g
mMsiianIsazaunIEInIw li'ldfivua
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MIAnEIANNT WAL UNEWV Y Drilling Mud wag Drilled Cutting
luglennauzinwaasidnadainewizn vasunwnaanio FUWT

Tassnsuaadlasidan ulasdrsalunziaaialng G1/61 aanans (uwasyun)

o ¢
5'12]\3']%%”1]@3]25“&

anay 2566

Ldha

a o d a ¢ o
UIEN Uan.au. Lantnasd araaadinun 31na

1 o4 . &
555/1 guilowiupIbaoulWANG 81T A 7w 19 - 36
auwlnMmfTiRe ur999INT WaIRInT

NPNWIATUAT 10900

Javihlag

U3EN Lad 11 Lo’ N3U 91NA

3/23 vﬁyj 5 GIWANARNY 8NnNBAIRNMN
daniadnumil 12150

Tnadim: 0 2101 3074-76

uwWna: 0 2106 2513

unagilya

U3Hn Uan.an. owuess arasatiuuwn sia (Uan.an. 56) Sanulszaianazin
dasnslaaudlrlunsians (Driling Mud) wazLas@nainnsians (Drilled Cutting) 7ilaa1nnisians
ﬁuﬁumumaﬂ FUWT ﬁag‘{llulﬂﬂmwﬁmﬂimnﬁw wassalunziaenlng G1/61 aauans
(Lméavjjmu) (a39n139) wramageuauiTui mdsunau §sn1snageuanuiduis
Lﬂu?aéﬁﬁmﬁazﬂﬁmﬂinﬁuwanimwaaaﬁﬂs:naumamﬁmaa Drilling Mud 1&¢ Drilled Cutting
Ao3rULALIANIIUN Driling Mud waz Drilled Cutting Lﬁ'aaglummazgnﬂﬁu WLAENTEURUARZANEY
aanmﬁy\ﬂugﬂfgﬂ’mm ERTCTR) (Solid Phase: SP) uazann1au1Ikasd (Suspended Particulate
Phase: SPP) @ a1iu Yan.au. 84 59%1 Drilling Mud uae Drilled Cutting luzdauniausinaasan

nagaueNuIuRmbsunauaalanewiaunn (Lates calcarifer) fiszaiaan 96 1219

NnramMInasauaNUTuRmAsunausad Driling Mud uag Driled Cutting @atannzwsznn
(Lates calcarifer) 131303 1WuNay “n1suusdszianainatiunfizana Daugherty (1951), EIFAC
(1965) uas Logan et al., (1973)” WU11 @28819 Drilling Mud wag Drilled Cutting 311013513127

LLYI%%Q&INE@] FUWT ’].Iawﬂﬂidﬂ’]iei vL&Iﬁﬂ’J’]&ILﬂ%ﬁHﬂaﬂa']ﬂdo‘]ﬂ’J

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna W Vi
vasunungunin FUWT lassmsuadlandoy ulassrrnlunziaannIng G1/61 auas (unsayun)



ABRC =
SPP =
Static Non-Renewal =
Photo Period (L:D hours) =
No.Organism/Volume =

Private Hatchery =

aSunaddnn
guﬁ"’;ﬁ”ﬂgiﬁmmngmﬁmﬁﬁ (Aquaculture Business Research Center)
auNALLIBRBY (Suspended Particulate Phase)
minagauuuuinie lawdewi warladmadumaie
729UEIFI L(Light):D(Dark)
SudaInasssnalFinasin
TsaimnzWnianam

aulUAURIU (parts per million)

ppm =
ppt = guluiuain (part per thousand)
NA = lufivays (Not Applicable)
M3AnsA T AMA NI UV Drilling Mud uaz Drilled Cutting ‘lugi/agmﬂuwuaaﬂﬁ‘ﬂﬂ‘admnzwwv? Wi vii

vasunungunin FUWT lassmaudaillandoy uassrraslunzinandIng G1/61 aauans (unaayuin)

1. VN

158 Uan.an. Lawiuwasd duassuiuun 31na (Wan.au. 38) Sanulszasniazidanng
vaslaauiilalumsianz (Driling Mud) uaziasfnannnsians (Drilled Cutting) mmwiwguwaﬁ FUWT
ﬁa%f‘luiﬂﬁmmamﬂiml,ﬁm wsssrsralunzinenlng G1/61 aauans (Lméaw“mu) (lasamT9)
Anm e uR masunsuiszaziaan 96 59lug (96-hour LCs) laen13¥ Driling Mud wae
Drilled Cutting ‘luzﬂa‘l«gmﬂumuaan (Suspended Particulate Phase: SPP) &l’m@aauﬁ‘uﬁ’ﬂ’iﬂﬂam
o Uanzwaana (Lates calcarifer) ua21NNN AW BAAIAIANNLL NVWA YN TR anewenaned
50 1/a316ua (96-hour LCsp)

@ ¢
2. ’mqﬂizmﬂ

afnmanudufimbsunduved Driling Mud ua Driled Cutting 91NN13ANZUNURANKE®
FUWT lugﬂmgmmlmuaaa (Suspended Particulate Phase: SPP) Nilaatlannzweana (Lates calcarifer)

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna w1 1
vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



3. nmMInaaag

3.1 A0MMNYIINITNA DI

3 { a 9 . ) . { a o
MmnaasdianianuiluRsisuwanuas Drilling Mud ua Drilled Cutting 7igue 398

a ‘s o % . a a
qﬁﬂﬁ]m’]:l,ﬁ YIRAIW (Aquaculture Business Research Center: ABRC) a3 T5inedszag

a a <
AT UITU WRANLIRULNBATANRAT

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn w1 2
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)

3.2 32UZINNINIINAA DY

13 - 17 NUELW W.7. 2566

a a ¢
3.3 35m5@n

ﬂ@ﬁam’?ﬁ #35@1u EPA Method 1619 “Analytic Methods for the Oil and Gas Extraction
Points Source Category, Drilling Fluids Toxicity Test” U.S. EPA (2011) uaz35323iaznuuuvn i

(Static Bioassay) au3TUad Litchfield and Wilcoxon (1949) (MANWIN 9)
4. ABnmInaasg

o« €
41 MIAIYNTAIMARDI

NINaFUAMNTUR A UNT U (96-hour LCsp) w84 Drilling Mud W&z Drilled Cutting
Iugﬂagmmwmaaﬂ (Suspended Particulate Phase: SPP) laaluiainzwauna (Lates calcarifer)
whesannidusfiafinulanaldlunasfiu (Local Species) auudsuss uazzu1sanladng
o . L 4at v o o  ewm® o -
finandanlsimzinaseansd nnsmuanlududunusasdmiinszgnunasla dandudan
= ar a AI A =) a dld =3 s a ! a a
finszgndunasfiifeadasUsznevldsduii dsamanidussadsznauionin lalnaiu

e : N . . N .
(Hemoglobin) vnnumAimislunmsuussaandlanluimaaidafioanas lasnlduaranununiuas

o a e x < L

maadfiduiis vasdmonaiisnuuananuiweyiunalnmiaangnizesssaiiuaszsdia

= & o B Hq % A
msansaTIinaaaInulanzwian (Lates calcarifer) 3z llumnaaasfatanzwiana
da a " & A & a ‘o A
ffianuen 1-2 wudiues wisagdszanm 1 1deu Sadarnzwarnluszazfiausafiversfidie
wazomisdagUsiiansla arvinianasssludainzwirnfiszozainintansasluminzay
- . o - O F TSR
asnngnianzwasnamasnninaananlyasfivunainaawduams wasnuulurdUema 2-3
=2 a ‘A A Py & =2 a o & “A4
Saminsofuersfifiadues Weangdszinm 1 ifew SseamaiuesdiFagdladilunsziauns
A s o g ¥ o o Fa o o
waaunasnaaudsfilamatwdonla Uenaudugnisnswasniszaziveaudifidannisseamoaiun
amuiafanmlanzwasmnienum 1-2 lwudues wisngzinn 1 @au inneaas

Wdannswirnffienuen 1-2 wudiwas wiaangUsznm 1 1Hew 1nlsawzinianau
TIndasynIsInu g wludsliiwasnag aua 500 Aas ALANHIUSINAT 400 5
AMNLAL 20 AAT (Fauluwuain) aunnd 298 avaLTaigoa AuunIa-19 8.04 uas
pondlauazans 5.81 Dadnu/ans wn'ladunan 5 5u Saildvnsmesss

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna w1 3
vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



o o % > 3
ndanzwarnnin hludslwiwesnans
au1a 500 Fa3 1duiaan 5 u

dannzwsrnlslumsnaaas

ﬁu’l: http//www.fao.org

31 1 299387 (Life Cycle) 2091)a1nzwenn
UANEWITINNBT 1-2 LTUAINAT

= < o o ¢
E‘]J‘YI 2 INAINNIILAIYNAAINAIDI (ﬂmn:wama)

mafnmanduimdsuwauvay Driling Mud uaz Drilled Cutting lugtlaymeauausasidaatainzwizn w1 4 mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna w15
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin) vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



4.2 N13L@IBNA8279 Drilling Mud waz Drilled Cutting slugﬂmgmmm’maaﬂ 3) FUWT-10 Cutting Shaker WBM 8"/,

(Suspended Particulate Phase: SPP)
424 @981 Drilling Mud uas Drilled Cutting & 3u3ta51z9

W% 8 A28819 A9

1) FUWT-05 Cutting Shaker WBM 8'/,’

® Details : Shaker WBM
® Platform - FUWT

® Well : FUWT-10

® Rig :T-10

®  Drilling Mud/Drilled Cutting

: Drilled Cutting

®  Section i
® Details : Shaker WBM ® Depth (m.) : 1,780 mMD
® Platform : Fuwt ® Sampling Date 1 17-02-2023
® Well : FUWT-05
o Rig S T-10 4) FUWT-10 Cutting Dryer SBM 6/,

®  Drilling Mud/Drilled Cutting

: Drilled Cutting

® Section 18",
® Depth (m.) 12,100 mMD
® Sampling Date : 19-02-2023

2) FUWT-05 Cutting Dryer SBM 6/,

® Details : Dryer SBM

® Platform : FUWT

®  Well : FUWT-10

® Rig :T-10

®  Drilling Mud/Drilled Cutting : Drilled Cutting
® Details : Dryer SBM .-

® Section 16/
® Platform : FUWT

® Depth (m.) : 3,090 mMD
®  Well : FUWT-05

® Sampling Date : 11-03-2023
® Rig : T-10

®  Drilling Mud/Drilled Cutting

: Drilled Cutting

® Section A
® Depth (m.) : 3,250 mMD
® Sampling Date : 08-04-2023

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna

vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)
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5) FUWT-25 Cutting Shaker WBM 8'/,’

® Details

® Platform

® Well

e Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Shaker WBM
: FUWT

: FUWT-25

: T-10

: Drilled Cutting
18",

: 2,300 mMD

: 21-02-2023

6) FUWT-25 Cutting Dryer SBM 6"/,

®  Details

® Platform

o  Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-25

1 T-10

: Drilled Cutting
YA

: 3,250 mMD

: 05-04-2023

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

1 T-10

: Drilling Mud

18",

: 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

A

: 3,085 mMD/ 2,404.87 mTVD
: 13-04-2023

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna

vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)
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422  UIRABUNSIAILNADL1S

@5 uuA188190105 5 EPA Method 1619 T Drilling Mud @z Drilled Cutting L@ 8
shasnsunuanlniduiaidoiunawinldwaniuimsiannudy 2042 AR7A sanamn 1:9 nauln
nuuaiandwwissaisiaias Magnetic Stirer 1uaan 5 Wit uazaanisllwanaznoudszanm
1 72lus 1niuaes 9 ?uéau‘ﬁ'Lﬂumaammgmuu%mgslugﬂmaa auNAUTIUARY (Suspended

- v Drilling Mud %18

Particulate Phase: SPP) tialmiiussazanaasan (Stock Solution) fifleanuimaamn 100% SPP wmnsia 9 mn

@

Drilled Cutting 1 831

It

W&H Drilling Mud %30 Drilled Cutting

fuwmetalnianiu

aulwaniualeiaIas Magnetic Stirrer

e 5 wifl asiishlnanaznen 1 w.

Suspended

Particulate Phase

Stock Solution

100% SPP

(1,000,000 ppm)

nagauaNUTuRHELUNAY

(96h LCyo)

311 3 JwnAaun1sLAIBNG1a819 Suspended Particulate Phase (SPP)

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn w1 10 mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna w1 11
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin) vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



43 ansdnsanaduiimBsunauwas Drilling Mud uaz Drilled Cutting luz1)
annIALINaaY (Suspended Particulate Phase: SPP) Avinludainenean

anaa5anits el 96 5las (96-hour LC,,)

dumnewsnmsdiuanwlueed 4.1 smeseaitewiaianawNTUYes Driling Mud
Az Drilled Cutting luiﬂ SPP ﬁﬁﬂﬁﬁm';maaamn 50 Wastdua mﬂunmﬁﬁmuﬂﬁ 96 T2l
Ta ﬂlm R RIGERE V\Ll,i_llluﬂua (Static Bloassay) Tasiduansaz mf;l@] mu (Stock Solutlon) VDI
Drilling Mud uaz Drilled Cutting luzu spp uaszmagnslussaunaIIUiinesns eduauns
‘Yl@laadl,‘wmﬂiﬂmmmﬁuummﬁmad American Public Health Association (APHA, 1992)

msfinmanuduf sdsundusad Driling Mud uaz Driled Cutting 8131130ULUINAANTT
NARDI Q9%

®  NRUNAFBYI (Treatment)

WA139ZA18AI0U (Stock Solution) 84 Driling Mud uaz Drilled Cutting lugi SPP
1aa1nva 4.2.2 AszauanuuznLanaany lxaslulnaunifduinziadSuias 1,000 faddas
Anudw 20 aauluiuain (RAF) ‘lvﬁmmﬂmaam’sm wasnniulagainaassaslylnas: 10 &2

TABUARLANUITNIUYNMINARES 3 T
® NaNAIUAN (Control)

ﬂéumuqm:@"’]Lﬁumirﬁmﬁmﬁunéwmaaa Taolagamasasaslululnad Simea
51195 1,000 Gadaas AuLdy 20 saulwiuain (AAT) Tnass 10 @2 Afmslneimaaseaan
uagmiunguadunuitazlulamsazanadaan (Stock Solution) 489 Driling Mud sz Drilled Cutting
luzy spp aqlyl Walnunulannismsresdainasasunainanudufsues Drilling Mud Laz
Drilled Cutting t1ntis

. e v o, .
gasmInnpvedallungualuguIzaadlufiusasaz 10 lasnianaassdsznauaiy
2 Tuaan a9

1) NINAABIZWA (Range Finding Test)

WaNIZAUAMANTUT NN fa zaANNIBNIRIganT ANz NIII0Y
¢ s o v a o > Ada s €
100 1ovifua uazszauanuunrugIgaivilndainzwin 4%3asea 100 wonidua nolu
96 T2lus laslaansazans Driling Mud uaz Drilled Cutting lu31 SPP filanaiuuzua1ss lulwa
dq 'Y < N o ! aaa a aa g o & !
nanasilanudn 20 awluwnain (WAR) Inaaz 1 8as Ndnslnomanasaan nasannuula
o o N ¥, ¥ o o o
fanasadadlilvas: 10 62 lauuaazANUBVIRINIMTNAREY 3 T1 FUNALALTWANNATIUIN
e . 3 - e e Mg
Fananasfimeoniglu 96 421w uaztiraanuinuaudlaludasssuanuasuilneinzaslums

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn w1 12
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)

naasdasdazidoaaall lasaauivuauuad Driling Mud Uag Drilled Cutting luzu sPP luuans
AMULBUVH UFAIAT A13197 1

M1519N 1 9MI1dIUVa9 Suspended Particulate Phase (SPP) Tuuaazanuizan

ﬂ’a'mural'l.ru 56]5’15.’3% 1/381m Stock Solution ﬁ‘lﬂ;
(ALa) (Stock Solution:#AnzLa) (Raddas)’
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

AN 1 Stock Solution (ml) ﬁﬂuf’m:ta 1,000 ml

LY UARZANDNTUINNINAREY 3 7

31U 4 2uAaUNIINARBITUAK (Range Finding Test)

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna w1 13
vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



2) nsnaaasagvazlaun (Definitive Test)

uminaseafiadaszauanu T %aayj‘luﬁaaﬁﬂmn:waﬂmamnﬁammm:ﬁ%"‘m
JOATHIRUAIINMNTNARDIT HAUA BWNTAUANNILNTHVES Driling Mud wa Drilled Cutting lugd
SPP Aivhlndannzwerniansadanits meluna 96 $alus lagminaannImasastwauan
Faszauanurunaanidu 6 sxau lasitaani3iu émnéumuqﬂmﬁu Drilling Mud uag
Drilled Cutting 1431 SPP ¥n13nasas launaidia Driling Mud uaz Driled Cutting lu31 SPP adlu
Immaao“?imigif’] 1 803 amnutdy 20 muluiuann @RF) Tnlaanuwutu 6 szaufirnue waas
SEFUNIMASES 3 51 uARzTn lTEAINAAad 10 61 aaaanInassdazlienmeiadasiunise

anTlan

VPINA: UARZANUITNTUIINIINAREY 3 T1 ANAUTNTU A-F ﬁﬂmmmnmmL'un’uu@aqmﬁﬁwlwﬁmﬁwwaaqmﬁu 100% Lm:mwwwwﬂﬁqmﬁv{ﬂw

FAIMAR8ITEAMY 100% NMINARBITUANINAWIMMNATAaN3TiM

. s .
31 5 Twaaunisnaaadassaztdan (Definitive Test)

niulndanadnsazaimsuaziuiiniwindainasssfiansluna 0 24 48 72
uae 96 3l I@UEL{mmsﬁvT@Euiné?mfmaamwmnqumﬂﬁauvlm (Throp and Lake, 1974)
W araFafun1snanssiniesiduansaazanvesiad naassluua azszauainuin v
M mmaa NN ITuArTlngaInanasans 50 1Wasidue (LCx) e 96 42lus anuizuas

Litchfield and Wilcoxon (1949) (ANAN®IN 9)

' - - 4 % - - o %
INNYUNIINARBIUNITILATIER A UATNBN fa USurmeandiaud azanaluun
(Dissolved Oxygen) qm%{]ﬁ (Temperature) anudunia-ang (pH) AN 24 48 72 uaz 96 T2l

UAZANNLAN (Salinity) 11381 0 uaz 96 Tlad

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn w1 14

vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)

431  nadAnsanainRmAsuna ks FUWT-05 Cutting Shaker WBM 8'/,

3l 6 N13NAABITUAR (Range Finding Test) 783 FUWT-05 Cutting Shaker WBM 8/,

432 adnmanudnimdsunauuas FUWT-05 Cutting Dryer SBM 6/,

gﬂﬁ' 7 NMINANBITHAK (Range Finding Test) 289 FUWT-05 Cutting Dryer SBM 6/,

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna

vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)
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433  nsfAnsanaduiimdaunanuas FUWT-10 Cutting Shaker WBM 87/, 435 nadnsanainimAsuWawBas FUWT-25 Cutting Shaker WBM 81/,

31 8 N1 NARBITUAK (Range Finding Test) 289 FUWT-10 Cutting Shaker WBM 8/, 3111 10 NM1INAABIVUAK (Range Finding Test) 289 FUWT-25 Cutting Shaker WBM 8/,
434  msanmanuiuimdsundusas FUWT-10 Cutting Dryer SBM 6'/, 436 nmdnsanuinfimdsunauses FUWT-25 Cutting Dryer SBM 6",
UM 9 M3nAaaIduak (Range Finding Test) 283 FUWT-10 Cutting Dryer SBM 6/, 3111 11 MInAAaITuAn (Range Finding Test) #a9 FUWT-25 Cutting Dryer SBM 6/,
M3AnsA T AMA NI UV Drilling Mud uaz Drilled Cutting ‘lugi/agmmmuaaﬂﬁ‘ﬂﬂ‘admnzwww Wi 16 m3AnsaNuTwA s UWa4Yay Drilling Mud Uag Drilled Cutting ‘lugiJaysmmmuaayﬁ'ﬁﬂ'aﬂmn:w\m'm w1 17

vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin) vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



437  nsAnsanaduiisdsunanaas FUWT-12 Mud 1.18 SG WBM 8,

31]«?‘1' 12 N1INANDIVWAYK (Range Finding Test) 289 FUWT-12 Mud 1.18 SG WBM 8/,

438 msdnmanuinimdsunduuas FUWT-12 Mud 1.57 SG WBM 67/,

gﬂﬁ 13 N1INANBITWAYK (Range Finding Test) 289 FUWT-12 Mud 1.57 SG WBM 6/,

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)

w1 18

5. HAaN1INaaayd

NuaziBanamInasasnMIansaNuduRmisunausas Driling Mud uag Drilled Cutting
luztauniausiuaay (Suspended Particulate Phase: SPP) 1l aa1la1nzwa117 (Lates calcarifer)

Mununguuaa FUWT 284lAT9N17Y URAIAT 12a 5.1 19 15120 5.8

o a € v a va ! a !
‘meaawammLm'}:v\mn'ﬁaaﬂgumms ‘L‘Uﬁ\‘]ﬂ?ﬂﬂﬂ\i mimuquqmmw I3

LAN&1T819DY LRAIAT AAKKIN N NARKIN U AAKKIN A LAZ AARKIN 3 AUAIAL

5.1 HAN133LA312W VDY FUWT-05 Cutting Shaker WBM 8/,

PMNMINARDI MTUAK WL i:ﬁumwL’uwugﬁiqﬂﬁvlmfﬂvﬁﬂmnzwwnmuﬁ 96 141
= { [ o = A o v
@ 300,000 WALEN u,a:ﬁs:@ummmumugazgmluﬂﬁmaaaﬁa 1,000,000 ALEY FvhlLanzwauna

My 23.33 wWasidua

Tagn1snanastuausaszaualnuiavawidn 6 5240 @9# 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 ARLEW AIWEAL aIugadlu g 14

mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna w1 19
vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



s

1

96 71.a10735 Litchfield
e WA~ (1949)

WL UWITUAL
G181 50% (LCsq) Ttaan

o

w1 20

NenuETlNamMAleNzannvasljidnisuesdianns FUWT-05 Cutting Shaker WBM 8'/;

g 4 a 3 N ' '
LRAIAY M131911 2 LRZHANITILATIZRVEY FUWT-05 Cutting Shaker WBM 81/2 Tnuaazsi9ian

UFAIGI A19197 3 uaz J1N 15

avwn 2 agll HAN33LA1ZWYDI FUWT-05 Cutting Shaker WBM 87,

LABOLATORY REPORT

Sample FUWT-05 Cutting Shaker WBM 8"/,
ACUTE TOXICITY TEST DATA SUMMARY

)ag

=
555555—9
g 8 8§ 8 8 2 ¢
s €88 88 °
@

]
el
Frarra g

Y.

W

m

(100% SPP)

FUWT-05

-05 Cutting Shaker WBM 8'/,

14 UHBANUEAITUADHNITNARDIVDI FUWT.

s
3

avamnzwiva

e

UNIAUYIUNDENIIG

(]

Tne G1/61 aau

ustlo

AagUNa Uy Drilling Mud ua.

u
Voaununaunaa FUWT lassnandedlanden ulassrsaalun.

MIANEINIIL

= Drilled Cutting |

0l

18877

o

879 (WASINUIH)

3

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 Shaker Source : Seawater
WBM 8/, pH 1 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 : 848 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 1 24 hours aeration
pH Range : 8.07-8.37 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) 1 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) : 30 300,000 ppm (Lower) — NA ppm (Upper)
msfinsauduRmEsuwauvey Drilling Mud uaz Drilled Cutting ‘lugﬂaymmw?uaayﬁﬁﬂ'aﬂmntwww Wi 21
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= a < » N .
AN 3 WANIIIAINEKRVBI FUWT-05 Cutting Shaker WBM 8112 1%LWIR$%’NL’JR’1

< - 7 A
AAIINIIAYVBITAINAADY (L'L]ilil,'ﬂ%@])

ANNLN (ATLS) 1 (Falug)

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

a o < < "
711 15 aasmsangvaslainzwean (1a51Ewa) 289 FUWT-05 Cutting Shaker WBM 8'l,

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)

Wi 22

{ a & N . .
MNANTA 3 HANNTILATITRVB FUWT-05 Cutting Shaker WBM 8'%, lulaazai4i2a1
FUNTRETLNLHANTNARad basaaa 11U

o luz99a1 24 52luousn A32UANNANTYH O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 A5y lunudannzwsvnans

o lug2917a1 48 T21u9 A 32FUAIVLT U U O (Control) 50,000 100,000 300,000
500,000 700,000 wa 1,000,000 AALEa lunudanewszeans

o luma91781 72 52lud A52AUAIWLT N O (Control) 50,000 100,000 300,000
500,000 UAz 700,000 HLEL TUWDUMNZWITIMNY LaRTETUAMULDNTS 1,000,000
Ay fannswerniansads 10.00 Wasdua

o faasuiaa 96 32lu9 ¥MN13A3298BLEAIINIA1BVBIUAINZAITIINLAN 7i32AU
ALY 0 (Control) 50,000 100,000 waz 300,000 AALEY Tunwudmnsweniane
AT SEAUAINNIT NT W 500,000 700,000 Uz 1,000,000 ARLEY Fdannswernaany
18y 13.33, 20.00 waz 23.33 1Wasidua musey

! ° ¢ = 3 < o
Wavwndesiduanisasazavaadlainzwend ataluiian 96 52109 vnawIm
LWB11A1 LCs 71 96 71189 @a1u3 5 va4 Litchfield and Wilcoxon (1949) 1A >1,000,000 N N L5
= ! o ;& ¢ e ¢ ' ' jv ! a
(300,000 - NA WA LAN) N szauautT a1 95 tdasifua %aagliu“ﬁaaﬁvluﬁﬂawutﬂuwasy

(Non-toxic) éaﬂa’m:ww‘muﬁﬁ’m’liﬂﬂaad (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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¢ o ©
A8 26.67 LUaILTue
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*mmwua;ﬂwam'ﬁLﬂﬁmmnmaﬂﬁﬁ'ﬁmﬁmaaé‘qama FUWT-05 Cutting Dryer SBM 6'/5

o { a s " ' !
LRAIAY M99 4 LAZHANTIILATIZRTEY FUWT-05 Cutting Dryer SBM 61/5 Tuwuaazsagaa

UIAIGI A19199 5 uaz 31N 17

avwnd  agl HAN331A313%uas FUWT-05 Cutting Dryer SBM 6'l,

LABOLATORY REPORT

Sample FUWT-05 Cutting Dryer SBM 6"/,
ACUTE TOXICITY TEST DATA SUMMARY

= a < » N .
f13°9N 5 HANTIIILATIEHYDI FUWT-05 Cutting Dryer SBM 61/,3 ‘lmma:manm

o P ‘e <
ARIINMIANYVIFAIMARNDY (1aTITNA)

vM aa & <
ANNLUNDY (NNLDN) a0 (Fla)

Company

: PTTEP ED

Analyst

: ABRC

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

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 Dryer SBM Source : Seawater

6'/y pH : 8.00
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.73
Date Sampling : 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) : 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 TOXICITY 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)

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn
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{ a & N . .
AMNAITIA 5 HANITALATIZRYEI FUWT-05 Cutting Dryer SBM 65 lulaazadtaan
MuUNsnaTLNsNaNINasadlasdaa i

o lumigaan 24 52luousn A3e@LANIANTYH O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 ALFn lunwudsnzwsznans

o lun191781 48 121lu9 A 32 UAIINIT LT U O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 RS lunwudsnewszany

o lumraian 72 92lus isz@uAuLNTY O (Control) 50,000 100,000 Laz 300,000

=

AEY Tuwulanenieny LaRsEaUANLILIT% 500,000 700,000 Waz 1,000,000

& A

a A a Sz ° o
AWLAN TUIINEWIT1IABLR[Y 10.00, 13.33 Uaz 16.67 LUasidua aua1au

o faasuian 96 T2lu9 MN13A32988LEAIINIABVBIURAINZNITIINLAN 71 32AU
ATUITUTL 0 (Control) 50,000 100,000 uaz 300,000 AMEx lunuianswsaas
WAT 3 UAMNITNTY 500,000 700,000 kA 1,000,000 ANLEN §Uarnzwiviee
188D 13.33, 20.00 uAY 26.67 LUasiEua MusIGL

{ o ¢ = N < o
Lﬁ‘a%ﬁtﬂailﬁﬁ%@lﬂ’]i@]’]ﬂﬁzﬁ&l“ﬂadﬂﬁ’]ﬂ:w&ﬂl’]’l ﬂﬁﬂl%l,’lﬁ’] 96 “H’JISJG NIATWIT
LW 8711 LCs 11 96 T2189 @183 T U0 Litchfield and Wilcoxon (1949) a1 >1,000,000 N A L&
A A & a o { & G ¢ 4 ' ' a ' a
(300,000 - NA AWLEN) N 5z@UANULT 0l 1 95 LUasLFua “ﬁ"aag}lummluﬁmwﬂuww

(Non-toxic) Aatanzwsuafivinn1smaaas (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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a ¢ »
5.3 HAaN13IILAINEKVDI FUWT-10 Cutting Shaker WBM 8112

nnminasadluiuan wun szauanuinsugigad luilndainzwnsrme 96 Talus
=) = { a > o P A ° v
fla 300,000 AALGY uszAizaUAMNILUTIFAIUNTNAREIRE 1,000,000 ARIBH Farilndanzwan
¢ o
@18 20.00 tasidua

TABNITNARDIT HABTATEA VAT T T % 6 561 @94l 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 LGy eudey dsusadlu 3u7 18
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% i 38 w® ;c 5ﬂﬂawua§ﬂwan7mmsw:‘mmﬂv\aaﬁgmmsmaamama FUWT-10 Cutting Shaker WBM 81/2
= =2 o o a < - ! .
% B § H URAIAI A1379N 6 LazHan1IILATIEWVad FUWT-10 Cutting Shaker WBM 81/2 luLL@ [EVIILINN
= 3
< 2 & o = A
,,; = ¢ URAINN M319N 7 LA gﬂ‘n 19
—
] o A ¢ . -
M990 6 ﬂiil] NanN13IILAINEHYa9 FUWT-10 Cutting Shaker WBM 8 /2
35
a2 2o LABOLATORY REPORT
= o
® Sample FUWT-10 Cutting Shaker WBM 8"/,
=
g ACUTE TOXICITY TEST DATA SUMMARY
[
[
E Company : PTTEP ED Analyst : ABRC
£ £ £ £ E (2] Job No./Date - Type of Test : Static Non-Renewal 96 hr/LCs,
E 8 2 8 8 B g o
2 g 2 = § 2 £ Service Order No. - Test Started on : 13-09-2023
I 3
8 &8 |8 8|S o
o
A SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
% Sample Name : FUWT-10 Cutting Shaker Source : Seawater
pe o [T WBM 81/, pH . 813
= ]
é g § Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.88
- >
3 § B Date Sampling : 17-02-2023 Salinity (ppt) 1 20.0
g ‘\g ?f; Date Receive : 22-08-2023 Turbidity (FTU) 10
% ',E E pH 1 8.41 Condition : 24 hours aeration
£ # 2
3.2
£ =2 2-&
E @ £ 2
. Q
L& 3 S ®
] = g < TEST CONDITIONS
= »a [N
S E §’ ) Dissolved Oxygen Range (mg/l) 1 5.41-6.17 Photo Period (L:D hours) | : 12:12 hours
=3 2 K
© %; = Temperature Range ( C) 1 26.6-29.1 Aeration : 24 hours aeration
=3 &2
E °; - é pH Range : 8.24-8.45 No. Organism/Volume : 10/1000 ml
s g
§ g g Salinity Range (ppt) 1 20.0
o =
g 5 "=
- 2B
@ 5 €
s izj < TEST SPECIES INFORMATION RESULT OF TOXICITY TEST
E; § é Organism . Lates calcarifer
T
i _g’ g Source : Private Hatchery >1,000,000 ppm
® E % Collection Date : 08-09-2023 95% Confidence Limits
L
é g Age (on day 0) : 30 300,000 ppm (Lower) — NA ppm (Upper)
e
2
]
2 = :
: £ 5
» T
LSRN
e R
= S &
<
] 5 %
w <SS
w =
- 2
c 8 = P e .
msfnsn N duAmagunauvey Driling Mud uas Drilled Cutting Yugﬂaymmmuaaynuﬂaﬂmn:www w1 31

vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)



{ a ¢ " . .
AN 7 HANIIATIERES FUWT-10 Cutting Shaker WBM 8112 1%“6]’5\3%']\1!{3’5\’]

- - < v A
BAIINIIANYVDITAINARDY (lﬂail%uﬂ)

ANNLNH (RS a) 1A (Falug)

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

gﬂﬁ 19 Sammimavastainznez (wWasiEua) 209 FUWT-10 Cutting Shaker WBM 8'l,
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{ a & . . .
MNANTA 7 HANNTILATITRVEI FUWT-10 Cutting Shaker WBM 8%, lulaazaidiaan
FUNTRETLNLHANTNARY basdna TR

o luz99an 24 52luousn A32eUANIANTYH O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 ALFy lunudannswevnens

o lug2917a1 48 12139 A 324 UAIVLT N U O (Control) 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AiEa lunudaneswszmans

o luzi99a1 72 5219 AszaUAINLT N O (Control) 50,000 100,000 300,000
500,000 700,000 & 1,000,000 ALEw luwudainzwsaniang

e Januaa 96 13lug MN1IATINEELEATINTAN BTBILAINTWITIINLAN T1326L
AU O (Control) 50,000 100,000 waz 300,000 AiLEN Tuwutannewsanaae
AT SEAUANLY N 500,000 700,000 WAz 1,000,000 ARLF1 FUarnzweanaae
\ade 10.00, 13.33 uaz 20.00 tWasiiua ausay

! o ¢ = < o< °
Warwndaniduanisaaszavaadlainzwiand aaluiian 96 12109 unauI
LW 8%1A1 LCsy 11 96 T304 @NNT T ua4 Litchfield and Wilcoxon (1949) §ia1 >1,000,000 A #L8
c A e TR B SRS -
(300,000 - NA WH LA W) A s2@UaULT ol % 95 L1)asLF wa mmglumwluﬁmqmﬂuwu

(Non-toxic) AaLlanswinafiTnmInaaas (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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a ¢ ”
54  WAan133LA31L%VD9 FUWT-10 Cutting Dryer SBM 6/,

AMNMINAFBIIUTUAK WL ixﬁummLmumug@qwmuﬁﬂ%ﬂmn:wwnmmﬁ 96 Tlud
a = A o v A a = 4 o ¥
2 500,000 AfIEY uazfTzaLAMNIBITIUFIFAlUNTINasDIAa 1,000,000 ARLEN Tevlndmnewen

¢ o ©
@18 10.00 LasLFue

Taun1nanedd uaniaszauaua N uiu 6 52au @49 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 RGN ausdy dausaslu 3U7 20
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18 50% (LCs; Twtaan
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NonussdiamIIanznaINmadl jiidn1svesdrasns FUWT-10 Cutting Dryer SBM 6"
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LRAIAY M99 8 UAZNANITILATIEAYDI FUWT-10 Cutting Dryer SBM 61/5 Tuuaazsasia

UFAIGI ANT197 9 uaz F1N 21

avwns gl HANN331A313%uas FUWT-10 Cutting Dryer SBM 6'l,

LABOLATORY REPORT

Sample FUWT-10 Cutting Dryer SBM 6"/,
ACUTE TOXICITY TEST DATA SUMMARY

{ a ¢ " . .
A13190 9 HAN1ILAINLHi DA FUWT-10 Cutting Dryer SBM 61/3 ‘lmmaxmanm

e, A &
ANMNLDNVW (WNLDN)

v - < v v
ANINNTIANYVIFAAINARDI (Lﬂaﬂ'ﬁ%ﬂ)

1A (3lug)

Company

: PTTEP ED

Analyst : ABRC

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

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-10 Cutting Dryer SBM Source : Seawater
6'/y pH : 857
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) : 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 TOXICITY 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)
mafAnsauduRmasuwauvas Drilling Mud uaz Drilled Cutting ‘lugi/aQmmmuaaﬂﬁ‘ﬂﬂ‘admﬂ:wwn w1 36
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! a & N . .
AMNANTA 9 HANTTTLATIZRVEI FUWT-10 Cutting Dryer SBM 6"/ lula 81341281
MuUNsnaTLNENaNINasad lasdaa lUi

o lumigaan 24 52luousn Ase@LANNIINTYH O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 ALEn lunwudsnzwsznans

o lun291781 48 12lu9 A32@UAINLITLT U O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 RS luwudsnenszany

o luzagaan 72 $2lus AszaUANIL LM O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 ALFn lunudanswsvnans

(] Lﬁ.’ﬂﬂﬁ‘}_ll,’lﬂ’] 96 ’EL’JI&RI ﬂnﬂﬂﬂiﬂiiﬁlﬁaﬂﬁﬂﬁﬂﬂﬂi(ﬂﬂU‘Hﬂdﬂa’]ﬂ:Wd‘ﬂﬁ’JWU’J"] "FIIS:@TLI
A771LT 421 0 (Control) 50,000 100,000 300,000 A% 500,000 W18 n Ty wy

UMNEWIINIaY UANTZALAMM LYY 700,000 W&z 1,000,000 AWLEN HUaNEWIB1D
{ ¢ = s o ar
MoLadY 6.67 Uaz 10.00 LWaTldua auaIaL

! ° € = & o o
W eavwdeniduanisansszavueddainzwsnnd asluiiar 96 52109 wnewIm
LW 8111A" LCys 71 96 2149 @a1N3 509 Litchfield and Wilcoxon (1949) §a1 >1,000,000 W L84
« | o ¢ & ¢ e ¢ ' ' v ! -
(500,000 - NA WA LA W) N5zaUANNLT o 95 Lasid ua %oa%lumaﬁvluﬁﬂ'nmﬁuwu

(Non-toxic) éaﬂa’mzwo‘u’nﬁﬁ’mwwmad (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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5.5 HAaNIIIILAINEKVDI FUWT-25 Cutting Shaker WBM 8112

nnminasasluiuan wun szauanunsuggailuyinwainzwnssmed 96 7alus
A = { o v A 4 o v
fla 300,000 WRALEN Lm:ﬁszmumwmumugazg@lumiﬂmaaﬁa 1,000,000 AfLEY FevhlnLanzwauna
¢ % €
@18 20.00 ta3Ldue

TAINITNARDIT HABTATEA VAT T WIT% 6 561 @94l 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 ALY euady dausadlu 3UA 22
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> 9 P a i B
% § § H URAINY M1979N 10 LATNAaN1IILATIERURY FUWT-25 Cutting Shaker WBM 81/2 ‘lul,ma:manm
G
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2 =l LEAINY MIT19N 11 uaz Jili 23
0 : ¢ B
199N 10 &3UHaN133LAIIzAVBI FUWT-25 Cutting Shaker WBM 8"/,
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i us ) LABOLATORY REPORT
; Sample FUWT-25 Cutting Shaker WBM 8"/,
a ACUTE TOXICITY TEST DATA SUMMARY
s
[
[
'é Company : PTTEP ED Analyst : ABRC
<
£ £ £ £ £ E_ (72} Job No./Date H Type of Test : Static Non-Renewal 96 hr/LCs,
a a a = (2]
o% 2 g & s § % £ Service Order No. S Test Started on : 13-09-2023
2efiig 3
ERPERS = E o
- 0
o SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
% Sample Name : FUWT-25 Cutting Shaker Source : Seawater
= e WBM 8/, pH 776
]
\‘ g § Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.51
g
3 § B Date Sampling : 21-02-2023 Salinity (ppt) 1200
g ‘\g ?f; Date Receive : 22-08-2023 Turbidity (FTU) 10
% -ng E pH 1 8.04 Condition : 24 hours aeration
c B 2
< [z
£ = 2-g
TR g g8
& R = ] c TEST CONDITIONS
= R g
§ E §’ ) Dissolved Oxygen Range (mg/l) 1 5.42-6.18 Photo Period (L:D hours) | : 12:12 hours
= a y
© %; = Temperature Range ( C) 1 26.9-29.3 Aeration 1 24 hours aeration
=3 &2
E °; - é pH Range 1 8.21-8.42 No. Organism/Volume : 10/1000 ml
s g
§ g g Salinity Range (ppt) 1 20.0
£ 8 &
= 5 "=
= d &
£ £
& S &
R~ i(zi g TEST SPECIES INFORMATION RESULT OF TOXICITY TEST
E; § é Organism : Lates calcarifer
T
. _g’ g Source : Private Hatchery >1,000,000 ppm
® E % Collection Date : 08-09-2023 95% Confidence Limits
L
é g Age (on day 0) : 30 300,000 ppm (Lower) — NA ppm (Upper)
Tz
EAS
3
23
1§ Iy
‘ZP' (%
& 2%
= & &
c Q L. .
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= a < » N .
AN 11 WanN1IIAINEKRYBI FUWT-25 Cutting Shaker WBM 8112 1%LWIR$%’N I]N

< - 7 A
AAIINIIAYVBITAINAADY (L'L]ilil,'ﬂ%@])

ANNLN (ATLS) 1 (Falug)

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

A o < < "
3111 23 aasmimIaealanewerm (1a315wa) 289 FUWT-25 Cutting Shaker WBM 8'l,
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vasunungunn FUWT lassmaudailandoy uassrrslunzinannIng G1/61 aauans (unsayuin)

Wi 42

{ a € N . .
MNANTN 11 HANNTILATIZTRVES FUWT-25 Cutting Shaker WBM 8/, luuaazsaaiaan
FUNTRETLNLHANTNARd basdna T

o luz99an 24 52luousn A32eUANNANTY O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 ALEn lunudannzwsznans

o lug2917a1 48 T21u9 A 32 UAIIVLT U O (Control) 50,000 100,000 300,000
500,000 700,000 & 1,000,000 AEa lunudansnszmans

o luzigaa1 72 5219 AszaUAINIT N O (Control) 50,000 100,000 300,000
500,000 uaz 700,000 ARLE lunwudanzwsanaag uaRsseuaMuLLYw 1,000,000
AMEY fuanswsrnmeiads 13.33 wasidue

o faasuiam 96 32lu9 ¥MN13A31988LEAIINIABBIUAINZAITIINLAN Ti32AU
ALY O (Control) 50,000 100,000 waz 300,000 ALEN Tuwulannsweaname
WATi 52 LAWY T % 500,000 700,000 &z 1,000,000 ANLEN FUarnzweviens
1881 6.67, 10.00 Wwaz 20.00 1Wasidua musey

{ ° ¢ = 3 o< o
WeawndaTiduwanisansazanvaddainewivny Anoluiaal 96 Talus wewam
LW 811A1 LCq 71 96 2104 @183 5 U0 Litchfield and Wilcoxon (1949) a1 >1,000,000 W 154
o | o ! & ¢ e ¢4 ' ' v * a
(300,000 - NA AW LA N) ATzaUANNULT asl % 95 LdaT LT ua fﬁaa%lu’mamuﬁmwtﬂuwu

(Non-toxic) Giaﬂa’m:w\‘i‘uﬂﬁﬁ'lmiﬂﬂaad (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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: E3 g
: E -
a ¢ . 1, = i r;? g2
5.6 HAaN13ILAIIEHYDI FUWT-25 Cutting Dryer SBM 6/, = i dw °
2 <
e v . e 4. g R
NMINARBIIUTUAU WU ﬁmummLmumugqqﬂﬂumlﬂﬂawn:wwnmrm 96 T lu € © 8
=2
2 E gl
=

g d__ e v a Am e d o
fn 300,000 ARLEY LLﬂtWizﬂUﬂ’)’mL"llll“ﬂ%ijdqﬂluﬂﬂiﬂﬂﬁadﬂa 1,000,000 ARBN Fovinlndanzwean

¢ o ©
A8 26.67 LaILTue

]
PR v e e ¥ = = =
Taun1nanedd uaniaszauautaNuuidu 6 52au a4 50,000 100,000 300,000 2
Ada & ) ar s 4 — N $
500,000 700,000 &z 1,000,000 ALEW AWsay dIuaadlu g1 24 = 2

]

10
100,000 ppm n
300,000 ppm
500,000 ppm
700,000 ppm
1,000,000 ppm n
Control n

50,000 ppm

0
o
=
E
=
f

mafnmanduimdsuwauvay Driling Mud uaz Drilled Cutting lugtlaymeauausasidaatainzwizn N 44
vasunungunn FUWT lassmaudailandoy uassrrslunzinannIng G1/61 aauans (unsayuin)

W1 45

1 /3”

W22

1/an.
u

o

UNIAUYIUNDENIGD).

3

@

24 LHBANUEAIDWADBNIITNANDIVDI FUWT-25 Cutting Dryer SBM 6

0l

ustlo
18012 Ny G1/61 Aauay (UnaInuIm)

= Drilled Cutting |

sun
u

AnALUNIUYaI Drilling Mud Ua.

Fuwt lavsmswdaadlandsy uasarralun.

TTui

VYDIUNURIUNIG

q

MIANEIAIL




3 ¥ N o X i { a g . ” N :
*nmma‘gﬂwam'ﬁLﬂﬁmmnmaﬂgummimmmama FUWT-25 Cutting Dryer SBM 61/8 A137191 13 HAaN1ILATIZRDS FUWT-25 Cutting Dryer SBM 61/3 ‘lmmaxmanm

g { a s ) N ' f
LFAIAY 19191 12 UATNANNTILATIERYDS FUWT-25 Cutting Dryer SBM 61/8 1%LLV]GZ°H'NL’JN’] - — A
. . ANTIMINVBITAIMARDI (1asiBua)
o - =
ULRAIAN M13719N 13 L E‘]J‘YI 25

ANAANI (AALBa) 1A (3lug)
. P 24 48 72 96
199N 12 aguan133iAs1znYa9 FUWT-25 Cutting Dryer SBM 6/, Control o o o o
50,000 0 0 0 0
LABOLATORY REPORT 100,000 0 0 0 0
Sample FUWT-25 Cutting Dryer SBM 6"/, 300,000 0 0 0 0
ACUTE TOXICITY TEST DATA SUMMARY 500,000 0 0 0 2000
700,000 0 0 10.00 23.33
Company : PTTEP ED Analyst : ABRC 1,000,000 0 0 16.67 26.67
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-25 Cutting Dryer SBM Source : Seawater
6'/y 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) : 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 Eﬂﬁ 25 5@]‘51?’]’156]']9?.!6\11]6’"13“0?]']') (lﬂa;&%%ﬂ() 289 FUWT-25 Cutting Dryer SBM 61/3"
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)
mafAnsauduRmasuwauvas Drilling Mud uaz Drilled Cutting ‘lugi/a;}mmmuaaﬂﬁ‘ﬂﬂ‘aﬂmnzwwvv Wi 46 msfinsauduRmEsuwauvey Drilling Mud uaz Drilled Cutting YugiJaymﬂumuaayﬁﬁﬂéﬂmn:w\m’m Wi 47
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{ a & N . .
AMNAITI9A 13 HANITALATIZAVEI FUWT-25 Cutting Dryer SBM 6"/ luua aza1419a1
MUNsnaTLNEHaNINAsad lasdaa 1

o lumigan 24 F2luousn A3e@LANNIINTYH O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 ALEn lunwudsnensznans

o lun291781 48 121lu9 A32AUAINITLT U O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AsEn lunwudsnenszmany

o

e luzqg9a1 72 52 la9 AszaUANLT Y O (Control) 50,000 100,000 300,000
WAz 500,000 AALE L T WUUAINEWIZIIANY UAT T2AUAINNLT U 4 700,000 LA

& A

1,000,000 ARLEY Tanzwsrnimeiais 10.00 was 16.67 wasidua anuaney

o faasuiaa 96 72lu9 MN13A3I98BLEAIINIABVBIURINZNITIINLAN 71 320U
ATUITUTL 0 (Control) 50,000 100,000 uaz 300,000 Adx lunuianswsras
WAT 3 UA2MNIT T 500,000 700,000 Uaz 1,000,000 ANLEN §Uarnzwevime
LR 20.00, 23.33 uAy 26.67 LUasEuA MusIGL

Lﬁ.mf’uﬂa{m‘?mﬂcﬂﬁ@ﬂUa:a&l‘ﬂadﬂmﬂxvu’un ﬂ']?.lluL'Jﬂ'] 96 “ﬁL'JIlN Nqﬂﬂquim
W 8118 LCs 7 96 G209 @1n3 809 Litchfield and Wilcoxon (1949) fa1 >1,000,000 AR 153
(300,000 — NA A 15 9) 7 sza U235 05 95 1osifua ﬁlaag"lufaam&fﬁﬂmmﬂuﬁu
(Non-toxic) Aatanensuafivinn1snaaas (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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57  Wan1331A3zWues FUWT-12 Mud 1.18 SG WBM 8"/,

nnminasasluiuan wun szauanunsuggailuyinwainzwnssmed 96 7alus
A = { o v A 4 o v
fla 500,000 WRALEN Lm:ﬁszmumwmumugazg@lumiﬂmaaﬁa 1,000,000 AfLEY FevhlnLanzwauna
¢ % €
@18 30.00 tasLdue

TAINITNARDID HABIATEAUANUIT T T % 6 561 @94l 50,000 100,000 300,000
500,000 700,000 Az 1,000,000 LGy ewdey dausadlu 3u7 26
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=
0
- 'z
. g3 g
13 2 £ 3
= i = N ¢ v . en e v .
5 ; S § NBNBIIUNAMTIATERIINKAI JIANTVEIAI8819 FUWT-12 Mud 1.18 SG WBM 8/,
= =2 o o a < » ! .
% § § H URAIAI A139N 14 LRTNAaNIIILAIICRYDI FUWT-12 Mud 1.18 SG WBM 81/2 ‘luLma:manm
e
= 3 27 o = &
,; = ! URAINY M1319N 15 Lae gﬂ‘n 27
] ‘ ‘ .
199N 14 @guan1iiasznees FUWT-12 Mud 1.18 SG WBM 8",
o5
n; R LABOLATORY REPORT
- TN
o Sample FUWT-12 Mud 1.18 SG WBM 8/,
E ACUTE TOXICITY TEST DATA SUMMARY
Q
) Company : PTTEP ED Analyst : ABRC
£ £ £ £ £ g_ 2 Job No./Date HES Type of Test : Static Non-Renewal 96 hr/LCsg,
Q Q =Y — -
O% 2 g g g § % ; Service Order No. e Test Started on : 13-09-2023
8. 2 8 o o 8— 8 é
s € g 8 8 8 b
-
- SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
% Sample Name : FUWT-12 Mud 1.18 SG WBM Source : Seawater
w .
2 2 8'l; pH : 7.86
\‘ g % Type : Drilling Mud Dissolved Oxygen (mg/l) | : 5.96
g § g Date Sampling 1 03-03-2023 Salinity (ppt) : 20.0
g & ?f; Date Receive : 22.08-2023 Turbidity (FTU) 0
V(: 'E E pH : 8.03 Condition : 24 hours aeration
< - S
= i
E 8 g%
- & = 2 &
L = S ®
7] N7 g s TEST CONDITIONS
N ) & 3
§ % §’ &) Dissolved Oxygen Range (mg/l) 1 5.32-6.04 Photo Period (L:D hours) | : 12:12 hours
= 2 -
g %; = Temperature Range ( C) 1 26.8-29.4 Aeration : 24 hours aeration
E
E °; N é pH Range : 8.31-8.51 No. Organism/Volume : 10/1000 ml
s g
g § ‘:; Salinity Range (ppt) 1 20.0
- 3E
-‘% i(zi § TEST SPECIES INFORMATION RESULT OF TOXICITY TEST
~3 § é Organism : Lates calcarifer
T
E’ g Source : Private Hatchery >1,000,000 ppm
= 3 % Collection Date : 08-09-2023 95% Confidence Limits
L
é g Age (on day 0) : 30 500,000 ppm (Lower) — NA ppm (Upper)
e
5
[
s 3 e
5 &3
e Z2
2
5 £ E
s a X
SRS
w2
= >
c 8 = P e .
msfnsn N duAmagunauvey Driling Mud uas Drilled Cutting ‘lugijaymﬂLmuaaynuﬂaﬂmn:www W1 51
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{ a ¢ » . .
A939N 15 HAN13ATIER FUWT-12 Mud 1.18 SG WBM 81/2 1%LLGIRZ%"!\?L’JR’I

- - < v A
BAIINIIANYVDITAINARDY (lﬂail%uﬂ)

ANNLNH (RS a) 1A (Falug)

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

gﬂﬁ 27 sammseazasdaingwezn (wWasiiua) 289 FUWT-12 Mud 1.18 SG WBM 8'l,
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INAN5N 15 HAN1TILATITHVEI FUWT-12 Mud 1.18 SG WBM 8"/, luua aza4t3a1
FUNTRaTLNEHANTNARd basdna TR

o luz99an 24 92lwousn A32eUANIANTY O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 ALEn lunudannzwsvnans

o lug2917a1 48 T21u9 A 32 UAITNLIT LT U O (Control) 50,000 100,000 300,000
500,000 700,000 ua 1,000,000 AALEa lunudanewszmens

o luzigaa1 725219 A5zAUAINLIT Y O (Control) 50,000 100,000 300,000
500,000 uaz 700,000 ARLEN lunwudanzwsaniae uaRsseuaMuLLYw 1,000,000
AfEY fuanswsrnmeiads 16.67 wasidue

o faasuian 96 32lu9 ¥MN13A32988LEAIINIABBIUAINEAITIINLAN Ti32AU
A271117 12 1 0 (Control) 50,000 100,000 300,000 L& 500,000 N 188 ‘La Wy
UaNEnsnIeny uaRszdunINL LN 700,000 Waz 1,000,000 ARLEY SUanzwann
AuLaae 10.00 uay 30.00 Wosldua ausau

W ovdesidua nsansazguvelainswaznr aaluiaan 96 52lu v1eInIm
LA 811A1 LCsp 7 96 T21ug @1u3Fvas Litchfield and Wilcoxon (1949) i1 >1,000,000 AR L5
(500,000 — NA A L5 3) uATi 56 UANLE 03w 95 1as i ua S'ﬁaag;slwﬁ'saﬁvlsjﬁmﬁmﬁuﬁﬂ
(Non-toxic) @iaﬂmﬂ:Wd“ﬂ’l’Jﬁﬁ’m’liﬂﬂaad (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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c T
: t2g
a ¢ P = i = 2=
5.8 HaN19ILAINEYDY FUWT-12 Mud 1.57 SG WBM 6/, = i 38 w F
nmnasadluuan wumn szauanusuggai lurinlwlainzwaamei 96 Talus € 8 g ;
=3
= B g !
i

A a o v a Ad e 4 oq ¥
fa 500,000 AR Lm:m:ﬂummL-’uu“uugaqeﬂumswmaaﬂa 1,000,000 ARdy Fovilndannzweann

¢ o €
@18 13.33 LasLue

a)

a

L]
Tagn1Inanedt naniaseauaua i 6 520 @9i 50,000 100,000 300,000 22
PRy o & a 3 N
500,000 700,000 &z 1,000,000 ALEy awaay asuaaslu 71 28 2

e | e g £
SRR EEE

g 8 8 8 8 8 g

s 88gg¢gg&°”
©

o
N3
iz
2
5
e
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NonussdiamIanznInadl jiidn1svesdrasns FUWT-12 Mud 1.57 SG WBM 6"/
o { a s " N '
LEAIAT M191971 16 UATHANITTLATIZAYEI FUWT-12 Mud 1.57 SG WBM 6" luuaszsiaiian

UFAIAI M13197 17 uaz 3uh 29

a1797 16 agﬂwamﬁmswﬁmaa FUWT-12 Mud 1.57 SG WBM 6"/,

LABOLATORY REPORT

Sample FUWT-12 Mud 1.57 SG WBM 6"/,
ACUTE TOXICITY TEST DATA SUMMARY

{ a < » . .
A998 17 Wan13LAIIERas FUWT-12 Mud 1.57 SG WBM 6113 1%“@]35%’30&13’1

e, A &
ANMNLDNVW (WNLDN)

v - < v v
ANINNTIANYVIFAAINARDI (Lﬂaﬂ'ﬁ%ﬂ)

1A (3lug)

Company

: PTTEP ED

Analyst : ABRC

Job No./Date

Type of Test

: Static Non-Renewal 96 hr/LCs,

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

Service Order No.

Test Started on : 13-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-12 Mud 1.57 SG WBM Source : Seawater

6'/y 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 1 817 Condition 1 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) : 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) : 30 500,000 ppm (Lower) — NA ppm (Upper)
mafAnsauduRmasuwauvas Drilling Mud uaz Drilled Cutting ‘lugi/aQmmmuaaﬂﬁ‘ﬂﬂ‘admﬂ:wwn Wik 56
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mafinsanuduimdsuwaugay Driling Mud uas Drilled Cutting lugilaniauvusasiidnaanzwizna
vasunungunin FUWT lassmsuadlandoy uassrrslunzinandIng G1/61 aauns (unsayun)

U157



ANATHNA 17 HAN1TILATIZRVES FUWT-12 Mud 1.57 SG WBM 6'/5 LA R TIILIA7
MuUNsRaTLNENaNINasad lasdaa iU

o lumigaan 24 F2luousn Ase@LANIINTYH O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AALEn luwudsnzwszians

o lun191781 48 121lu9 A32AUAULTLT U O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 RS luwudsnenszany

o luzaaa1 72 5921u9 A52aUAIWILNY U O (Control) 50,000 100,000 300,000
500,000 UAz 700,000 ARLEN TUWDUMNEWIBIMNY ULARTETUAMUTNT 1,000,000
AfEn fusnnewermanueds 10.00 Wasidua

o flanuiaa 96 72lu9 MN13A3998BLEAIINIABVBIURINENITIINLAN 71320
A21417 U W 0 (Control) 50,000 100,000 300,000 Uas 500,000 W 18 1 Ty Wy
UaNEmIzIans uaRssiUANNITNTA 700,000 uas 1,000,000 ARLEY Humnswen
aoIaaD 10.00 uay 13.33 Wasidua ausey

LﬁlauhLﬂa;LFEuﬂcﬂqﬁﬂqUﬁ:ﬁ&l”ﬂadﬂaqﬂx'vld’ln'! .ﬂ']?;llul,'lﬂ'] 96 ﬁLQIQJﬂ uﬂﬂ“ﬁu’am
W 81187 LCs 7 96 G209 @1u3 889 Litchfield and Wilcoxon (1949) fa1 >1,000,000 AR 153
(500,000 — NA A 15 0) uafi szauauLd asiw 95 1esidua Sﬁjaag"slufnﬁvlajﬁmnmﬁ%ﬁu
(Non-toxic) Aatanzwsuafivinnismasas (Daugherty, 1951; EIFAC, 1965; Logan et al., 1973)
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6. dyduanimaaag

' a o a a € '
MILUIUsEANAM T A BVBINITNARBIANLAUNITANURA NLN N NTULILTZLAN
anuiiduie uaadlu a1sef 18

: . v .
M15191 18 ﬂ’lil,l,‘]_l\iﬂ‘ittﬂﬂ?lElﬂﬂ']'l&ltﬁ%ﬁﬂﬂ'l&lﬂ']"lﬂlﬂlN?.I% LC,, 289 2BILRAIBILULANE

aadainznezna
dszinnzasanadniie A1LC,,
lugamudufs (Non-toxic) > 7,500 A8anTu/AaT (WALAY)
fanuduRisen (Slightly Toxic) 1,000 - 7,500 Aadn3u/Aas (WALBw)
fSanuduiniunans (Moderately Toxic) 400 - 1,000 Fadn3N/AAT (WALBW)
fanuiduie (Toxic) 50 - 400 AadnTu/AaT (ARLEN)
fanuiduisan (Very Toxic) < 50 Jadinsu/Aas (WALDw)

°ﬁmz Daugherty (1951): EIFAC (1965): Logan et al. (1973)

agﬂNamiﬁnmmwtﬂuﬁmﬁﬂuwﬁumaa Drilling Mud W&z Drilled Cutting ‘lugﬂa‘u;mﬂ

WIIUaaY (Suspended Particulate Phase: SPP) ilna1anzwi111 (Lates calcarifer) Nnunaunae
FUWT aa1lasansy Tunseinwnadsit laun

®  FUWT-05 Cutting Shaker WBM 8/, Feanenuurivhlndaimasasens 50 wasidua
(LCso) &A1 1,000,000 AALEx (300,000 — NA ALEw) Aiszaunnuiien 95 wWasifua
S’fiaa%ﬂwﬁaaﬁlsiﬂmwmﬁuﬁu (Non-toxic) Aavanznsznafiviminaass

®  FUWT-05 Cutting Dryer SBM 6'/; fianannanuauiivilngainasssme 50 iwasidua
(LCso) fA1 1,000,000 AREw (300,000 — NA ALEw) szdunnaigoan 95 wWasifua
%aa%ﬂu“ﬁqaﬁhjﬁmﬁmﬁuﬁu (Non-toxic) Aavanznsnafivminaass

®  FUWT-10 Cutting Shaker WBM 8/, Feaenuuruivihlngamasasens 50 Wasidua
(LCso) fA1 1,000,000 AREw (300,000 — NA ALEw) fiszaunnaiiesn 95 wWasifua
%aagﬂuﬁwﬁﬁﬁmﬁmﬂuﬁﬂ (Non-toxic) @aUanzwazfivmnasas

®  FUWT-10 Cutting Dryer SBM 6, imananasmuiivinlvgainasasas 50 wasiua

a ! P AA .a' o a4 g €
(LCs) U071 >1,000,000 NLAN (500,000 — NA WNLAN) NIzAUANNLTDNY 95 tlasidue

IR T ~ RN doe
smaglwmmvluﬁm‘:mﬁuwu (Non-toxic) @ala1nzwiunINyinN1Inaaad
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®  FUWT-25 Cutting Shaker WBM 8/, fenenuunuivn lndanaaasene 50 wasidua
(LCso) §1e >1,000,000 A5 (300,000 — NA AEw) Tiszeiuanandodin 05 wasiiua
E’fiaag:‘lwﬁwﬁlajﬁmﬂmﬁuﬁv(Non-toxic) AaUMNzRIIIRTNMINARD

®  FUWT-25 Cutting Dryer SBM 6"/ fimanuuanufivnlndainasasens 50 iwasidua
(LCso) &A1 >1,000,000 AALEY (300,000 — NA ALY Aszduanuifau 95 wesiua
%aagluﬁwﬁlajﬁmqmﬂuﬁu (Non-toxic) aatanzwsanafivinnimasas

®  FUWT-12 Mud 1.18 SG WBM 8", fimanuuauiirnlngaimaaasme 50 wasidua
(LCsy) fen >1,000,000 AALE (500,000 — NA AR1E) Aszuanuiiadiu 95 wosiFua
sﬁaayﬂuiwﬁhjﬂm’lmﬁuﬁw(Non-toxic) aadmnzwsrnfivinimesas

®  FUWT-12 Mud 1.57 SG WBM 65’ fioenuuruivhlndainaaasens 50 wWosidua
(LCsp) TAn >1,000,000 A5 (500,000 — NA AfLEw) Rszauanuidasiu 95 wWasidua

A K LAY A a . ! a o
%Jﬂglﬂ’ﬁ’lﬂﬂlﬂﬂﬂ?’lﬂtﬂ%ﬂﬂ(Non-tOXIc) ABUAINTNIVINNINITNARD

aTeasUnansAnmenuduRsdounauad Driling Mud waz Drilled Cutting fi o

UAaNZWIVTT UFAIAT A19197 19

mafinsanuduimdpywauay Driling Mud uag Drilled Cutting lugtayniauviuaasiidaayainzwivn %1 60
vasunungunin FUWT lassmaudaillandoy uassrrslunzisennlng G1/61 aauans (unaayuin)
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B

TNIVTMIANYAIINRWI
dszmnnanainiis

Taifiananduiiy (Non-toxic)
Taisiansuduis (Non-toxic)
Taislansuduis (Non-toxic)
Taisiansduis (Non-toxic)
Tafiansnduis (Non-toxic)
laifiananduiiy (Non-toxic)
Taifiananduiiy (Non-toxic)
Taifiananduiiy (Non-toxic)

v
wilain

1

o

&
nn

95 %

STAUANNIBDAW

N
LC,, (Range)
500,000 - NA
300,000 - NA
300,000 - NA
500,000 - NA
500,000 - NA

A9 (UBaINWIW)
300,000 - NA

300,000 - NA
300,000 - NA

50

LC,
(@A)

q

wN1ALLINaDY (Suspended Particulate Phase: SPP) 223
Ine G1/61 aaw

>1,000,000
>1,000,000
>1,000,000
>1,000,000
>1,000,000
>1,000,000
>1,000,000
>1,000,000

sila
J

1

gk E;'I‘J
ANNIINIRANHR
NA
NA
NA
NA
NA
NA
NA
NA

wiaingwez1Inny
100%

W22

T
vl
1/an.

¢ Drilled Cutting Tw

UNIAUYIUNDLVINA D!

(i

o

d1979

a9

tH

a
GEEVRYS
ANMNLANURFIFA
fnnilainzweanians
0%
(W)
300,000
300,000
300,000
500,000
300,000
300,000
500,000
500,000
uytla
. o . .
18072 1Ny G1/61 aauaty (UASIWKIL)

au2dI Drilling Mud ua

= Drilled Cutting |

o
WELRIUN

FUWT Tassmsnaailast

Tais (96-hour LC,)

%

A0819

q

AnALUNIUYaI Drilling Mud Ua.

ULNBAINNARA
Fuwrt lavsmswdaadlandsy uasarmalun

el 96

Tu

19 nmsansranadn
WBJLKYI‘MMN&/NQW

q

4

M13N
FUWT-12 Mud 1.18 SG WBM 8/,

FUWT-05 Cutting Shaker WBM 8/,
FUWT-05 Cutting Dryer SBM 6'/5
FUWT-10 Cutting Shaker WBM 8/,
FUWT-10 Cutting Dryer SBM 6'/5
FUWT-25 Cutting Shaker WBM 8/,
FUWT-25 Cutting Dryer SBM 6'/5
FUWT-12 Mud 1.57 SG WBM 6/’

MIANEIAIL

2.
3.
4.
5.
6.
7.
8.

1.




7. LaN&15819d9

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.
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AMIANEIANLT WA AL UNAWY DY Drilling Mud waz Drilled Cutting
1] . v 1]
luglannauainaasidnaninaid vasunwnaanio FUWT

Tasemsuaailasidsy ulasdrsrnlunziaanlng G1/61 aanats (unasyiun)

o ¢
i'lﬂ\‘i'l%ﬂlllla&lialim

Ay 2566

L&dna

a o A a ¢ o o
U1 Uan.au. 1awnasd araaaliuwn 31na
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555/1 AULLAWHATIADULWANT 81ANT A T1 19 - 36
AUUINNIATIRA UII9IGANT LUADGANT

NPNANIATUAT 10900

davihlng

U3EN Lo 11 1ad N3% INA
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undylen

US55 dan.au. Lanuash dasatiuun s1ne @Wan.an. 58) daiiudszaaniaziin
fagnalaauiilolunsians (Driling Mud) uaziasfnainnisians (Drilled Cutting) A laannnnsians
ﬁLwiuﬂqum FUWT ﬁag“sluimamiwﬁﬂmml,ﬁw wassrmalunziaenilng G1/61 aousns
(Lma'aﬂ‘mu) (a59n159) W magaua T wAmdsunan §9n1masouninad uiie
Lﬂu?adﬂﬁ'{uyﬁa:“ﬁaUﬂi:tﬁmanimuﬂuaaaw{ﬂi:naumamﬁﬂuaa Drilling Mud wag Drilled Cutting
Aa3rULAIANT9UN Driling Mud uaz Drilled Cutting Lffaaé‘lummﬂ:g‘nﬂﬁ'u LAENTEURUNAZANY
aaﬂuﬁﬂxﬂugﬂi’gnﬂﬂmam’ﬂd (Solid Phase: SP) uazann1auviuaas (Suspended Particulate
Phase: SPP) ¢aiiu dan.aw. 8 3910 Driling Mud uag Drilled Cutting lugﬂagmmmmaammmaau

anuuimadsundunanIna1en (Penaeus monodon) N3zl InN 96 s

MNNaMINagauaNUTuR Ao UWa U84 Drilling Mud wag Drilled Cutting @'ariaqm@fﬁ
(Penaeus monodon) 133583 uBNaY “n1suusdsziananadiufivaia Swan (1994)” wun
628819 Drilling Mud s Drilled Cutting 91nMsanzfiununqunaa FUWT zaslasimisy Tudana
Lﬂuﬁwiargdqm@f’l

- - - ) . e s v
mafinsanuduRmduwausas Driling Mud uas Drilled Cutting lugtauniauviuaseiidaaninaie WU Vi
VIUNUNGUNAR FUWT Tnssmswaailandsy uassrsrelunziaandlng G1/61 aauans (unasnuin)

ABRC =
SPP =
Static Non-Renewal =
Photo Period (L:D hours) =
No.Organism/Volume =
Private Hatchery =
ppm =

ppt =

NA

a (J o <
ADUIYANANN

o o Y o ¥ )
gumﬁmgiﬂmwmamamm (Aquaculture Business Research Center)

8%NALDInRDY (Suspended Particulate Phase)
mnazeuwuuinis Tufowin uadludnmaduasdia
TIURIFINN L(Light):D(Dark)

o o ¢ N ¥
TIWIBFAINABDINDUTNNIUN

TsamzWnienan

fulUA1UEIU (parts per million)

UIUAUEIU (parts per thousand)

luiiwaya (Not Applicable)
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1. UN

USHN Yan.an. 1owuasd danatwun sana (Wan.aw. 5a) Sanudszasaiiazieesng
yaslaaudilolumsianz Driling Mud) usziasfiuannmsians (Drilled Cutting) mmwiumimﬁm FUWT
ﬁag‘lu‘[ﬂiamwﬁﬂmﬂﬂﬁuu wassrsalunzaenalng G1/61 aauans (Lméaw‘jmu) (lasan79)
WA NEA T UR A D UNE WA 32821980 96 521309 (96-hour LCs) Tapn131n Drilling Mud ua
Drilled Cutting 1u§ﬂai{;ﬂ1ﬂumuaaﬂ (Suspended Particulate Phase: SPP) &l’mﬂaauﬁ‘uﬁ’ﬂ’;ﬂﬂaad
fn riaqmﬁw (Penaeus monodon) LLépwHmﬁwmm‘mﬁwmmvﬂwﬂuﬁﬁﬂﬁi&qm@hmuﬁ 50 wWasifua

(96-hour LCxp)

o 4
2. gL REL T

wadnmananduRmisuwduves Driling Mud waz Drilled Cutting 1NNNIANZUNURRUKAS
FUWT Tugﬂmgmﬂuﬂmuaau (Suspended Particulate Phase: SPP) ﬁﬁ@aqaqm@“w (Penaeus monodon)

szpzlwananan 15 (@ 15)

- - - ) . e 5 v
mafinsanuduRmduwausas Driling Mud uas Drilled Cutting lugtauniauviuaseiidaaninaie w1 1
VIUNUNGUNAR FUWT Tnssmswaailandsy uassrsrelunziaandlng G1/61 aauans (unasnuin)

3. nMINAaay

31 #0MRNYIINIINAADY

o { a % - N . { “a o
mInasadiamanudufsdsuwduves Driling Mud uag Drilled Cutting figueidy

a & o % . a A a
DINAUWIZLR YITAIUN (Aquaculture Business Research Center: ABRC) N1a111573 811244

a . 4
AMALITNY UWIINLIRULNYATAFNT

- - - . . ot ¥ B v
nfinsanuduRsdsuwaugay Driling Mud ua Drilled Cutting lugiauniauvausaeiidaaninaie w1 2
VOIUNUWGUNER FUWT Tnsomswdnilandsy uassrsrelunziaandIng G1/61 aauans (unasyuin)



3.2 ILEINMINIINA[DI
04 — 08 NWENBIH W.A. 2566
aa a (XY .

3.3 A5NIFINAIITHRAIDYY

nagay (v‘lw’a 8435 @1u EPA Method 1619 “Analytic Methods for the Oil and Gas Extraction
Points Source Category, Drilling Fluids Toxicity Test” U.S. EPA (2011) Lmﬁ'ﬁ'%ﬁmﬁ:ﬂimuﬁﬂﬁa

(Static Bioassay) auATuad Litchfield and Wilcoxon (1949) (MARWIN 9)
4. AEmInaaad

= " <
4.1 NILATUNTAAINAID

NINaaauA2 UL WiN LA BUWA W (96-hour LCs,) 84 Drilling Mud a2 Drilled Cutting
lugauniausausey (Suspended Particulate Phase: SPP) latln 4na161 (Penaeus monodon)
v asnudustan wu'lan 2 ldlunasf u (Local Species) d a1nuud 1439 wazaru1saniladns
o a L aa g v . e e emt Y e
fimandannlsswzinaaaensd Snnsmansaladudunusasdan lulinszgnaunasla nududan

‘A o o A A a a da < a ‘oA a
luiinszgnaunasiifeadarlszneulsduiidnesnasiduasadsznanionan §la'looniin
o v o4 : -~ ¢ < > '
(Hemocyanin) vnuuifisislunsvuasaandlanluoaadaidaauas lasnalduarenunumuas

! a > e X e < ' a
mimﬁﬁl,ﬂuwmaaqamail'@muLmnmanwuuaglmunavl,nmiaanqwﬁﬂuaomsmﬁLma:“ﬁua

miﬁnma%ifmaaaﬁurioqmd’l (Penasus monodon) 5z8:7 lrlumsnanasdaszes lwan
a1 15 (Postlarvae 15; P15) %aﬁoqm@fﬂmm:ﬁmminﬁummiéﬂSagﬂ"nﬁﬂm%v fYmInasas
luidﬁi: gzaNAil AaszuzuaIna e (Nauplius) ‘ngﬂ (Zoea) uazlad s (Mysis) 0199z laiwanzan
Lﬁ‘:aaawﬂﬂnqwaiui:ﬂ:uaLwﬁmﬂ‘ﬂﬁﬁumms ﬁ’]M%’US:Uz‘ngﬂLLQﬂWEK A finunwainaauiouas
unaanaaugastduams dslunszuiunmsniaunasnaeussdlamatwdoula ﬂs:nauﬁugni\a

o ! Ya o 5 o & > <
328210 aURADATINITIAAMLAINN mu‘uﬁdLEaﬂqasznﬂwaﬂa’mmmaad

@

o 3 =1 o - ar <
nenaenszazlnananan 10 (W 10)' alsawnzWniansw wandSuamwluds lWiwasnans

a9

W19 500 An3 NdauunSianas 400 e Samnanda 20 saulunuau (ART) gunn T 300 asrnaados

o

anadunia-ag 8.18 uazaanfauazas 6.02 Sadniw/@as Wn'ludua 5 7w lanuagaze:
€ o 13
Twanann 15 (A 15)2 Fein luvimmensas

e v o <
flﬂ']ilq 10 % Maammmgi:yﬂwawmm
bl

e v o 3
ﬂ’]q 15 1% uaamnlmgiwﬂwwmm

- - - ) . e 5 v
mafinsanuduRmduwausas Driling Mud uas Drilled Cutting lugtauniauviuaseiidaaninaie w1 3
VIUNUNGUNAR FUWT Tnssmswaailandsy uassrsrelunziaandlng G1/61 aauans (unasnuin)

naI: Il fcla.edu/3980/2/AEM01.htm

31111 299387 (Life Cycle) 229709na1A"
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42  n15@3aNA28879 Drilling Mud uaz Drilled Cutting Tu3lannauzinaas

(Suspended Particulate Phase: SPP)
¥ e evt e . 421  @29219 Drilling Mud uaz Drilled Cutting 81%5UA318W
ihnananaminhluasiueasnana

o o ! o &
U190 500 AaT 1WA 5 % T B A8EI AN

1) FUWT-05 Cutting Shaker WBM 8/,

® Details : Shaker WBM
rivaqm@hﬁ‘h?lunﬁmaao ® Platform S FUWT

®  Well : FUWT-05

® Rig 1 T-10

®  Drilling Mud/Drilled Cutting : Drilled Cutting

® Section 18",

® Depth (m.) 12,100 mMD

® Sampling Date : 19-02-2023

2) FUWT-05 Cutting Dryer SBM 6"/,

o R 3
QGQE]’]W’]‘ESU&IW&‘Y}E]T}’] 15

® Details : Dryer SBM
4 & A o < o . ® Platform : FUWT
Zi]"{l 2 2RABNIILAIYNAAINA]DI (Qaqmm) ® Well - FUWT-05

® Rig :T-10

®  Drilling Mud/Drilled Cutting : Drilled Cutting
® Section 16"

® Depth (m.) : 3,250 mMD

® Sampling Date : 08-04-2023

msdnmanuduAmdyuwauveyd Drilling Mud uaz Drilled Cutting 7u3ﬂat;smmt'muaayﬁﬂmé&qmﬂ% W1 5 msanwanudufmdsuwauved Driling Mud uaz Drilled Cutting Zugi!m;smﬂumuaayn‘lﬁw‘arfmmcvﬁ W16

VIUNUNGUNAR FUWT Tnssmswaailandsy uassrsrelunziaandlng G1/61 aauans (unasnuin) VOIUNUWGUNER FUWT Tnsomswdnilandsy uassrsrelunziaandIng G1/61 aauans (unasyuin)



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
28,

: 1,780 mMD

1 17-02-2023

4) FUWT-10 Cutting Dryer SBM 6/,

® Details

®  Platform

o  Well

® Rig

®  Drilling Mud/Drilled Cutting
® Section

® Depth (m.)

® Sampling Date

: Dryer SBM

: FUWT

: FUWT-10

: T-10

: Drilled Cutting
6y

: 3,090 mMD

: 11-03-2023

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

1 T-10

: Drilled Cutting
8",

: 2,300 mMD

1 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
6

: 3,250 mMD

: 05-04-2023

) o e " . da ' ¥ o
mafinsanuduRmduwausas Driling Mud uas Drilled Cutting lugtauniauviuaseiidaaninaie
VIUNUNGUNAR FUWT Tnssmswaailandsy uassrsrelunziaandlng G1/61 aauans (unasnuin)
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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",

11,698 mMD/ 1,441.76 mTVD
: 03-03-2023

8) FUWT-12 Mud 1.57 SG WBM 6"/,

® Details :1.57 SG WBM
®  Platform : FUWT
o  Well : FUWT-12
® Rig : T-10
®  Drilling Mud/Drilled Cutting : Drilling Mud
® Section 16"
® Depth (m.) : 3,085 mMD/ 2,404.87 mTVD
® Sampling Date : 13-04-2023
msdnmanuduAmdyuwauveyd Drilling Mud uaz Drilled Cutting 'lupJag‘smmt'mmayﬁﬂﬁa&r;mﬂ'ﬁ W1 9

VIUNUNGUNAR FUWT Tnssmswaailandsy uassrsrelunziaandlng G1/61 aauans (unasnuin)

& '
4.2.2 ARADRNITLAIUNAIDLNI

A5 HNAI0819 1035 EPA Method 1619 Tanun Drilling Mud uaz Drilled Cutting 1@ 8%
shasnannanlniduiadoiuwnewinldwaniuimsaanudy 2042 ARA daram 1:9 nauln
nAutasiantwwisaaisiaias Magnetic Stirer tuaan 5 Wit uazaanslilvanaznoudszanm
1 '.EL’JING ﬁ]’]ﬂlfuﬂlaf.l‘] %u&]uﬁ‘Lﬂu“ﬂﬂﬂL“a'ﬂ@T’]uﬂu%ﬂﬂéluzﬂmﬂﬂﬂ%ﬂﬁlﬂum?uaaﬂ (Suspended
Particulate Phase: SPP) el dusnsazaneainn (Stock Solution) filnanalaws 100% SPP
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VOIUNUWGUNER FUWT Tnsomswdnilandsy uassrsrelunziaandIng G1/61 aauans (unasyuin)



Al =) ¥ 0
Drilling Mud %38 TNz 9 7an

@ &

Drilled Cutting 1 871

I

W&d Drilling Mud 30 Drilled Cutting

szl

aulwannualiaIad Magnetic Stirrer

w5 wifl asfishlwanaznew 1 oa.

Suspended

Particulate Phase

Stock Solution
100% SPP

(1,000,000 ppm)

nagauaNITuRHALNTY
(96h LCs)

311 3 JuAauN1IAIBNAI1819 Suspended Particulate Phase (SPP)

) o e " . da ' ¥ o
mafinsanuduRmduwausas Driling Mud uas Drilled Cutting lugtauniauviuaseiidaaninaie
VIUNUNGUNAR FUWT Tnssmswaailandsy uassrsrelunziaandlng G1/61 aauans (unasnuin)

w1 11

43 ns@nsanaduis@sunansas Drilling Mud waz Drilled Cutting Tuzul
annNIALYINADY (Suspended Particulate Phase: SPP) ﬁﬁ’l‘[‘wq\iqa'\ﬁ’lizﬂz

Twamana 15 msa3andte el 96 32T (96-hour LC,,)

v v

mi"nrjvaqmvfwmﬂwaﬁmm 15 snmsdsusnwluged 4.1 snasssiamaanuisuTu
284 Driling Mud uaz Drilled Cutting lugi SPP firnlwsamassans 50 Wasidua noluwamd
fvuaf 96 52109 lanla35851anuuusfe (Static Bioassay) lat@auansazanseans
(Stock Solution) U+ Drilling Mud waz Drilled Cutting lu31l SPP waazdagnsluszaua i
@89n13 W B3 NAUMINARBIR BIAT LA BN TEUANTEuas American Public Health Association
(APHA, 1992)

nadnwanuduR sdsuwduwes Driling Mud LAz Driled Cutting 814130 ULINAUNTT
NARDI A9

®  NRNNANDI (Treatment)

tf’lmiazmtlﬁtw;u (Stock Solution) 184 Drilling Mud L8z Drilled Cutting 1u3ﬂ SPP ‘ﬁ
laan1e 4.2.2 iszauanuurwanarsiu laaslulnaunafifimeiasunes 1,000 da5aas
anutdn 20 suluwuaiu @A7) Wameaasaanan nasanniuladainaaasaslnass 10 6
TABUARZANNITUIUNNMINARES 3 T

® NyNAIVAN (Control)

ﬂéuﬂw@;m:ﬁuﬁumwﬁmamﬁ'unémﬂaad Taslagainasasadlululnafifuinzs
Y511@3 1,000 fadaas Awifu 20 sanluiusan (AAT) Tnasz 10 @2 Adnslweinanasaiian
uadmiunguaruauiterlilassazanedaan (Stock Solution) 489 Driling Mud sz Drilled Cutting
luzy spp asly Walnuulannisasvesdainasasuiainanudui wues Drilling Mud was

Drilled Cutting 11Nt

. P vy .
gannImsredadlungualuguazastlifiusasas 10 lasnisnanssdsznauais
2 Tuaak A9

1) A1INAABITRAYK (Range Finding Test)

v o

WM TALANNIIIUT NN fo TaUAMuIUIganvhingnanmenszazi 15

& & o v v {og ¥ v o ~ & &
o 100 iwanidua uazszauaNuNIUgIganilngnnamaszesil 15 5330300 100 WesiFua
mulu 96 Tlus laslaansazauasau (Stock Solution) Ua3 Driling Mud sz Drilled Cutting luj1 SPP
A v He ' % = ! o ' AAa a Aa >
Aenuunouaneg lulnanaassilauidn 20 sauluingiw ARHA) Inaaz 1 8as Afimslwenne
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anaanm wisrmilagninasasmdlunaas 10 1 lnsuasaNALNTWINIAsES 3 51 FanAuse
Tufinuasmangainaaasfi momelu 96 alus wassihnianussuila LS asea A uy uil
wanzaulummeasasasazid aaaly Tagnnui v uwes Driling Mud was Driled Cutting lugu spp
TUUAREANITNT Y USRI A131971 1

: . . v e
M5N 1 DATIEINYDY Suspended Particulate Phase (SPP) Tuuaazanuizaan

ﬂnﬁulirwﬂu 5&51&1% 13310 Stock Solution ﬁ‘h;
(WRLBa) (Stock Solution:¥nzia) (Hafaas)’
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

%N8L%A: " Stock Solution (ml) ABUMEZLA 1,000 mI

WHYIAA: UAREANUITNTWIININARDS 3 T

31U 4 Iunanwn1INAaaIla (Range Finding Test)

n o e " . da ' ¥ 3 >
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2) NMINARBIDLIALID LA (Definitive Test)

umsmasasiadassaunnauauan %aaéh%’mﬁﬂaqm@fﬁ:mﬁ 15 anprsnaaLa:
15A30ANIRUATINNNINARDIT WA WA BWNIZFUAMNLITNT UV Driling Mud Uae Drilled Cutting
u 3 spP ﬁﬁw‘lvﬂvﬂmm@i’wm:ﬁ 15 anpatanits moluam 96 12l lagnisianaanmsnasas
Tuanssassauanuvtueandy 6 zau lasdiaeni3fy émﬂéumuqﬂmﬁumm:mm
Drilling Mud wa¢ Drilled Cutting luzﬂ SPP mnﬁy'mhmiﬂmaﬂ@ﬂmitﬁumia:mLl Drilling Mud
waz Drilled Cutting lu3i SPP m‘lulmmaaaﬁmﬁqﬁw 1805 ety 20 aauluwnaiu (RAH)
1n1ARNN LT 6 TLAUATIRUA LARZTLALYIINNINARES 3 17 uaazTaladaInanss 10 62

ﬂaamm‘mmaawﬂ% MeliNalaInunIsIReaNTian

. PR ¥ . . v doa v © Vv s gav
RNIWAG:  UARZANULTNIUNINITNARDY 3 T ANULVNYYR A-F mmmmnmwmuwgaqﬂwm’[wwmwmaamu 100% IIR:ﬂ’I‘INI'LIN'UHﬂ'Vﬂ‘ﬂV\V\‘IIW

FAIMARBITEAMY 100% INNINARBITUAUNIIWIMAITAENT3 TN

@
<

31N 5 2unanwn1Inaaadaasazidan (Definitive Test)

mniulvsnasnsmra mIusiufinsimmsainasssfiongluim 24 48 72 uaz
96 719 IﬂU‘L%mmmr@”@ﬁm'ﬁﬁmgwmam'mmnqumﬂﬁ'auvlm (Throp and Lake, 1974)
e wFedunmanssindasiduanismesanasfainasasluuaarszauanuanoull
FUINAT AN NTUA T IR FAINa889n1e 50 1WastEua (LCsx) luiaan 96 321w muitues

Litchfield and Wilcoxon (1949) (n1@u#IN 9)

' a - < % - o o %
NINNYUNIINARBINNIIILATIEAAUWATNYN do Usunmaandianiiazaraluun
(Dissolved Oxygen) aqm‘vm“ﬁ (Temperature) anudunsa-and (pH) a1 24 48 72 uaz 96 T2lu9

KAZANNLAN (Salinity) NLIAT 0 LAz 96 T2 lua
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431 msanmanalinimaaunausas FUWT-05 Cutting Shaker WBM 8/, 433 msanmanaiiwimasunduuas FUWT-10 Cutting Shaker WBM 8/,

31N 6 N1INARBITWAK (Range Finding Test) uas FUWT-05 Cutting Shaker WBM 8'/, 3191 8 N1INAABITWAK (Range Finding Test) 283 FUWT-10 Cutting Shaker WBM 8"/,
432 msanmanaliuimasunansas FUWT-05 Cutting Dryer SBM 6'/, 43.4 msanmanaliwimaaundausas FUWT-10 Cutting Dryer SBM 6'/,
31N 7 nM1Inaaadduan (Range Finding Test) ¥89 FUWT-05 Cutting Dryer SBM 6/, 3119 N1INAaBIBNAK (Range Finding Test) 289 FUWT-10 Cutting Dryer SBM 6/,
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435 nsdanmanuiuimdsunauaas FUWT-25 Cutting Shaker WBM 8'/, 437 msanwanudinfimisunduaas FUWT-12 Mud 1.18 SG WBM 8"/,

319110 N1IMARBITWAK (Range Finding Test) 223 FUWT-25 Cutting Shaker WBM 8'/, 319112 MInaasIdwan (Range Finding Test) 289 FUWT-12 Mud 1.18 SG WBM 8"/,
436 nmIsdnwanatinimdsunanaas FUWT-25 Cutting Dryer SBM 6/, 438 nmsdnwanatiuimisunanuas FUWT-12 Mud 1.57 SG WBM 6'/,
31 11 MInAaa9Idwan (Range Finding Test) ¥a9 FUWT-25 Cutting Dryer SBM 6/, 311 13 MInAaa9IBwaK (Range Finding Test) ¥a9 FUWT-12 Mud 1.57 SG WBM 6/,
msdnmanuduAmdyuwauveyd Drilling Mud uaz Drilled Cutting 7u3ﬂag‘smmt'muaayﬁﬂmé&qmﬂ% w1 17 msanwanudufmdsuwauved Driling Mud uaz Drilled Cutting Zugi!m;smﬂumuaayn‘lﬁwég30a767 Wi 18
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‘lugﬂmﬁmmmauaaﬂ (Suspended Particulate Phase: SPP) 1 4aanINaIan (Penaeus monodon) E & 8 !

< { ! a o o ¥ o ¥
'S:UZI‘WEW]Q’YJ’] 15 ﬁLL‘ﬂWVﬁ@‘NNW FUWT "Uﬂdlﬂﬁﬂ’ﬁ% UEAIAI iaa 5.1 14 inaa 5.8
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LANANT81984 LRAIAS NMARKIN A AARWIN Y ANANKIN A LA NARKIN § AUAIGL 25 =
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51  WAN133LATIEWVAI FUWT-05 Cutting Shaker WBM 8'/,
nmmasaslusuan wuan szauanunrugIgad luvilwnanaeansi 96 Tl
« (. v v o 4 oav . £
fia 500,000 ALY WAzNIEAUANUINIUFIFAIUNMINARBIFE 1,000,000 ALY Favinlnninaien £ 0 s S e e
St o o g o § %
@y 23.33 1asdue g 8 8 8 8 s 38
. . .. . 8 8§ § § 8 ¢
Tagn1Inanedtuansaszauainuiauauidnu 6 32U @9% 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 AL8W AWsAL asusadlu 317 14
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NuNuATINEMTATERIINa JUAMTYesd8819 FUWT-05 Cutting Shaker WBM 8/,

o o4 - - , .
LEAIAI M9 2 LATNANITILATIZWBS FUWT-05 Cutting Shaker WBM 8"/, lulaazsi4iian

UFPIGI AN39N 3 uaz 31N 15

= a < »
M990 2 N?ﬂ HAN13NAIIEHYDI FUWT-05 Cutting Shaker WBM 811Z

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/LCg,

Service Order No.

Test Started on

: 04-09-2023

SAMPLING IDENTIFICATION

TEST MEDIUM INFORMATION

Sample Name : FUWT-05 Cutting Shaker Source : Seawater
WBM 8/, pH : 815
Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.27
Date Sampling 1 19-02-2023 Salinity (ppt) : 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH 1 848 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) : 28.0-29.8 Aeration : 24 hours aeration
pH Range : 8.21-8.33 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

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)

) o e " . da ' ¥ o
mafinsanuduRmduwausas Driling Mud uas Drilled Cutting lugtauniauviuaseiidaaninaie
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@159 3 WaN33LATIzHUas FUWT-05 Cutting Shaker WBM 8, Tuuaazzagiaan

v < < e <
ANIINMINNLVIFAIMANDY (LaTLENa)

aa @

ANMNLBNDY (WNLDA) a1 (#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 0
700,000 0 0 0 10.00
1,000,000 0 0 10.00 23.33

] ) v ° 4 € ”
3171 15 dasnsangpasninaien (wWas1Fun) 289 FUWT-05 Cutting Shaker WBM 8/,
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. _ P _ ) oo
INANTN 3 HANTTILATIENVEI FUWT-05 Cutting Shaker WBM 8%, luuaazsidtian
MUNTRETLNLNANINAsad laadaa LR

o luzigaan 24 52lugusn Ase@UANNANR O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AALEN "Lajwuqoqmﬁnmu

e lun191781 48 219 7 35 UAI1ULY ¥ % O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 AEx Tuwunsnadms

o luzagiaan 72 52lug A52@UAI1NL@ WY O (Control) 50,000 100,000 300,000
500,000 uaz 700,000 AN 1EN TUwuNINAIEIA1Y UATITEFLANTNTU 1,000,000
Adw a” o A f =z
#iaw finsnandnaoiado 10.00 Wasidua

)

e faasuLian 96 Talud YN1IATIIROUSATINITANLVBININANG WL NTz6

A

A213LT WU W 0 (Control) 50,000 100,000 300,000 4a% 500,000 W 18 3 T Wy

v
& A o

Qdfla’]@f’]@’]il LANITZALUAULYNY 700,000 ez 1,000,000 ARLBY Ansnaranans

a9

a8y 10.00 LAz 23.33 1asiEua awaay

{ o ¢ = s g o & <&
Warwasiduanmyaeazansainanaaiszazlnanain 15 neluinan 96 321lus
UATWITAN 8W1AT LCsp 71 96 T2 109 @nuTTua4 Litchfield and Wilcoxon (1949) a1 >1,000,000
« « | o | @ L T T L T -
ANLEN (500,000 — NA ARLEN) NszauaNNTaN 95 Lasidua ﬁmag‘lumamuﬂmwﬂuww

(Non-toxic) AanINaefivinn1Imasas (Swan, 1994)
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52  Wan531A31z%vas FUWT-05 Cutting Dryer SBM 6',

anmanasaslutuan wua EauaNnuwITRgIgad luvilnnanaenaioi 96 Talus

& { a ¥ & Ad o e o

fla 500,000 WHLEY wazfiazauANUINILEIFAlUNNTNAREIFAE 1,000,000 ARLEN Favinlnnsnanan
.. .
@18 20.00 LWasiEua

Tagn1snanasduauiaszauanatsyzuidn 6 52U @9il 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AfLEx ausnay dauaasly 317 16
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fij ; "_,; ‘L‘—’ E TI?N’]%ﬁ?ﬂﬂaﬂ’]i’éLﬂﬁ’]z‘vﬁ]’]ﬂﬂﬁ]dﬂgﬁaﬂ’]imﬂdﬂlQEJ’N FUWT-05 Cutting Dryer SBM 61/3
2 E
= Q¥ b o { a < . » ! .
§ = q% { LEAIAY A1519N 4 LAZNANITILATIZRIBY FUWT-05 Cutting Dryer SBM 61/5 lulm NETIILIN
= R s o
= < o : :
5 HE WAAIGI @19971 5 uaz 3UA 17
& £ 8
: ¢ M
a4 @3Unan133As1zWBas FUWT-05 Cutting Dryer SBM 6'/,
=
aé LABOLATORY REPORT
c e . g
= g= = Sample FUWT-05 Cutting Dryer SBM 6",
©
= ACUTE TOXICITY TEST DATA SUMMARY
om
(7]
d;' Company : PTTEP ED Analyst : ABRC
(=) Job No./Date S Type of Test : Static Non-Renewal 96 hr/LCs,
£
£ g. g. § i = E’ Service Order No. e Test Started on 1 04-09-2023
1=z o £ =
2 8 8 88 B8 g ¢ g
(=] 8 =] (=) = Q =
g g g 2 8 8 ° ©
- ® @ |~ >
= < SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
[
% Sample Name : FUWT-05 Cutting Dryer SBM Source : Seawater
. T8 6'ly pH : 8.03
N 2
il >§ ES g Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.61
= &8 2 - Date Sampling : 08-04-2023 Salinity (ppt) 1 20.0
a g § g Date Receive : 22.08-2023 Turbidity (FTU) 10
w3 % 2 E—,é’ pH 1 7.80 Condition : 24 hours aeration
I .
§ = &
2 2
TR 3 g3 TEST CONDITIONS
7 asg s =
§ g E Zé Dissolved Oxygen Range (mg/l) 0 5.21-5.92 Photo Period (L:D hours) | : 12:12 hours
2 E §~ ‘g Temperature Range (°C) 1 27.6-29.4 Aeration : 24 hours aeration
- Q
= E;% pH Range : 8.11-8.30 No. Organism/Volume : 10/1000 ml
& . c
g R Salinity Range (ppt) : 200
= g ¥
= 3 =
e EE
2 s E & TEST SPECIES INFORMATION RESULT OF TOXICITY TEST
=2 N hed
é a, 52 § Organism : Penaeus monodon
T
§ é Source : Private Hatchery >1,000,000 ppm
Fo g E Collection Date 1 01-09-2023 95% Confidence Limits
© é E Age (on day 0) 115 500,000 ppm (Lower) — NA ppm (Upper)
Q B
Q|
g ¢
3 e
23
=
g
g S
: 13
&
Be
2 S .5
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w2 do v o
E 8 msanwanudufmdsuwauved Driling Mud uaz Drilled Cutting Zugi!m;smmwvuaaynﬁwagmmcvﬁ 117 26
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59N 5 Han3IATIZWYES FUWT-05 Cutting Dryer SBM 6", Tuuaazaanan

< o < LG
AAIINIIANLVRIAAMNANDY (1o THA)

AT (ATLEH) a1 (@alwg)

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

a

] o v ° 3 ¢ ”
31 17 d@snIansvanInaIan (wasifum) 2189 FUWT-05 Cutting Dryer SBM 6/,
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. _ . _ ) oo
PMNAITNA 5 HANITILATIZAVEI FUWT-05 Cutting Dryer SBM 6" luuaazaidtaan
FUNTRBTLNLHANTNAREY basana 1R

o luz99an 24 52lwousn Aisz@uAIINBNH O (Control) 50,000 100,000 300,000
500,000 700,000 Uaz 1,000,000 AFEx luwunanmeane

o luz7919a1 48 T2lu9 735 UA2IWLA WU K O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 AEx Tuwunanmeane

o lugq9ian 72 52109 A52@UAINNLT U O (Control) 50,000 100,000 300,000
500,000 Waz 700,000 AANLEN "Lm'wquaqmdﬂmm LA TZRUAI UL LW 1,000,000
ANLDY ﬁqaqmﬁﬂmﬂm‘ﬁ'ﬂ 13.33 wasifua

@

e ianaTuiian 96 32lug HNIATIIFOUEATINITANHVDININAIAT WU 71 T26L
A714L N % 0 (Control) 50,000 100,000 300,000 L&z 500,000 AW L84 Tuwu

NINA1ENAE UANTZAUANLYNTU 700,000 UAE 1,000,000 AALEY dinenaenane

9

El S s o w
W88 16.67 WAz 20.00 Ladtdua aNaIay

A . g > . 3 <
Wasasiduaniansazauveininaiaiszezlnanainn 15 naluiaa 96 121us
VIAIUITALN 8RR LCsp 71 96 2119 @1N3 T84 Litchfield and Wilcoxon (1949) da1 >1,000,000
A & aa & o o { o C e 4 K ' v a
ANLAN (500,000 — NA ARLEN) NszaUaMUTaNY 95 Lilasidua mag‘lu‘maﬁluﬁm‘nmﬁuwu

(Non-toxic) aanJnan@NNMInasad (Swan, 1994)

- - - . . ot ¥ B v
nfinsanuduRsdsuwaugay Driling Mud ua Drilled Cutting lugiauniauvausaeiidaaninaie U1 28
VOIUNUWGUNER FUWT Tnsomswdnilandsy uassrsrelunziaandIng G1/61 aauans (unasyuin)



- _—
G fEQ
A ¢ . il 258
. » i g c
5.3 HaN19ILAINERYDY FUWT-10 Cutting Shaker WBM 8/, E i =
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B D . 4 v € a B
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& Y o o v ¥ o o & =
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NuuATUNEMTATERIINa JUAMTY8I88719 FUWT-10 Cutting Shaker WBM 8/,

o o4 - < . .
LEAIAI 15191 6 LATHANTTILATIEHUES FUWT-10 Cutting Shaker WBM 8/, lulaazs2412an

UFPIGI ANI9N 7 uaz 3N 19

= a < »
M99 6 N?ﬂ HAN13NAIIEHYDI FUWT-10 Cutting Shaker WBM 811Z

LABOLATORY REPORT

Sample FUWT-10 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/LCg,

Service Order No.

Test Started on

: 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) : 20.0
Date Receive 1 22-08-2023 Turbidity (FTU) : 0
pH : 841 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) : 27.5-28.9 Aeration : 24 hours aeration
pH Range : 8.21-8.38 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

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)
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v < < e <
ANIINMINNLVIFAIMANDY (LaTLENa)

aa

ANMNLBNDY (NNLDN) a1 (#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 10.00
700,000 0 0 10.00 16.67
1,000,000 0 0 13.33 23.33

a
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. _ P _ ) oo
INANTWA 7 HANTTILATIETNVEI FUWT-10 Cutting Shaker WBM 8", luuaazsidtian
MUNTRETLNLNANINAsad laadaa LR

o lumigan 24 52luousn Asz@LANNIANTYH O (Control) 50,000 100,000 300,000
500,000 700,000 waz 1,000,000 AALEN "Laiwuqaqmshmu

o lun291781 48 T21lu9 A32@AUAIINIT LT U O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 AEx Tuwunsnadrms

o luxagiaan 72 521u9 A s LAIWIA WYY O (Control) 50,000 100,000 300,000
uaz 500,000 #dn luwunanaeany uailszduAuLILLYH 700,000 Uaz 1,000,000
Ad s a” ° A g ¢ o a
#iaw finsnandauiado 10.00 uaz 13.33 iwasfua gy

v

o faasuinan 96 5alus ¥IN1IATIITOUEATINITANBVAIN ITA16N W91 A TEey
AW NT O (Control) 50,000 100,000 Waz 300,000 A5 vlsiwurfaqmﬁmw
WAT SEA VALY WU % 500,000 700,000 Uaz 1,000,000 WK L5 1 ﬁr}jﬂqm @nang
LR 10.00, 16.67 uaz 23.33 1Wasidiua ausey

{ o < < v ° & o
Wasasifuanisasazausenanaanszezlnananan 15 noluina 96 32lus
UATWITAAN BW1AT LCsp 71 96 32109 @uTTua4 Litchfield and Wilcoxon (1949) a1 >1,000,000
« « | o | L L T L T -
ANLBN (300,000 — NA ARLBY) NIzaUaNNLTaln 95 LWasidua Sﬁaag‘lumaﬁv{uﬁmwmﬂuwu

(Non-toxic) AanNiNAEININMINARES (Swan, 1994)
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anmanasasluguan wuan szauanussugIgad lumlwninadiaied 96 Talus

& { a ¥ 3 A o e o

fia 300,000 WHALEY wazfazauANINILEIFAlUNNTNAREIAE 1,000,000 ARLEN Farinlnnenandn
‘.
8 26.67 LWasidua

Tagn1Inanastuandaszauainuianauidn 6 55U @9 50,000 100,000 300,000
500,000 700,000 waz 1,000,000 AfLEx awsay dauaaslu 317 20
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& £33
T 252 e . .
7'; g % 3 T i’lmﬂuagﬂwan’mmﬁwmﬂmaﬂgummimaamazm FUWT-10 Cutting Dryer SBM 61/3
= ! © 0o
RS o ! - ks . » . '
§ ;; é LE LEAIAY A1519N 8 LATNANIIILATIZRVAY FUWT-10 Cutting Dryer SBM 61/5 luttma:maataaw
= =) E
oS 3 Z - : :
g - R WEAIAT M19197 9 waz 3N 21
< E 3 4
o
: ¢ N
] 179N 8 a@3Unan133LAI1zWBas FUWT-10 Cutting Dryer SBM 6'/,
>§ LABOLATORY REPORT
L) H »
= _;” Sample FUWT-10 Cutting Dryer SBM 6/,
E ACUTE TOXICITY TEST DATA SUMMARY
w
=
g Company : PTTEP ED Analyst : ABRC
c (=] Job No./Date S Type of Test : Static Non-Renewal 96 hr/LCs,
(=]
5 § g 5 § O& = £ Service Order No. D Test Started on : 04-09-2023
o o = k=1
g 8 8 B 8 8 3 g
8 8 8 8 8 8 p
N SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
% Sample Name : FUWT-10 Cutting Dryer SBM Source : Seawater
[ 6'/y pH : 8.43
el
g Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.52
g - Date Sampling : 11-03-2023 Salinity (ppt) : 20.0
g E B Date Receive . 22-08-2023 Turbidity (FTU) )
S R
% : E—,é’ pH : 8.39 Condition : 24 hours aeration
& &
=2 g T
£ @ 2.2
Sl & g%
& = = a TEST CONDITIONS
7 B S &
§ E = Zé Dissolved Oxygen Range (mg/l) : 5.32-5.91 Photo Period (L:D hours) | : 12:12 hours
=] [
= E §~ ‘g Temperature Range (°C) 1 27.3-28.6 Aeration : 24 hours aeration
- Q
g R pH Range : 8.23-8.34 No. Organism/Volume | : 10/1000 mi
& . c
g I 2 Salinity Range (ppt) 1 20.0
X £ 3
= = 3 =
i;: Ee] @
.2 < 2 g
g _;; E °& TEST SPECIES INFORMATION RESULT OF TOXICITY TEST
< » 2
,% E; Z‘; S Organism . Penaeus monodon
] 2=
§ é Source : Private Hatchery >1,000,0000 ppm
e §’ E Collection Date : 01-09-2023 95% Confidence Limits
© é E Age (on day 0) 115 300,000 ppm (Lower) — NA ppm (Upper)
Q B
Q|
< B %
o T &
5 3.8
= hc] '§
o A
]
a§ E
2 S &
£ g =
= g 2
2 € £
AR
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59N 9 Han3IATIZWYES FUWT-10 Cutting Dryer SBM 6", Tuuaazzisan

INA15199 9 HAN1TTLATIERVES FUWT-10 Cutting Dryer SBM 6'/5 l11la aza2912a0

< o < LG
AAIINIIANLVRIAAMNANDY (1o THA)

FUNTRBTLNLHANTNAREd basana TR

A (i) v (#la) e luzasaan 24 T2la9uIn A32@AUAADATH 0 (Control) 50,000 100,000 300,000
G b 2 % 500,000 700,000 Wz 1,000,000 AMdx luwunanaeray
Control 0 0 0 0
50,000 0 0 0 0 o Tug7910a7 48 T2lud A=A UANLV LB O (Control) 50,000 100,000 300,000
100000 0 0 0 0 500,000 700,000 Wz 1,000,000 Adx luwunanareray
300,000 0 0 0 0
500,000 0 0 0 10.00 o lugq9ian 72 2lug A=A UAMULTNYB O (Control) 50,000 100,000 300,000
700,000 0 0 10.00 16.67 . aa VI, . v o ‘A o v 9
1,000,000 0 o 13.33 26.67 ez 500,000 WNLBY &IWUQ&QR’]Q’W]’]U LONITALAIMNLVNYW 700,000 ez 1,000,000

a

& A

A > o a g o o
WNLDY NQGQ&’]@’WI’]HLQRSJ 10.00 uaz 13.33 Lasdua auaau

o

o daasuiian 96 3alag ¥1N13ATI9F0UENIINIANLVBININAIGT WU31 Aizau
ANULTNTY O (Control) 50,000 100,000 W&z 300,000 AWLEN "L;fwquaqmo{mm
WAT 52ALAINNLY VT % 500,000 700,000 WA 1,000,000 WK L& u ﬁqwaqm@"ﬁmu
1a@e 10.00, 16.67 uas 26.67 1Uasidua anasey

A o ¢ g < d . < <
WWauyasigue msmﬂammaaqaqmmiwﬂwaﬂ 81731 15 ﬂ’]EIELHL’Ja’I 96 TQI&JG
VIAUITALN 8RN LCsp 71 96 2119 @1N3 T84 Litchfield and Wilcoxon (1949) da1 >1,000,000
a = Ao A o A e 4 K ' AU a
ARLBN (300,000 — NA AiLAN) AvzauauLTadnh 95 Lasidua maglumaﬂuﬁmwmﬁuwu

(Non-toxic) éaqaqmﬁ'\ﬁﬁﬂmiwmaa (Swan, 1994)
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a 3 N "
5.5 WanN13ILAIILH DI FUWT-25 Cutting Shaker WBM 81/2
nmnasadlusuan wuan srauaNuLNRgIRai luyinlnneanaeiasi 96 Talus
A AA = A o v A A e A o v o
fia 700,000 ALY wAzNIEAUANUINIUFIFAIUNMINAREIFE 1,000,000 RRLEY Favinlnninaien
e 16.67 1WasiGua

Tagn1Inanedtuandaszauainuiauauidnu 6 seau @41 50,000 100,000 300,000
500,000 700,000 &z 1,000,000 ALy mwsnay aouaasly 31 22
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NuNuATUNEMTATERINa JUANTYesd8819 FUWT-25 Cutting Shaker WBM 8/,

o d - < , C
LEAIAT @1519N 10 LATHANNTILATIZWYDY FUWT-25 Cutting Shaker WBM 8"/, lulaazaigiian

UFAIG3 AN3199 11 uaz JN 23

= a ¢ N
M990 10 a@ﬂ&laﬂ’]i’]tﬂi’]:wﬂﬂ\i FUWT-25 Cutting Shaker WBM 81/2

LABOLATORY REPORT
Sample FUWT-25 Cutting Shaker WBM 8/,
ACUTE TOXICITY TEST DATA SUMMARY

Company

: PTTEP ED

Analyst : ABRC

@1997 11 HaN1531ATIzWYas FUWT-25 Cutting Shaker WBM 8"/, Tuuaazzagiian

v < < e <
ANIINMINNLVIFAIMANDY (LaTLENa)

aa @

ANMNLBNDY (WNLDA) a1 (#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 0
700,000 0 0 0 0
1,000,000 0 0 6.67 16.67

Job No./Date

Type of Test

: Static Non-Renewal 96 hr/LCg,

Service Order No.

Test Started on : 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) 1 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) : 5.37-6.06 Photo Period (L:D hours) : 12:12 hours
Temperature Range (°C) : 27.3-284 Aeration : 24 hours aeration
pH Range : 8.23-8.40 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

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)
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{ a s . . .
INA15197 11 HANTITILATITRYBY FUWT-25 Cutting Shaker WBM 8"/, lulaazsadtaan
MUNTRATLNLNANINAsad asdaa LR

o lumigan 24 521ugusn As2eUANNANR O (Control) 50,000 100,000 300,000
500,000 700,000 W&z 1,000,000 AALEN "Lu'wuqaqm@fmm

o lun191781 48 219 7 35 UAI1ULY ¥ % O (Control) 50,000 100,000 300,000
500,000 700,000 uaz 1,000,000 #dN Tuwunsnadrms

o luzagiaan 72 521ug AszeUAIWLIT K O (Control) 50,000 100,000 300,000
500,000 uaz 700,000 AM1EN luwunanaraans uafisz@uAWILULY 1,000,000
Ad w a” o A f g
#fidw finsnandaedo 6.67 wandua

@

o Jaasuian 96 Galus ¥IN1IATIIFAUBATINITANHVDIN AN A6 WU21 AT
AL H% 0 (Control) 50,000 100,000 300,000 500,000 LAz 700,000 AR L5
vl,u'wun:dqmﬁmm WA TEA VAT NT 1 1,000,000 AR LE ﬁrfaqam”mw
\adp 16.67 Wasidua

{ o ¢ = € v o 3 <&
WareniFuanisansazauvenanaanszezlnananan 15 naluinan 96 32lus
VATWITLAN 8W1AT LCsp 71 96 32109 @uTTua4 Litchfield and Wilcoxon (1949) a1 >1,000,000
« « [ o § L S 4 e vt -
ANLBN (700,000 — NA ARLEN) NIzaUaNNTaN® 95 Lasidua Sﬁaag“lumaﬁluﬁmwtﬂuwv

(Non-toxic) AaTNANENNvIIN1INAREY (Swan, 1994)
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56  Wan1531A31z%Vas FUWT-25 Cutting Dryer SBM 6',

anmanasasluguan wuan sTauanuwsrwgIgai luyilnnanadia ofl 96 Talus

& { a ¥ 3 Ad o e o

fia 300,000 WHLEY wazfiazauANUINILEIFAlUNNTNAREIAE 1,000,000 ARLEN Favinlnnsnandn
..
e 36.67 LWasiGua

Tagn1Inanastuausaszaualuia Nl 6 52a0 @9# 50,000 100,000 300,000
500,000 700,000 Az 1,000,000 Gy eudey dsusadlu 3u7 24
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g tdg
AN = £ o o '
@ = 8 ¢ a g a o . B
:'; § B 2 s"nf_muagﬂwan’mmﬁzmnﬂﬂaaﬂgﬂ'ﬁmimaamazm FUWT-25 Cutting Dryer SBM 61/3
£ 1 g w| L
s 1% { a 3 . " ! N
§ ;\: é LE LEAIAY M15191 12 LAZNANTTILATIZRYDS FUWT-25 Cutting Dryer SBM 61/5 I%LLGI RETIILINT
= =) E
&£ 3 = o 4 A
g - R WEAIAT M19197 13 uae U 25
< E 3 4
o
: ¢ R
] 199N 12 @3UHan133LAI1zrEa9 FUWT-25 Cutting Dryer SBM 6/,
>§ LABOLATORY REPORT
a5 = H
= _;‘” Sample FUWT-25 Cutting Dryer SBM 6",
E ACUTE TOXICITY TEST DATA SUMMARY
(7]
=
g Company : PTTEP ED Analyst : ABRC
€ o Job No./Date H Type of Test : Static Non-Renewal 96 hr/LCs,
(=]
5 g g 5 § o& S c Service Order No. D Test Started on 1 04-09-2023
o o = =
g 8 8 B 8 8 3 z
s 888§ &8¢
= = 0
N SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
-
% Sample Name : FUWT-25 Cutting Dryer SBM Source : Seawater
T8 6'ly pH : 846
el
g Type : Drilled Cutting Dissolved Oxygen (mg/l) | : 5.80
g - Date Sampling : 05-04-2023 Salinity (ppt) : 20.0
g E B Date Receive . 22-08-2023 Turbidity (FTU) )
S R
% 2 E—,é’ pH : 8.07 Condition : 24 hours aeration
c .
< e &
=2 ki
E _ e Q-
: % % 2 é TEST CONDITIONS
NVR Q
§ E = Zé Dissolved Oxygen Range (mg/l) : 5.32-6.01 Photo Period (L:D hours) | : 12:12 hours
=] [
= E §~ ‘g Temperature Range (°C) 1 27.3-28.0 Aeration : 24 hours aeration
- Q
g R pH Range : 8.20-8.30 No. Organism/Volume | : 10/1000 mi
& . c
g I 2 Salinity Range (ppt) 1 20.0
= s &
g .;; 3§ & TEST SPECIES INFORMATION RESULT OF TOXICITY TEST
= u g
,% E; Z‘; S Organism : Penaeus monodon
] 2=
§ é Source : Private Hatchery >1,000,000 ppm
e §’ E Collection Date : 01-09-2023 95% Confidence Limits
© é E Age (on day 0) 115 300,000 ppm (Lower) — NA ppm (Upper)
Q B
_ =~
o B g
@ S
= 3.8
£ A '§
o 3
]
. L
s
I‘Il = @&
2
5 g3
> e &
. 5%
€5
P . e o
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@5190 13 Han3IATIZWYES FUWT-25 Cutting Dryer SBM 6", Tuuaazaanan INANT19A 13 NANNTALATIZREI FUWT-25 Cutting Dryer SBM 65 luuaazaa9iaan

] — MansnadunsnamInanaslaninaliii
2AINsANLVBIFAINARDY (1asiEua)

ANy (RiSa) va (alag) o luz9aan 24 571u9usn AiszduAINLNTE O (Control) 50,000 100,000 300,000
2 bt 2 % 500,000 700,000 W&z 1,000,000 RS luwuninaeans
Control 0 0 0 0 o
50,000 0 0 0 0 e luza3na1 48 321w A5 VANV NV H O (Control) 50,000 100,000 300,000
100,000 0 0 0 0 AA = ' v °
500,000 700,000 uaz 1,000,000 AREN luwunInaarans
300,000 0 0 0 0 9
500,000 0 0 0 10.00 o luwq91981 72 591w9 A 35 LUAWLT WU % O (Control) 50,000 100,000 300,000
700,000 0 0 13.33 26.67 A= ' > N ] o v @
1,000,000 o o 2000 2667 waz 500,000 WitLdn luwunmaeay uaNIzAUANLYNTA 700,000 WAz 1,000,000

@ o : € < o a
Widw Hnanandnanslads 13.33 waz 20.00 Wasidua auaey

@

o faasuiian 96 Galus Y1130 T198UENTINIIANHVBIN AN A6 W91 Aieeu
AU NB% O (Control) 50,000 100,000 uaz 300,000 A5 vLsiwmfaqmm“wmu
LAT T UAITNLT MY 1 500,000 700,000 L&z 1,000,000 AW L5 ﬁrfaqa'm”mw
\afe 10.00, 26.67 uaz 36.67 LUasiiua anaseL

{ ° ¢ = s v o < <&
Waranifuanisansazanvenanaaiszazlnananan 15 noluiaa 96 321lus
VIAWITULAN 8K LCs 71 96 T2 109 @uTTva4 Litchfield and Wilcoxon (1949) a1 >1,000,000
« « (o § L C o €4 g ' dut a
ANLEN (300,000 — NA ALEN) NTzauANULTaan 95 WaTiFua %oaglumaaﬁluﬂﬂ11utﬂuw3

(Non-toxic) @ananaenfivinn1Imanad (Swan, 1994)
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5.7 NAaN1ILAITHYDI FUWT-12 Mud 1.18 SG WBM 81/2
nmnasaslusuan wuan szauanunrugIgad luvilwninaaiaied 96 Talus
A AA = A o v A A e A o v o
fi2 300,000 ALY AzNITAUANUINIUFIFAIUNINARBIFE 1,000,000 RRLEY Favinlnninaien
a8 30.00 1WasiGua

Tagn1Inanadt uaniaseauauiauanidu 6 520 @99 50,000 100,000 300,000
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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/LCg,

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'/, pH 1 7.92
Type : Drilling Mud Dissolved Oxygen (mg/l) | : 5.07
Date Sampling : 03-03-2023 Salinity (ppt) 1 20.0
Date Receive 1 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 27.1-28.1 Aeration : 24 hours aeration
pH Range : 8.28-8.50 No. Organism/Volume : 10/1000 ml
Salinity Range (ppt) : 20.0

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)

) o e " . da ' ¥ o
mafinsanuduRmduwausas Driling Mud uas Drilled Cutting lugtauniauviuaseiidaaninaie
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@159 15 wan33LasIzWuas FUWT-12 Mud 1.18 SG WBM 8", Tuuaazzasinan
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aa @

ANMNLBNDY (WNLDA) a1 (#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 16.67
700,000 0 0 13.33 23.33
1,000,000 0 10.00 20.00 30.00

a
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{ a 4 . .
1NANTHN 15 HANTTILATIZRVEY FUWT-12 Mud 1.18 SG WBM 8"/, LA azT39L381
MUNTRETLNLNANINAsad aadaa LU

o lumigan 24 52luousn Ase@LANNIANTYH O (Control) 50,000 100,000 300,000
500,000 700,000 waz 1,000,000 AALEN "Laiwuqoqmehmn

o lux191281 48 52109 A 354 UAMULTNY % O (Control) 50,000 100,000 300,000
500,000 Laz 700,000 WA L& vL;fwuqaqm@fmw LAT 3TAUAI VLAY % 1,000,000
ARLDY ﬁqaqmeﬁ’mwmﬁ'ﬂ 10.00 tWasiEua

o luzagiaan 72 52lug A sz UAIWA WY B O (Control) 50,000 100,000 300,000
uaz 500,000 ARLEN "Lsiwuqaqmﬁwma WATIs=eUAMNLLNYH 700,000 Uaz 1,000,000
WAdn dnanmenanuiais 13.33 waz 20.00 wWasidua auaey

o fansuiinn 96 Galus ﬂ“’]mimaaaaua"mwmsmwaarfaqmdw WU i3z
A71UL UL 0 (Control) 50,000 100,000 UAZ 300,000 WAL "inwm{aqmﬁ'mm
WAT SZAUA2TALY WU 500,000 700,000 WAz 1,000,000 W 153l ﬁr}janqm @@
B8 16.67, 23.33 WAz 30.00 1Wasidua musey

P - P o . 2 &
Wareniduanisasazanveininaanszazlnananan 15 naluiaan 96 13l
VIATUITALN 8RR LCso 11 96 T2 139 @N55284 Litchfield and Wilcoxon (1949) a1 >1,000,000
Co oL e eq g ~
ANLBN (300,000 — NA ARLEN) NszaUANUToNY 95 LasiTua maglumamuﬁmﬁmﬂuwu

(Non-toxic) MaTNNa1eNYNNIINAaad (Swan, 1994)
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anmanasaslutuan wuan sTauaNnuwITRgIga luyilnnanaeiasi 96 alus

& { a ¥ 3 Ad o e o

fia 500,000 WHLEY wazfiazauANINILEIFAlUNNTNAREIAE 1,000,000 ARLEN Favinlnnsnandn
e
@18 20.00 LWasiEua

Tagn1Inanastuausaszaualuia Nl 6 52a0 @9# 50,000 100,000 300,000
500,000 700,000 Az 1,000,000 Gy eudey dsusadlu 3u7 28
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LEAIAI 15197 16 LATHANTTILATIZAVEI FUWT-12 Mud 1.57 SG WBM 6"/ luuaazsidiian

WININTWITRAL
“=s o (1949)

@718 50% (LCsp) ltaan
96 Ta1.6n133 Litchfield

UAAIGI AN3197 17 uaz Jh 29

= a < »
f1379N 16 a@wamnmswmwaa FUWT-12 Mud 1.57 SG WBM 61/,3

]

LABOLATORY REPORT

=
L) "
= = Sample FUWT-12 Mud 1.57 SG WBM 6/,
©
= ACUTE TOXICITY TEST DATA SUMMARY
o
8 Company : PTTEP ED Analyst : ABRC
c 5 Job No./Date S Type of Test : Static Non-Renewal 96 hr/LCs,
aQ .
5 § g 5 § g- = - Service Order No. D Test Started on : 04-09-2023
[=] o = he}
g 8 8 B 8 8 3 3
8 8 8 8 8 8 ~
~ SAMPLING IDENTIFICATION TEST MEDIUM INFORMATION
% Sample Name : FUWT-12 Mud 1.57 SG WBM Source : Seawater
[ 6'/y pH : 815
el
g Type : Drilling Mud Dissolved Oxygen (mg/l) | : 5.61
g - Date Sampling : 13-04-2023 Salinity (ppt) : 20.0
5 =
g ¢ 8 Date Receive . 22-08-2023 Turbidity (FTU) )
S R
% : E—,E’ pH : 817 Condition : 24 hours aeration
E "@ g
= 2
=2 g T
S =
£ @ a3.¢
s 3 z %
o = = a TEST CONDITIONS
* NGy g &
S E s Zé Dissolved Oxygen Range (mg/l) 1 5.33-5.93 Photo Period (L:D hours) | : 12:12 hours
=] T o=
= E §~ ‘g Temperature Range (°C) 1 27.0-28.0 Aeration : 24 hours aeration
- Q
g R pH Range : 8.12-8.44 No. Organism/Volume | : 10/1000 mi
& . c
g I 2 Salinity Range (ppt) 1 20.0
= = O =
= ® g g
g s S °& TEST SPECIES INFORMATION RESULT OF TOXICITY TEST
& » @z
,% E? g S Organism : Penaeus monodon
] 2=
§ é Source : Private Hatchery > 1,000,000 ppm
e §’ E Collection Date : 01-09-2023 95% Confidence Limits
© é E Age (on day 0) 115 500,000 ppm (Lower) — NA ppm (Upper)
Q B
_ =~
o B g
© S
= 3.8
= hc] '§
o A
]
a§ E
< 2 ag
- =
3 £ 3
2 s £
= .=
IS
% 32
= P o e v o >
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@159 17 Hams31as1zviuas FUWT-12 Mud 1.57 SG WBM 6", Tuuaazaaan INAITNA 17 NANITILATIZHVBI FUWT-12 Mud 1.57 SG WBM 6'/5 LULARTTIILIAN

] — MansnadnonamInanaslaninaliii
2AINsANLVBIFAINARDY (1asiEua)

ANy (RE) va (alag) o lum9aan 24 571u9usn AiszduAINLNTL O (Control) 50,000 100,000 300,000
2 bt 2 % 500,000 700,000 W&z 1,000,000 AEa luwuninaeans
Control 0 0 0 0 o
50,000 0 0 0 0 e luza3na1 48 3219 A5 VAN NY® O (Control) 50,000 100,000 300,000
100,000 0 0 0 0 AA = ' v °
500,000 700,000 uaz 1,000,000 ARLEY luwunInaarans
300,000 0 0 0 0 9
500,000 0 0 0 0 o luzigaa1 72 52lug AAszduAIWLT N ® O (Control) 50,000 100,000 300,000
700,000 0 0 0 10.00 A e ' M .
1,000,000 o o 0 2000 500,000 700,000 uaz 1,000,000 A8y luwunanaeans

e ianaTuLian 96 32lu9 Y130 TIAFOUEATINTANVDININAIAT WU T 926U
A714LY 4 % 0 (Control) 50,000 100,000 300,000 WAz 500,000 W 184 o wu

@
A ® A

fldfla’]ﬂc’](ﬂ’]f_l UANIZAUAMULTNY 700,000 waz 1,000,000 ANLdY fnsnaranans

a9

{ < < o o
1288 10.00 Uag 20.00 1Wasifua auanay

{ ° ¢ & & ¥ o N <
Lﬁ‘ auLtdavL T wani1Ian mammaaqaqmms:ﬂﬂwaﬂ 8171 15 ﬂ’]i]l%L’]ﬂ’] 96 “H’JI?N
VIAIUITALN 8RR LCsp 71 96 T2l @1N3 T84 Litchfield and Wilcoxon (1949) da1 >1,000,000
Ad AA e A o { o f g 4 K ' AU a
AALBY (500,000 — NA ANLEN) NszauANUTaNn 95 1asidua %aaglumaﬂuﬁmwmﬁuwv

(Non-toxic) AaNINaeNYNN1ITNARDY (Swan, 1994)
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6. dylwaninaasy

! a J a a < ‘
nMauuddszinnanuduR BU0In1TNaasd AR UNITATNRA NN NTUUIUTZLAN

anuduiy uaasly a19199 18

A13191 18 ﬂ’]‘iLLUﬂﬂiuﬂﬂllaﬂﬂ’!’]ﬂtﬁ%ﬁi&ﬂ’]ﬂﬂ’nﬂL'il&l“l]% LC,, 209 2aILUAIBILLINTAD

fiaqmﬁﬁ
dszianzasanaiiniis a LC,,
Tufanandufis (Non-toxic) > 100,000 Aadnsu/aas (WilLdw)
fianudufwuasunn (Almost Non-toxic) 10,000 - 100,000 HaANTU/ANT (AALEW)

A=

feuidufinen (Slightly Toxic) 1,000 - 10,000 Raansu/aas (AALEN)

feanuiduimihunas (Moderately Toxic) 100 - 1,000 fadniu/aas (ARLAw)
fanuiuie (Toxic) 1-100 dadnsw/das (ARLDW)
fanuduiwann (Very Toxic) <1 Hadniu/Aas (ARLBN)

#a: Swan (1994)

a;ﬂNamsﬁnmmwmﬂuﬁmﬁwwéi’wuao Drilling Mud waz Drilled Cutting 1%3]]6‘14;3’]'](’1

UIuaae (Suspended Particulate Phase: SPP) ﬁﬁv‘laqmm@ﬁ (Penaeus monodon) ﬁLmu‘ﬂQwNﬁ@

FUWT 2a4lasanisy lunmsdnsesadi laun

va v ¢ 4o Yo s

®  FUWT-05 Cutting Shaker WBM 8"/, Senanuisaanivinlndainaassas 50 wasidua
ol Aa e Aa g A o a4 & ¢ g &

(LCso) UM >1,000,000 WLAN (500,000 - NA NiNLAN) NIzaLANNLTON® 95 tasubue

4 9 dvta a L o d .
‘ﬂdﬂgl%’ﬁ’)dﬂINNﬂ’]’]Nlﬁ%Wﬂ (Non-toxic) maqaqmmﬂmmsmaaa

oAt ¥ ¥ 4. Yo & €z

®  FUWT-05 Cutting Dryer SBM 6'/; fimanunsuiivinlndainasssans 50 wasifua

(LCs) Ha1 >1,000,000 WiNLBa (500,000 - NA WiNLB) NszauANULTaN® 95 LaTidua
%aagj‘lwﬁaaﬁluﬁmwtﬁuﬁﬂ(Non-toxic) éaqoqmﬁwﬁﬁwmﬁmam

®  FUWT-10 Cutting Shaker WBM 8'/, Saamuasuwuiirnlngaimasssms 50 wasidua

a AA AA a o A 4 g €

(LCs,) $ie1 >1,000,000 ANLEN (300,000 — NA ARNLEN) NIzaLANUTINY 95 LilaTiTua

49t At - L o .
mag‘lummluﬁm‘mtﬂuw& (Non-toxic) ABTNNAININNINIINARDI

®  FUWT-10 Cutting Dryer SBM 6", fienenuauauiirnlugainesaseny 50 wasifua
a ! AA AA P o A 4 € g €
(LCs) &ian >1,000,000 WiLEx (300,000 - NA AdLdY) Aseauanuann 95 tlasidua

49t gt - L o Ao
magiumaﬂuﬁmwmﬁuwu (Non-toxic) ABTNNAININNINIINARDI

n o e " . da ' ¥ 3 >
mM3fnsANTuAMEsUNaUYaY Drilling Mud taz Drilled Cutting ‘IHJ?JFJ!?JWﬂLlT?%NﬂUWﬂﬂBQJQN7ﬂ7 hu1 59
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! YooY o4 Yo, & g

®  FUWT-25 Cutting Shaker WBM 8/, Jananaisaanivinlndainaassas 50 wosidua

(LCs) i1 >1,000,000 AALEN (700,000 — NA AALEN) NIzAUAMITONY 95 LlaTiFua
%aa&i'luﬁuﬁ’luﬁmwuﬁ%ﬁu (Non-toxic) éaqaqm@i’ﬁﬁ'ﬁnmsmam

®  FUWT-25 Cutting Dryer SBM 6" fimamuwnzuiivhlndaimasasae 50 wasidua

(LCso) &A1 1,000,000 RS (300,000 — NA ALEw) Fiszaunnuienn 95 Wasifua
%aagluiaaﬁ1uﬁﬂaﬁutﬁuﬁu (Non-toxic) @'aqaqmﬁﬁﬁ'ﬁnmimam

oAt A Yo & €z €

®  FUWT-12 Mud 1.18 SG WBM 8", ianenuiuusuivinlndainaassans 50 wasidua

(LCxy) §i0n >1,000,000 AiRLEY (300,000 — NA ARLE) Aszauanuiasiv 95 wasifua

4ty e - N o .
‘Naglu’ﬁ’mwluuﬂ'ﬂmﬂ%wu (Non-toxic) @8NINAIAINNINITNARNDY

"ot YooY o4, Yo & €z €
®  FUWT-12 Mud 1.57 SG WBM 6" ianenuiuusuivinlnaainaassas 50 wasidua
(LCs) i1 >1,000,000 AALEH (500,000 — NA ARALEN) NIz@UAMITANK 95 LlaTidua

4 g dv'a a L o d e
‘HGE]%IIH“ﬁ’JGV]lNNﬂ'J’]Ntﬁ%WH (Non-toxic) @aqaqmﬂ’mmmsmaaa

avasduansdnmanuduRmdsuwauas Driling Mud uag Drilled Cutting fifiaa

v ° o P
QGQ&’]@’] ULRAIAY M1319N 19

= o e " . da ' 3 >
msAnsanuTuAmagunsuvay Drilling Mud u&z Drilled Cutting Zugi!m;;mmmvuaaﬂnﬁwaqmmm 11 60
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Pharmacol. Exp. Ther., 96: 99-113.

Litchfield, J.T. and F. Wilcoxon, 1949. A simplified method of evaluating dose-effect experiments. J.

7.

19 Ltk

Swan, J.M., Neff, .M., Young, P.C. (EDS.). 1994. Environmental implications of offshore oil and gas

development in Australia — the findings of an independent scientific review, Australian
and the interaction of cadmium and zinc on the freshwater shrimp, Paratya tasma- niensis Riek.

Aust. J. Mar. Freshwat. Res. 25, 97-104.

Petroleum Exploration Association, Sydney, pp. 157.
Thorp, V. J. and P. S. Lake. 1974. Toxicity bioassays of cadmium on selected freshwater invertebrates

American Public Health Association (APHA). 1992. Standard Method for the Examination of Water
and Wastewater. 18" edition. American Public Health Association. Washington, D.C.

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.
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s18azIEANITAUIALNEANANISAIUSUNUAYLISaUNSEaN

NUanUassainn1satiunanssuvaelasinig

msmansaidsinaingseunsyanfivanUdesnnnsldwemasasmsenUlnsideanmsvedeuvay
mwadlaanaun1sasialuil

YSunaufas aunszan = (AnwFouvasramay, 10% Ufe/u) x (sasrianianiiunis, 3u) x (Emission factor)
Fu COLe) x (Adnanmlunsinlifinanslaniaw)

Tnwanlguviluann1stnewiu 9199491051897 Compendium of Green House Gas Emissions

Methodologies for the Natural Gas and Qil Industry (API, 2021) Farsandenldrimiudou Lower heating
value agulginadl

1) AIRUSDUVDITDLWAILADS VLN

LN CA CIAGN Annueu (Uily daunsisa)
WsuALa 5.53 x 10° Uflgsiounsisa
ne351v1A 1,111 U¥gsiognuianin

2)  Emission factor vaudainaqiazsiia

- PR Emission Factor ¥89fn9i3aunszan
YUAVDIVDINAS ,
N CO; CHg N2O
Priumea s / 10° Ufle 0.0791 3.16x10”7 6.32x107
AYFTIUYR s / 10° Ufle 0.0590 1.11x107 1.11x10”7

3)  ardneawlunisinliianiazlandau (Global Warming Potential %38 GWP) vasinet3ou
nszanuwaazyia deeausulrldlutrmdsd a.a. 2019 Wuduly sadl

fnesaunszan A1 GWP
CO; 1
CHq 28
N2O 265

HaIINMIMWIAemAMIalUSINaigEaunsEINIvaesanmM sV sausiasuUYedlATIng
ayUladiail

Tassmsinngdrsallngiden uwasdrsalunsiasnlnevineay G3/65 VS Uan.an. louluesd avnaasliuuyi 91in
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n1sAaran1saldsunafingiFaunszaniivanudasainn1sailiunanssuvedlasanise dmsuNISRNRauaITIRUU 3 B9 NATLUUINANEITID 1 AumLs

g o | Wnweanwiou | S | sezom Usinafei3eunssaniivaey
fanssu/unasnia U%u:mwf e anmsliidemas | Bo | dudiums (Au COze)
(@ns/ ) (10° iy @ | @) (3) CO, CHq N0

Emission Factor wesmslduniugivs (FuvesimSounszan / 10° Oiig) 0.0791 3.16x107 | 6.32x107
Emission Factor 9afwossumiianiilussninmsyaaoungy (Fuvesim3eunssan / au. 1) 0.0590 1.11x107 | 1.11x10”7 o
Ardnenmlunisiliinn1zlaniau (asusulasanladiiisulrin: CO.e) 1 28 265
e BoatiuayuisFouiiui 5,665 197.2 1 1 15.59 0.02 0.03 15.65
nsiedouteuyiu WP YEYNaINgs 7,950 276.7 1 2 43.77 0.05 0.09 43.91
wmdundshwnls | msangawiune (Seauayuai 1) 5,665 197.2 1 2 31.19 0.03 0.07 31.29
UURnu Msangawiueny (Seafuayudi 2) 6,261 2179 1 2 34.47 0.04 0.07 34.58
msfafuriuzIay | Wiz Rnds 7,950 2769 1 2 43.77 0.05 0.09 43.91
wisesgUnsal msfissauriuiane (Goatiuayudi 1) 5,665 197.2 1 2 31.19 0.03 0.07 31.29

nshasauviueny (Goaifuayudil 2) 6,261 2179 1 2 34.47 0.04 0.07 34.58
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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:

PTTEP Emergency and Crisis Management Standard 11038-STD-SSHE-501-R05

1. ERT Leader (OSC)
Intervention Team/Fire Fighting Team

Support Team such as Logistics Team, Medical Team, etc.

»> 0N

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.

4.21 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/lemergency 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.

43 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 site/field, 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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5.1 EMERGENCY/CRISIS NOTIFICATION AND TEAM ACTIVATION

Observe
@ Incident

Observe and make initial alert
to supervisor

Reportthe situation to Field
Manager/Authorized person
(0SC)

Supervisor

Evaluate the situations

Field or Authorized

Person at the field/site Field Manager/Authorized
(0sc) person (OSC) take actions to
response to the emergency
at site

Evaluate the situations

Tier 1 Tier2or3
Whetherit is
Tier1,20r3

Activate Emergency
Response Team (ERT)

Escalate to
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Response to complete,
call off & resume normal

operation
L Tier2
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or GM or Authorized AssetSVP (EMT Leader) Tior2 or 3
Person (EMT Leader)
Activate Emergency
Management Team (EMT)
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Reportexternal assistance
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complete, call off & Situation
resume normal under
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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 emergency/crisis
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.

PTTEP  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

All Executive Vice
Presidents (EVPs)

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.
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.
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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
(0OSC)

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

[e]e: 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

341 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
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3.2 EMERGENCY NOTIFICATION AND COMMUNICATION
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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,

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

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

steps: (as shown in Figure 1)

s~ 1,
Emergency
Event
Site or Local Asset OSC
Support
Asset/Site
PTTEP Head Office EMT
Asset Duty
Tier 2/3 Consult OSC & Tier 1
Line to consider
emergency level
Bangkok Closely follow-up
Telephone Activate EMT situation with
Operator Activate EMC assetOSC

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.

RN 2
Emergency
Event

Company Site Representative

EMT activated,
led by SVP of
Affected Asset

Figure 1: Emergency Notification

1. In an emergency 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.

Near-by Asset
or Local Support

Tier 2/3

Bangkok
Telephone
Operator

EMT activated, led
by SVP of
Affected Asset

Figure 2: Emergency Communication when case occurs at Support/Service Site

to act as OSC at Emergency
Site (includes Drilling/Workover
Rigs, Construction Sites,
Exploration Site, etc.)

Functional
Duty

Consult OSC &
Line to consider
emergency level

Activate EMT
Activate EMC

Site

PTTEP Head
Office EMT

Tier 1

Closely follow-up
situation with
asset OSC
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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:

Tier1 Emergencyat ........ccovvviiivineiinennns For information and standby
(vugifivgnisalaniiu seeud 1 7. udoanuuasatanaunsa)
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Tier2 Emergencyat............. Go to Emergency Management Room immediately

(aouziifingnsalanidu svdui 2 1 _.AzanNTiiasdnansnzanidusiu)

Tier3 Emergencyat............. Go to Emergency Management Room immediately

(aeuzdifiingnsalanidu svdu 3 1... .ATanNIIasiansazaniiueiu)

Emergency is over. (aausfituanisaiiiingaizilng)

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
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34 EMERGENCY MANAGEMENT TEAM MEMBERS AND DUTIES

3.41 EMT Roles and Responsibilities

3.4.1.1 EMT Leader
Role:
Location to Report:

Emergency level:

Asset SVP

EMC and/or online

Tier 2/3

Tier 3 - Crisis Management
CEOQ
(CMT Leader)}
I i | Asset CMT
Core T S T Led by Designated
re Team X upport Team
= AIEVPs Crisis Response Team « CMT secretariat team (SSHE) | 46| fo?:)s:; i:.;:_?:ﬁ:;t
= SVP SSHE + Office Facility Management the office in the
= SVP, Legal Team -
- VP, Communication - CMT Event Logger (PTTEP operating country
= VP, Risk management Duty Roster) Y
+ IT Support
Corporate Crisis Management Team (CMT)
Tollows 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
SSHE Duty " CCTouty | |* PTIEPHSad | | gypport Team | Administration Asset EMT Leader
Duty Office + Drilling + Event Logger follows Asset EMP at
Bongkot o Well the office in the
. g?“'t Engineering operating country
- Relative " « Sale &
LDSE;CE Response : gs: Commercial
Team Duty " « Construction
G = Medical Team
= Efc.
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 PR ‘ ‘ Team‘ ‘ Medical Team ‘ ‘ Other Support ‘

Fire Fighting 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

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

Status of support provided to the site, i.e., logistics & transportation,
accommodations, Fire Fighting, Medevac, etc.

Urgent support required (internal/external supports)
Brainstorm and resolve key issues.

Make a note of all relevant information received and consequential activity performed
and pass each note to the Event Logger for logging.

Set up teams to address the short-term reinstatement or permanent restoration, consider
the need for personnel changes over during the emergency lifecycle.

Ensure that a record is kept of all significant events, decisions, etc., (within own sphere)
and pass this to the secretarial system (hourly collection).

Aide-memoire:

Refer to EMT Members aide-memoire (Appendix D)

Plus 1 hour:

Ascertain what has happened?

Are resources sufficient and have been notified?
Is there sufficient field support?

Where the media activity center is?

Are all sources of information being monitored?
What are the emerging issues?

Have any public releases been made?

Are we supporting the authorities sufficiently?

Plus 5 Hours and beyond:

Review what has happened

Review resources (EMT) and determine need to establish shifts
Get update on emergency response strategy

What is our media strategy and is the company being proactive?
What are the key issues?

What commitments have been made and are deadlines being met?
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3.4.1.2 Asset VP

Role:

Coordinate with OSC to identify operational tactics to deal with the situations
and identify support from specific disciplines. Give operational advice to the
EMT Leader and coordinate with the EMT as assigned by the EMT Leader.

Location to Report: EMC and/or online

Emergency level: Tier 2,3

Basic Function: Continue safe operation of the operation and its facilities. Closely coordinate

with the OSC to keep updating the emergency events and any support
requested from the operating site.

Responsibility:

Be a focal point to coordinate with the OSC for operational tactics to recover from the
emergency situation.

Support EMT leader to coordinate with other duty persons and EMT on Emergency
support.

Support the EMT as requested by the EMT Leader.

Specific Tasks:

When notified of an emergency Tier 2 or 3, proceed to the EMC.
Sign in to the EMT Registration Board/record or Online registration system.
Receive briefing from the Asset Duty.

Be a focal point to communicate with the OSC to assess the situation and identify means
to recover from the emergency and support the assets.

Receive situation reports from the OSC and take appropriate actions.

Communicate with members of the EMT, i.e., logistics, media response, relative
response, etc., for the support required.

Request additional specific support, i.e., construction, drilling, well Services, etc., as
required.

Ensure that the OSC is aware of the issues and activities of the EMT, in particular those
that will directly affect the operational response.

Report directly to the Asset SVP upon his/her arrival to EMC and hand over the EMT
leader roles to the SVP.

Update the situation as received from the OSC at regular intervals.
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).

December 2021, Revision 4 Page 12 of 42

PTTEP

Emergency Management Plan 12148-PDR-SSHE-501/02-R04

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: Maintain a personal log of events of all activities undertaken during the incident life cycle

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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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 I).

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.
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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/NGOs 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.
3.4.1.13 Sales and Commercial Duty
Role: 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).
41.1 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 19t 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.

S\

S

N\

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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Emergency Management Plan

PTTEP

PTT GROUP EMERGENCY INCIDENT REPORT FORM

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

The updated Emergency Hourly Situation Report Form is available on SSHE Intranet > SSHE MS >

Corporate Tools > Appendix - Emergency Management Plan

Emergency Management Plan
PTTEP  Aspendix C: Emergency Hourly Situation Report Form 12148-PDR-S3HE-501/02-R04

EMERGENCY HOURLY SITUATION REPORT FORM

EMT Emergency Hourly Situation

Report No Date Report Start Time Local Time

This status report is to be prepared by the EMT Leader for distibution fo the CMT Leader and Is fo be
used in all major emergencies/crisis events involving fatalities, serovs injuries, fire, explosion, major
. gas or fiquid isgion or other dang . (Update at hourly intervals).

1. Title of Emergency:

2. Location:

3. Date/Time of Emergency:

4. Type of Facility Affected: (QP/ PP [ Wessell Rig/ Plant):
5. PTTEP's Interest PTTEP Operated? YesiNo

Main Partner:
Main Contractor:

6. Number of Casualties/Survivors:

PTTER Employees

Contractors

Public

Total

Description of Injuries:

Erief Account of Emergency — Issues & Actions:
(Considar: Paople, £ G : . Media, NGOs, Business Continuity & incident

Investigation)

Page 1of1
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APPENDIX D: EMT MEMBERS AIDE-MEMOIRE

The EMT Members Aide-memoire is available on SSHE Intranet > SSHE MS > Corporate Tools >

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:
Qil Spill Response

IESG (Qil 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

The updated Emergency Report Form 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.

@ Emergency Management Plan

PTTEP  Appendix G: Emengency Report Form 12145-PDR-55HE-501/02-R04

EMERGENCY REPORT FORM
Callers Details
CABENS NATET. oo oose e e cony TTEIBPNBNEE i s s e
Emergency Details
Date of Emergency: ... TimeofEmergeney: ... ...
Emergency Location: ......ececee oo ieceeninn

Type of Emergency (Circle):  Gas Emission / Fire f Explosion / Pollution # Road Traffic Accident /
Security
16,1} - PR R e e

Does the caller require help? Yes/MNo

What help is needed? Medical / Search & Rescue / Oil Spill Respense /Technical
(2,1 -
Detail PTTEP Centractors Third Parties Unknown
Fatalities-
Injursd:-
Migging:
Details Qil Chemical Gas
Type
Quantity Released:

Quantity Remaining:

Is there a Company Representative at the scens? Yes /Mo
Name: Contaet Numbe!

Organisations at scene (Circle):  Police / Fire / Ambulance f Navy f Media
Other

Recorders Details

Emergency level (Circle): Tier 14243 Dats/Time of Alsrt

Contact Numbsar:

Recorders Name:

Page 101
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APPENDIX H: DUTY ROSTER GUIDELINE

The Duty Roster Guideline is available on SSHE Intranet > SSHE MS > Corporate Tools > Appendix

- Emergency Management Plan
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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

A
{Qy Emergency Management Fian
PTTEP  Appendic!: EMT snd CMT incividusl Log Shest 12148-PDR-SSHE-S01102-R04

EMT AND CMT INDIVIDUAL LOG SHEET

PTTEP Emergency Log Sheet

Incident Name:

Description: Date:
$ S
To

Page 1011
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ROLES AND RESPONSIBILITIES

Roles 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:

= ldentifying deficiencies or potential improvement.
0 Initialing periodic revision.

 Maintaining revision history and document status register.

Emergency Management See section 3.4
Team Member
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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.

PTTEP  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
(OSC)

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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EMT Emergency Management Team

ERP Emergency Response Plan PTTEP SSHE Controlling Documents

ERT Emergency Response Team 11038-STD-SSHE-305 SSHE Training and Competency Standard

EVP Executive Vice President 11038-STD-SSHE-401 SSHE Risk Management Standard

GM General Manager 11038-STD-SSHE-501 Emergency and Crisis Management Standard

v Jaint Venture 11038-STD-SSHE-601 Incident Management Standard

osc On Scene Commander 12146-PDR-SSHE-501/03  Spill Management Plan

psB Petroleum Development Support Base 12148-PDR-SSHE-501/01  Crisis Management Plan

RRT Relative Response Team 12148-PDR-SSHE-505/38  Chemical Management Procedure

RTN Royal Thai Navy 11003-GDL-SSHE-501-003  Medical Emergency Management Guideline

SME Subject Matter Expert Other Reference Documents

SSHE Safety, Security, Health and Environment 12056-PDR-031-R01 Relative Response Plan
12142-PDR-002-R06 Corporate Business Continuity Procedure
12145-GDL-004-R05 Crisis Communications Guideline

- National Disaster Prevention and Mitigation Plan (wwuilavAuuas
usstmIa@IsIsausiawgn1i) ; Department of Disaster Prevention
and Mitigation, Ministry of Interior; 2015

- National Oil Spill Prevention and Response Plan (wnuilasAuuas
a¥auaimiiasanntiiuueng);nssunsilasfunazadauaismg
tilasamingiy; 2002

IOGP report 526 Tiered Preparedness & Response; International Association of Oil
& Gas Producers(IOGP); 2015

P-dan.-1111 PTT Crisis & Emergency Management Standard
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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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