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MASTER MAINTENANCE PLAN

Condition Base INSPECTION OR PM / PdM TYPE include in sheet Regulation criteria for Pressure vessel.
BM FREQUENCY REMARK
frequency.
5 sense Time cleaning |Greasing oil oil re-fill Temp. oil vibration | vibration IR motor | Calibration | Diff >50Kpa(]Article 114 |Article 115 |V >1m3 V <1m3 P P Visual Thinckness [NDT or
D=Daily D=Daily inspect | based and Motor | change Inspection | analysis | measure | spectrum | thermos | analysis (Art.114)  |(Art.115)  [>500KpaG [<500KpaG |Inspection |Inspection [API510
W=Weekly W=Weekly Inspection| Inspection ment | analysis can (Art.114) | (Art.115)
CATEGORY AREA UNIT MAIN SUBEQ |EQUIPMENT NAME M=Monthly M=Monthly and MT velooity
Y=Yearly Y=Yearly
TA=Turn Around TA=Turn Around
5 |FIN HEAT EXCHANGER COMMON 00 |E-0001 E-0001-1/2 |LD COOLER
6 |SHELL & TUBE HEAT EXCHANGER COMMON 00 |E-0002 E-0002 EVAPORATOR FOR COMBUSTION FACILIT| TA *
7 |SHELL & TUBE HEAT EXCHANGER COMMON 00 E-0003 E-0003 STEAM GENERATOR FOR M-0002
8 |SHELL & TUBE HEAT EXCHANGER COMMON 00 E-0005 E-0005 STEAM GENERATOR FOR M-0003
9 |SHELL & TUBE HEAT EXCHANGER COMMON 00 E-0006 E-0006 V-0016 VENT CONDENSER
10 |PLATE HEAT EXCHANGER COMMON 00 E-0007 E-0007 WASTE WATER 2ND COOLER
12_[OIL HEATER COMMON 00 |M-0002 M-0002 THERMAL OIL HEATER TA 2w *
14 [OIL HEATER COMMON 00 |M-0003 M-0003 THERMAL OIL HEATER TA 2w *
45 |TANK COMMON 00 |P-0052 V-0051 FIRE WATER PUMP DIESEL TANK
75 |TANK COMMON 00 |V-0001 V-0001 CW STORAGE TANK TA *
76 |TANK COMMON 00 V-0002 V-0002 PW STORAGE TANK -
77 |TANK COMMON 00 V-0003 V-0003 DMW STORAGE TANK TA *
78 |TANK COMMON 00 |V-0004 V-0004 CHILLED WATER STORAGE TANK TA *
79 [VESSEL COMMON 00 V-0008 V-0008 AIR HOLDER TA * <] o o o o
80 [VESSEL COMMON 00  |V-0009 V-0009 NITROGEN HOLDER TA * o o o o o
81 |VESSEL COMMON 00 V-0010-1 V-0010-1 WG KNOCK OUT TANK TA *
82 |TANK COMMON 00 |V-0011 V-0011 NaOH STORAGE TANK TA *
83 |TANK COMMON 00 V-0012 V-0012 H2S04 STORAGE TANK TA *
84 |VESSEL COMMON 00 |V-0013 V-0013 AIR TANK TA * o o o o o
85 [VESSEL COMMON 00 V-0016 V-0016 THERMAL OIL DRUM - o o o o o
86 [VESSEL COMMON 00 V-0017 V-0017 M-0003 FEED TANK TA * <] o o <] o
87 |TANK COMMON 00 |V-0021 V-0021 CW RECEIVING TANK TA *
88 [VESSEL COMMON 70 V-0091 V-0091 PORTABLE TANK - o o o o o
89 [VESSEL COMMON 00 V-1051 V-1051 FOAM BLADDER TANK - o o o o o
90 [VESSEL COMMON 00 V-1052 V-1052 FOAM BLADDER TANK - o o o o o
91 [VESSEL COMMON 00 V-1151 V-1151 FOAM BLADDER TANK - o o o o o
92 |PIT COMMON 00 X-0001 X-0001 PIT FOR H2SO4, NaOH AREA
93 |BASIN COMMON 00 X-0002 X-0002 WASTE WATER BASIN FOR H-47, 51 AREA -
94 |BASIN COMMON 00 X-0003 X-0003 WASTE WATER BASIN FOR H-13 AREA -
95 |POND COMMON 00 X-0004 X-0004 STORM WATER POND FOR H-47, 51 AREA
96 |POND COMMON 00 X-0005 X-0005 STORM WATER POND FOR H-13 AREA
97 |PIT COMMON 00 X-0006 X-0006 PIT FOR SIDE STREAM FILTER DRAIN
98 |PIT COMMON 00 X-0007 X-0007 STORM WATER PIT FOR THERMAL OIL HEATER
99 |PIT COMMON 00 X-0021 X-0021 CHEMICAL PIT
100 |PIT COMMON 00 X-0022 X-0022 TREATED SANITARY WATER LIFT STATION FOR CCB
101 |PIT COMMON 00 X-0023 X-0023 TREATED SANITARY WATER LIFT STATION FOR MAINTENANCE WS
102 |PIT COMMON 00 X-0025 X-0025 TREATED SANITARY WATER LIFT STATION FOR GATE HOUSE IN H-47, 51 AREA
103 |PIT COMMON 00 X-0031 X-0031 TREATED SANITARY WATER LIFT STATION FOR GATE HOUSE IN H-13 AREA
104 |PIT COMMON 00 X-0041 X-0041 WG SEAL WATER LIFT STATION
105 |PIT COMMON 00 X-0051 X-0051 STORM WATER PIT FOR NORTH POND AREA
106 |PIT COMMON 00 X-0052 X-0052 STORM WATER PIT FOR BOUNDARY GUTTER
107 |PIT COMMON 00 X-0061 X-0061 PIT FOR COOLING WATER RETURN LINE
108 |PIT COMMON 00 X-0062 X-0062 PIT FOR COOLING WATER SUPPLY LINE
109 |PIT COMMON 00 X-0063 X-0063 INSPECTION PIT OF X-0002
110 |PIT COMMON 00 X-0064 X-0064 INSPECTION PIT OF X-0003
111 |PIT COMMON 10 X-1002 X-1002 STORM WATER PIT FOR JV LORRY UNLOADING
112 |DRYER COMMON 00 Z-0001-1/2 Z-0001-1/2 AIR DEHUMIDIFIER TA *
113 |FLARE COMMON 00 |Z-0002 Z-0002 FLARE STACK TA 2w *
114 |VESSEL COMMON 00 Z-0002 V-0010-2 WG SEAL TANK TA *
115 |WATER TREATMENT COMMON 00 |Z-0003 Z-0003 CHEMICALS FEEDER
122 |WATER TREATMENT COMMON 00 |Z-0003 V-0064 NON - OXIDIZE BIOCIDE TANK
124 |WATER TREATMENT COMMON 00 |Z-0003 V-0066 CORROSION INHIBITOR TANK
125 |WATER TREATMENT COMMON 00 |Z-0003 V-0067 SCALE DISPERSANT TANK
126 |WATER TREATMENT COMMON 00 |Z-0003 V-0068 STABILIZER TANK
127 |WATER TREATMENT COMMON 00 |Z-0003 V-0069 OXIDIZING BIOCIDE TANK
128 |FILTER COMMON 00 |Z-0004-1 Z-0004-1 WS SIDE STREAM FILTER UNIT-1
129 |FILTER COMMON 00 _ |Z-0004-2 Z-0004-2 WS SIDE STREAM FILTER UNIT-2
130 |FILTER COMMON 00 _ |Z-0004-3 Z-0004-3 WS SIDE STREAM FILTER UNIT-3
131 |WATER TREATMENT COMMON 00 |Z-0005 Z-0005 DRINKING WATER TREATMENT
133 |WATER TREATMENT COMMON 00 |Z-0005 V-0070 DRINKING WATER TREATMENT TANK
134 |FILTER COMMON 00 _ |Z-0006 Z-0006 DRINKING WATER FILTER
135 |SEAL POT COMMON 00  |Z-0008 Z-0008 V-0012 ADSORPTION BOX
136 |DRAIN TREATMENT COMMON 00 |Z-0009 Z-0009 DRAIN TREATMENT
138 |DRAIN TREATMENT COMMON 00 |Z-0009 V-0022 BACKWASH TANK
139 |DRAIN TREATMENT COMMON 00 |Z-0009 V-0023 DIRTY WATER TANK
140 |DRAIN TREATMENT COMMON 00 |Z-0009 Z-0021-1 CARTRIDGE FILTER A
141 |DRAIN TREATMENT COMMON 00 |Z-0009 Z-0021-2 CARTRIDGE FILTER B
142 |DRAIN TREATMENT COMMON 00 |Z-0009 Z-0022 ACTIVATED CARBON FILTER
143 |DRAIN TREATMENT COMMON 00 |z-0010 Z-0010 DRAIN TREATMENT
144 |INCINERATOR COMMON 00 |z-0011 Z-0011 COMBUSTION UNIT TA 2w *
147 |DENITRATION EQUIPMENT COMMON 00 Z-0012 Z-0012 DENITRATION EQUIPMENT TA 2w *
TA
149 |CHIMNEY w/ Duct COMMON 00 |Z-0013 Z-0013 DUCT AND STACK FOR DENITRATION EQU TA (By Drone every 2 *
vears)
150 |TRUCK SCALE COMMON 00 Z-0014 Z-0014 TRUCK SCALE 3M Regulation
151 |[LOADING RAMP COMMON 00 Z-0015 Z-0015 PRODUCT LOADING PLATFORM FOR COMMON
152 |METERING COMMON 00 Z-0050 Z-0050 DEMINERALIZED WATER METERING SYSTI| 1Y * Regulation
153 |METERING COMMON 00 |Z-0051 Z-0051 STEAM DRAIN METERING SYSTEM 1Y * Regulation
154 |METERING COMMON 00 Z-0052 Z-0052 STEAM METERING SYSTEM 1Y * Regulation
155 |METERING COMMON 00 |Z-0053 Z-0053 NITROGEN METERING SYSTEM 1Y * Regulation




MASTER MAINTENANCE PLAN

Condition Base

INSPECTION OR PM / PdM TYPE include in sheet

Regulation criteria for Pressure vessel.

BM FREQUENCY REMARK
frequency.
5 sense Time cleaning |Greasing oil oil re-fill Temp. oil vibration | vibration IR motor | Calibration | Diff >50Kpa(]Article 114 |Article 115 |V >1m3 V <1m3 P P Visual Thinckness [NDT or
D=Daily D=Daily inspect | based and Motor | change Inspection | analysis | measure | spectrum | thermos | analysis (Art.114) | (Art115)  |>500KpaG |<500KpaG |Inspection |Inspection |API510
W=Weekly W=Weekly Inspection| Inspection ment | analysis | can (Art.114) | (Art.115)
CATEGORY AREA UNIT MAIN SUBEQ |EQUIPMENT NAME M=Monthly M=Monthly and MT velocity
Y=Yearly Y=Yearly
TA=Turn Around TA=Turn Around
156 |METERING COMMON 00 |Z-0054-1 Z-0054-1 BUTADIENE-1 METERING SYSTEM 1Y 2w * Regulation
157 |METERING COMMON 00 Z-0054-2 Z-0054-2 BUTADIENE-2 METERING SYSTEM 1Y 2w * Regulation
158 |METERING COMMON 00 |Z-0055 Z-0055 RAFFINATE-1 METERING SYSTEM 1Y 2w * Regulation
159 |METERING COMMON 00 Z-0056 Z-0056 RAFFINATE-2 METERING SYSTEM 1Y 2w * Regulation
160 |METERING COMMON 00 |Z-0057 Z-0057 HYDROGEN METERING SYSTEM 1Y 2w * Regulation
161 |WATER TREATMENT COMMON 00 Z-0007 Z-0007 WASTE WATER TREATMENT FOR JV
191 |WATER TREATMENT COMMON 00 Z-0007 V-0520 EQUALIZATION TANK B
192 |WATER TREATMENT COMMON 00 Z-0007 V-0521 PH ADJUSTMENT TANK B1
193 |WATER TREATMENT COMMON 00 Z-0007 V-0522 PH ADJUSTMENT TANK B2
194 |WATER TREATMENT COMMON 00 Z-0007 V-0523 BIO REACTOR TANK B1
195 |WATER TREATMENT COMMON 00 Z-0007 V-0524 BIO REACTOR TANK B2
196 |WATER TREATMENT COMMON 00 Z-0007 V-0525 NEUTRALIZATION TANK
197 |WATER TREATMENT COMMON 00 Z-0007 V-0526 DISCHARGE TANK
198 |WATER TREATMENT COMMON 00 Z-0007 V-0531 NAOH DOSING TANK
199 |WATER TREATMENT COMMON 00 Z-0007 V-0532 H2804 DOSING TANK
200 |WATER TREATMENT COMMON 00 Z-0007 V-0533 PO4 DOSING TANK
201 |WATER TREATMENT COMMON 00 Z-0007 V-0534 N DOSING TANK
202 |WATER TREATMENT COMMON 00 Z-0007 V-0535 COAGULANT DOSING TANK
203 |WATER TREATMENT COMMON 00 Z-0007 V-0538 DEFOAMER DOSING TANK
204 |WATER TREATMENT COMMON 00 Z-0007 Z-0503 SCRUBBER B
205 |WATER TREATMENT COMMON 00 Z-0016 Z-0016 WASTE WATER TREATMENT FOR NON-JV
230 |WATER TREATMENT COMMON 00 Z-0016 V-0502 HOLDING TANK A
231 |WATER TREATMENT COMMON 00 Z-0016 V-0503 PH ADJUSTMENT TANK A
232 |WATER TREATMENT COMMON 00 Z-0016 V-0504 BIOREACTOR TANK A
233 |WATER TREATMENT COMMON 00 Z-0016 V-0505 INTERMEDIATE TANK
234 |WATER TREATMENT COMMON 00 Z-0016 V-0506 COAGULATION TANK
235 |WATER TREATMENT COMMON 00 Z-0016 V-0507 FLOCCULATION TANK
236 |WATER TREATMENT COMMON 00 Z-0016 V-0508 AIR DISSOLUTION VESSEL
237 |WATER TREATMENT COMMON 00 Z-0016 V-0518 DAF TANK
238 |WATER TREATMENT COMMON 00 Z-0016 V-0509 SLUDGE TANK
239 |WATER TREATMENT COMMON 00 Z-0016 V-0510 MIXING TANK
240 |WATER TREATMENT COMMON 00 Z-0016 V-0511 DEHYDRATOR PIT
241 |WATER TREATMENT COMMON 00 Z-0016 V-0512 SF FEED TANK
242 |WATER TREATMENT COMMON 00 Z-0016 V-0515 BACKWASH TANK
243 |WATER TREATMENT COMMON 00 Z-0007 V-0536 A POLYMER DOSING TANK
244 |WATER TREATMENT COMMON 00 Z-0016 V-0537 C POLYMER DOSING TANK
245 |WATER TREATMENT COMMON 00 Z-0016 Z-0502 SCRUBBER A2
246 |WATER TREATMENT COMMON 00 Z-0016 Z-0513 SAND FILTER
247 |WATER TREATMENT COMMON 00 Z-0016 Z-0514 ACTIVATED CARBON FILTER




Calibration PM Master plan

PM Frequency

Analyzer . q A= Measurement MQnth!y Bi-Montth Yearly
Item Tag.no Area o DCS control function Rank Service Description — Manufacture Model Ca_||brat|on Ca.||brat|on certification
with STD | with STD

1 _|QT00001S [COM Conductivity| ON-OFF XCV00004 A |Treated LD Conductivity Meter 0-20MicroS/cm_|Mettler Toledo M400/2H / InPro7002 o

2 |QT00002 COM Conductivity] CONTR. QCV00002 A WS Conductivity Meter 0-200mS/cm2  |Mettler Toledo M400/2H / InPro7002 o

3 [QT00003 COM COD/UV RECORD/INDICATION B BASIN 1 COD analyzer (WW)) 0-1000ppm GO Systemelektronik Spectrometer o

4 |QT00004 |COM pH CONTR. QCV00004A/B A [BASIN 1 pH meter (WW) 0-14 Mettler Toledo M400/2H / InPro3250i o

5 |QT00006 COM pH CONTR. QCV00006A/B A BASIN 2 pH meter (WW) 0-14 Mettler Toledo M400/2H / InPro3250i [}

6 |QT00007 COM COD/UV RECORD/INDICATION B Final BASIN COD analyzer(WW) 0-1000ppm GO Systemelektronik Spectrometer o

7 |QT00008 COM COD/UV RECORD/INDICATION B Storm Water Inlet Channel COD analyzer 0-200ppm GO Systemelektronik Spectrometer o

8 |QT00009 |COM pH ON-OFF XCV00038 A [X-0001 (PIT FOR H2S04, NaOH Area) 0-14 Mettler Toledo M400/2H / InPro3250i o

9 |QT00010 COM COD/UV RECORD/INDICATION B BASIN 1 COD analyzer 0-10000ppm GO Systemelektronik Spectrometer o

10 [QT00011  [COM pH CONTR. QCV00013A/B A [BASIN 1 pH meter (WW) 0-14 Mettler Toledo M400/2H / InPro3250i o

11 |QT00013 COM pH CONTR. QCV00011A/B A BASIN 2 pH meter (WW) 0-14 Mettler Toledo M400/2H / InPro3250i [}

12 |QT00014 COM COD/UV RECORD/INDICATION B Final BASIN COD analyzer 0-1000ppm GO Systemelektronik Spectrometer o

13 |QT00015 COM COD/UV RECORD/INDICATION B Storm Water Inlet Channel COD analyzer 0-200ppm GO Systemelektronik Spectrometer

14 [QT00016 [COM NOx RECORD/ENVIRONMENT A [Z-0013 Denitration Equipment Stack 0-80ppmV. ABB A02040 Limas 21 o

15 |QT00017 COM 02 RECORD/ENVIRONMENT A Z-0013 Denitration Equipment Stack 0-20%vol ABB A02040 Magnos 28 o

16 |QT00020 COM pH RECORD/INDICATION B Storm Water Inlet Channel pH meter 0-14 Mettler Toledo M400/2H / InPro3250i o

17 |QT00021 COM pH RECORD/INDICATION B Storm Water Inlet Channel pH meter 0-14 Mettler Toledo M400/2H / InPro3250i o

18 [QT00033 [COM TOC RECORD/INDICATION B |X-0002 Waste Water Basin 0-20000ppm Hach B7000i o

19 |QT00034 COM TOC RECORD/INDICATION B X-0003Waste Water Basin 0-20000ppm Hach B7000i o

20 |QT20001 HSBC pH RECORD/INDICATION B |X-2001 (Poly Waste Water Sump) 0-14 Mettler Toledo M400/2H / InPro3250i o

21 |[QT20002 HSBC pH RECORD/INDICATION B X-2002 (Poly Rain Water Sump) 0-14 Mettler Toledo M400/2H / InPro3250i o

22 [QT23001 HSBC Moisture RECORD/INDICATION B P-2304 discharge 0-100ppm wt Panametrics moisture. IQ o

23 |QT23002 HSBC Moisture RECORD/INDICATION B P-2309 discharge 0-10ppm wt Panametrics moisture. |IQ o

24 |QT23003 HSBC Moisture RECORD/INDICATION B P-2321 discharge 0-100ppm wt Panametrics moisture. IQ o

25 |QT23004 HSBC Moisture RECORD/INDICATION B P-2319 discharge 0-100ppm wt Panametrics moisture. |IQ o

26 |QT23005 HSBC Moisture RECORD/INDICATION B TMEDA to R-2101 & R-2102 0-100ppm wt Panametrics moisture. IQ o

27 [QT40001 IPEA pH RECORD/INDICATION B X-4001 Oil Separator 0-14 Mettler Toledo M400/2H / InPro3250i o

28 |QT41001AS [IPEA 02 RECORD/INDICATION B [OXYGEN CONCENTRATION 0-25% Servomex 4900 o

29 [QT41001BS |IPEA 02 RECORD/INDICATION B OXYGEN CONCENTRATION 0-25% Servomex 4900 o

30 |QT45001 IPEA pH RECORD/INDICATION B |V-4509 lower layer liquid pH 0-14 Mettler Toledo M400/2H / InPro4260i o

31 [QT46001 IPEA pH RECORD/INDICATION B T-4604 pH 0-14 Mettler Toledo M400/2H / InPro4260i o

32 |QT46002  |IPEA pH RECORD/INDICATION B |T-4605 pH 0-14 Mettler Toledo M400/2H / InPro4260i o

33 [QT50001 MPD pH RECORD/INDICATION B X-5001 Oil Separator 0-14 Mettler Toledo M400/2H / InPro3250i o

34 |QT77003 PAQT 02 CONTR. PCV77001A/B A MN header O2 concentration 0-1ppm Teledyne 3020-XL o

35 [QT70008 PA9ST pH RECORD/INDICATION B X-7004 Genestar area Oil Separator 0-14 Mettler Toledo M400/2H / InPro3250i o

36 |QT70006  |PA9T pH RECORD/INDICATION B |P-7008 discharge WW pH 0-14 Mettler Toledo M400/2H / InPro4260i

37 [QT73001 PA9ST Moisture RECORD/INDICATION B P-7337 discharge 10-30wt% (H20)|CHINO IRMD2200S o

38 |QT74001S |PA9T H2 ON-OFF XCV74005 A [E-7404 feed reaction gas H2 Concentration 0-20% H2 ABB EL3060 Caldos25 o

39 [QT76001 PA9ST CO RECORD/INDICATION B C-7606 HG CO analyzer 0-50ppm ABB EL3060 Uras26 o

40 |GA-00-801 [COMMON GAS DETECTOR IB A [COMBUSTIBLE GAS IN METERING STATION SHELTER 0-100 %LEL RIKEN KEIKI SD-1(IB) o
41 |GA-00-802 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN LORRY YARD NORTH 0-100 %LEL RIKEN KEIKI SD-1(HC) o
42 |GA-00-803 [COMMON GAS DETECTOR HC A [COMBUSTIBLE GAS IN HAZARDOUS WAREHOUSE 0-100 %LEL RIKEN KEIKI SD-1(HC) o
43 |GA-00-804 |COMMON GAS DETECTOR H2 A COMMON SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(H2) o
44 |GA-00-805 [COMMON GAS DETECTOR HC A [COMBUSTIBLE GAS IN COMMON SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
45 |GA-00-806 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN COMMON SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
46 |GA-00-807 [COMMON GAS DETECTOR HC A [COMBUSTIBLE GAS IN MAINTENANCE WORKSHOP 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
47 |GA-00-808 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN MAINTENANCE WORKSHOP 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
48 |GA-00-809 [COMMON GAS DETECTOR HC A [COMBUSTIBLE GAS IN CENTRAL CONTROL BUILDING 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
49 [GA-00-810 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN CENTRAL CONTROL BUILDING 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
50 |GA-00-811 |COMMON GAS DETECTOR H2 A [COMBUSTIBLE GAS IN MAIN SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(H2) o
51 |GA-00-812 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN MAIN SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
52 |GA-00-813 |COMMON GAS DETECTOR HC A [COMBUSTIBLE GAS IN MAIN SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
53 |GA-00-814 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN MAINTENANCE WORKSHOP 0-100 %LEL RIKEN KEIKI SD-1(HC) o
54 |GA-00-815 |COMMON GAS DETECTOR NH3 A [TOXIC GAS IN FLARE AND INCINERATOR AREA 0-75 ppm RIKEN KEIKI GD-K88Ai (NH3) o
55 |GA-00-816 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN FLARE AND INCINERATOR AREA 0-100 %LEL RIKEN KEIKI SD-1(HC) o
56 |GA-00-817 |COMMON GAS DETECTOR HC A [COMBUSTIBLE GAS IN FLARE AND INCINERATOR AREA 0-100 %LEL RIKEN KEIKI SD-1(HC) o
57 |GA-00-818 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN FLARE AND INCINERATOR AREA 0-100 %LEL RIKEN KEIKI SD-1(HC) o




PM Frequency

Analyzer . q A= Measurement MQnth!y Bi-Montth Yearly
Item Tag.no Area o DCS control function Rank Service Description — Manufacture Model Ca_||brat|on Ca.||brat|on certification
with STD | with STD

58 |GA-00-819 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN FLARE AND INCINERATOR AREA 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
59 |GA-00-820 |COMMON GAS DETECTOR NH3 A [TOXIC GAS IN FLARE AND INCINERATOR AREA 0-75 ppm RIKEN KEIKI GD-K88Di(NH3) o
60 [GA-00-821 |COMMON GAS DETECTOR BD A COMBUSTIBLE GAS IN METERING STATION SHELTER 0-100 %LEL RIKEN KEIKI SD-1(BD) o
61 |GA-00-822 [COMMON GAS DETECTOR H2 A [COMBUSTIBLE GAS IN METERING STATION SHELTER 0-100 %LEL RIKEN KEIKI SD-1(H2) o
62 [GA-00-823 |COMMON GAS DETECTOR HC A COMBUSTIBLE GAS IN CENTRAL CONTROL BUILDING 0-100 %LEL RIKEN KEIKI SD-1(HC) o
63 |LT00011 COMMON LEVEL TRANSMITTER RADAR A [BASIN 1 LEVEL 0to 100 % Magnetrol R86-511A-B13 o
64 [LT00012 COMMON LEVEL TRANSMITTER RADAR A BASIN 2 LEVEL 0 to 100 % Magnetrol R86-511A-B13 o
65 |LT00013 COMMON LEVEL TRANSMITTER RADAR A [FINAL BASIN LEVEL 0to 100 % Magnetrol R86-511A-B13 o
66 |[LT00014 COMMON LEVEL TRANSMITTER RADAR A V-0011 LEVEL 0 to 100 % Magnetrol R86-511A-B13 w/ 032-6922-001 [}
67 |LT00015 COMMON LEVEL TRANSMITTER RADAR A [v-0012 LEVEL 0to 100 % Magnetrol R86-511A-B13 w/ 032-6922-001 o
68 |[LT00016 COMMON LEVEL TRANSMITTER RADAR A X-0001 LEVEL 0 to 100 % Magnetrol R86-511A-B13 o
69 |LT00017 COMMON LEVEL TRANSMITTER RADAR A [BASIN-1 LIQUID LEVEL 01to0 100 % Magnetrol R86-511A-B13 o
70 |[LT00018 COMMON LEVEL TRANSMITTER RADAR A BASIN-2 LIQUID LEVEL 0 to 100 % Magnetrol R86-511A-B13 o
71 _|LT00019 COMMON LEVEL TRANSMITTER RADAR A [FINAL BASIN LIQUID LEVEL 01to0 100 % Magnetrol R86-511A-B13 o
72 |PDT00901 |COMMON PRESSURE DIFF TRANSMITTER CAPILLARY A FIRE WATER RECIRCULATION DIFFERENTIAL PRESSURE 0to 1.5 MPa YOKOGAWA EJA110E+USF [}
73 |Z-0054-2 COMMON METERING AA  |METERING SKID BD-2 0 to 12000 kg/h |OVAL Metering System 4 month
74 [Z-0055 COMMON METERING AA  |METERING SKID RAF1 0to 6 t/h OVAL Metering System 4 month
75 |Z-0056 COMMON METERING AA  |METERING SKID RAF2 0to3.5th OVAL Metering System 4 month
76 |GA-20-801 |HSBC GAS DETECTOR HC A COMBUSTIBLE GAS IN CATALYST SHELTER 0-100 %LEL RIKEN KEIKI SD-1(HC) o
77 |GA-20-802 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN TANK AREA 0-100 %LEL RIKEN KEIKI SD-1(HC) o
78 |GA-20-803 |HSBC GAS DETECTOR BD A COMBUSTIBLE GAS IN TANK AREA 0-100 %LEL RIKEN KEIKI SD-1 o
79 |GA-20-804 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1(HC) o
80 [GA-20-805 |HSBC GAS DETECTOR BD A COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1 o
81 |GA-20-806 [HSBC GAS DETECTOR BD A [COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1 o
82 [GA-20-807 |HSBC GAS DETECTOR HC A COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1(HC) o
83 |GA-20-808 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1(HC) o
84 [GA-20-809 |HSBC GAS DETECTOR HC A COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1(HC) o
85 |GA-20-810 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1(HC) o
86 [GA-20-811 |HSBC GAS DETECTOR HC A COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1(HC) o
87 |GA-20-812 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1(HC) o
88 [GA-20-813 |HSBC GAS DETECTOR BD A COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1 o
89 |GA-20-814 [HSBC GAS DETECTOR BD A [COMBUSTIBLE GAS IN HSBC 0-100 %LEL RIKEN KEIKI SD-1 o
90 [GA-20-815 |HSBC GAS DETECTOR HC A COMBUSTIBLE GAS IN DRYING AREA SUMP 0-100 %LEL RIKEN KEIKI SD-1(HC) o
91 |GA-20-816 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN CHEMICAL WAREHOUSE 0-100 %LEL RIKEN KEIKI SD-1(HC) o
92 [GA-20-819 |HSBC GAS DETECTOR H2 A COMBUSTIBLE GAS IN HSBC SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(H2) o
93 |GA-20-820 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN HSBC SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
94 [GA-20-821 |HSBC GAS DETECTOR HC A COMBUSTIBLE GAS IN HSBC SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
95 |GA-20-822 [HSBC GAS DETECTOR HC A [COMBUSTIBLE GAS IN PRODUCT WAREHOUSE 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
96 [GA-20-823 |HSBC GAS DETECTOR HC A COMBUSTIBLE GAS IN PRODUCT WAREHOUSE 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
97 |TE21001S [HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-2101 BOTTOM 0to 150 degC | YAMARI RMUNS/WL06 o
98 [TE21011S |HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-2102 BOTTOM 0to 150 degC |YAMARI RMUNS/WL06 o
99 |TE21031S [HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-2104 BOTTTOM 0to 200 degC | YAMARI RMUNS/WL06 o
100 |TE21041S |HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-2105 BOTTOM 0 to 200 degC  |YAMARI RMUNS/WL06 o
101 |TE21068 HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |V-2127 TEMP 0to 100 degC _[YAMARI RMUNS/WL06 o
102 |GA-70-802 |PA9T GAS DETECTOR HC A COMBUSTIBLE GAS IN CHEM WH 0-100 %LEL RIKEN KEIKI SD-1(HC) o
103 |GA-70-803 |PA9T GAS DETECTOR BD A [COMBUSTIBLE GAS IN PA9T SUBSTATION 0-100 %LEL RIKEN KEIKI SD-1 o
104 |GA-70-804 |PA9T GAS DETECTOR NH3 A TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88AIi(NH3) o
105 |GA-70-805 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
106 |GA-70-806 |PA9T GAS DETECTOR H2 A COMBUSTIBLE GAS IN PA9T A120 0-100 %LEL RIKEN KEIKI SD-1(H2) o
107 |GA-70-807 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
108 |GA-70-808 |PA9T GAS DETECTOR BD A COMBUSTIBLE GAS IN PA9T A140 0-100 %LEL RIKEN KEIKI SD-1 o
109 |GA-70-809 |PA9T GAS DETECTOR BD A [COMBUSTIBLE GAS IN PA9T A140 0-100 %LEL RIKEN KEIKI SD-1 o
110 |GA-70-810 |PA9T GAS DETECTOR NH3 A TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88AIi(NH3) o
111 _|GA-70-811 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
112 |GA-70-812 |PA9T GAS DETECTOR CO A TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
113 |GA-70-813 |PA9T GAS DETECTOR CO A [TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC o
114 |GA-70-814 |PA9T GAS DETECTOR CO A TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
115 |GA-70-815 |PA9T GAS DETECTOR CO A [TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC o
116 |GA-70-816 |PA9T GAS DETECTOR HC A COMBUSTIBLE GAS IN PA9T A130 0-100 %LEL RIKEN KEIKI SD-1(HC) o




PM Frequency

Analyzer . q A= Measurement MQnth!y Bi-Montth Yearly
Item Tag.no Area o DCS control function Rank Service Description — Manufacture Model Ca_||brat|on Ca.||brat|on certification
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117 |GA-70-818 |PA9T GAS DETECTOR CO A TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
118 |GA-70-819 |PA9T GAS DETECTOR CO A [TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC o
119 |GA-70-820 |PA9T GAS DETECTOR CO A TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
120 |GA-70-821 |PA9T GAS DETECTOR CO A [TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC o
121 |GA-70-824 |PA9T GAS DETECTOR HC A COMBUSTIBLE GAS IN TANK AREA 0-100 %LEL RIKEN KEIKI SD-1(HC) o
122 |GA-70-825 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN TANK AREA 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
123 |GA-70-826 |PA9T GAS DETECTOR NH3 A TOXIC GAS IN TANK AREA 0-75 ppm RIKEN KEIKI GD-K88AIi(NH3) o
124 |GA-70-827 |PA9T GAS DETECTOR H2 A [COMBUSTIBLE GAS IN PA9T A140 0-100 %LEL RIKEN KEIKI SD-1(H2) o
125 |GA-70-830 |PA9T GAS DETECTOR BD A COMBUSTIBLE GAS IN PA9T A140 0-100 %LEL RIKEN KEIKI SD-1 o
126 |GA-70-831 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
127 |GA-70-832 |PA9T GAS DETECTOR NH3 A TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88AIi(NH3) o
128 |GA-70-833 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
129 |GA-70-834 |PA9T GAS DETECTOR BD A COMBUSTIBLE GAS IN PA9T A140 0-100 %LEL RIKEN KEIKI SD-1 o
130 |GA-70-835 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
131 |GA-70-836 |PA9T GAS DETECTOR BD A COMBUSTIBLE GAS IN PA9T A140 0-100 %LEL RIKEN KEIKI SD-1(BD) o
132 |GA-70-837 |PA9T GAS DETECTOR NH3 A [TOXIC GAS IN PA9T A120 0-75 ppm RIKEN KEIKI GD-K88Ai(NH3) o
133 |GA-70-838 |PA9T GAS DETECTOR CO A COMBUSTIBLE GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
134 |GA-70-839 |PA9T GAS DETECTOR CO A [TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC o
135 |GA-70-840 |PA9T GAS DETECTOR CO A TOXIC GAS IN PA9T A150 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
136 |GA-70-841 |PA9T GAS DETECTOR 02 A [O2 DEFICIENCY GAS IN PA9T A160 0-25 %vol RIKEN KEIKI SD-10X(02) o
137 |GA-70-842 |PA9T GAS DETECTOR H2 A COMBUSTIBLE GAS IN PA9T SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(H2) o
138 |GA-70-843 |PA9T GAS DETECTOR HC A [COMBUSTIBLE GAS IN PA9T SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
139 |GA-70-844 |PA9T GAS DETECTOR HC A COMBUSTIBLE GAS IN PA9T SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
140 |TE73002S |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-7301 TEMPERATURE 0to 100 degC | YAMARI RMUNS/WL06 o
141 |TE74012 PA9ST TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-7401-1 OUTLET TEMPERATURE 0 to 300 degC |YAMARI RMUNS/WL06 [}
142 |TE74013 PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-7401-2 OUTLET TEMPERATURE 0to 300 degC | YAMARI RMUNS/WL06 o
143 |TE75014S |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-7501 TEMPERATURE 0 to 200 degC |YAMARI RMUNS/WL06 [}
144 |TE75015S |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-7502-1 TEMPERATURE 0to 150 degC | YAMARI RMUNS/WL06 o
145 |TE75016S |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-7502-2 TEMPERATURE 0to 150 degC |YAMARI RMUNS/WL06 o
146 |TE76004S |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-7601 TEMPERATURE 0t0 200 degC | YAMARI RMUNS/WL05 o
147 |TE77004S |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-7701 TEMPERATURE 0 to 200 degC |YAMARI RMUNFS/ @TIP BLOCK [}
148 |TE77011S |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-7702 LOWER TEMPERATURE 0to 300 degC | YAMARI RMUNS/WL06 o
149 |GA-40-801 |IPEA GAS DETECTOR IB A COMBUSTIBLE GAS IN TANK YARD 0-100 %LEL RIKEN KEIKI SD-1(1B) o
150 |GA-40-802 |IPEA GAS DETECTOR IB A [COMBUSTIBLE GAS IN TANK YARD 0-100 %LEL RIKEN KEIKI SD-1(IB) o
151 |GA-40-803 |IPEA GAS DETECTOR IB A COMBUSTIBLE GAS IN TANK YARD 0-100 %LEL RIKEN KEIKI SD-1(1B) o
152 |GA-40-804 |IPEA GAS DETECTOR HC A [COMBUSTIBLE GAS IN TANK YARD 0-100 %LEL RIKEN KEIKI SD-1(HC) o
153 |GA-40-805 |IPEA GAS DETECTOR HC A COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(HC) o
154 |GA-40-806 |IPEA GAS DETECTOR IB A [COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
155 |GA-40-807 |IPEA GAS DETECTOR IB A COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
156 |GA-40-808 |IPEA GAS DETECTOR IB A [COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
157 |GA-40-809 |IPEA GAS DETECTOR IB A COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
158 |GA-40-810 |IPEA GAS DETECTOR IB A [COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
159 |GA-40-811 |IPEA GAS DETECTOR IB A COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
160 |GA-40-812 |IPEA GAS DETECTOR IB A [COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
161 |GA-40-813 |IPEA GAS DETECTOR IB A COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
162 |GA-40-816 |IPEA GAS DETECTOR IB A [COMBUSTIBLE GAS IN IPEA 0-100 %LEL RIKEN KEIKI SD-1(1B) o
163 |GA-40-817 |MPD GAS DETECTOR HC A COMBUSTIBLE GAS IN MPD 0-100 %LEL RIKEN KEIKI SD-1(HC) o
164 |GA-40-818 |MPD GAS DETECTOR CO A [TOXIC GAS IN MPD 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
165 |GA-40-819 |MPD GAS DETECTOR CO A TOXIC GAS IN MPD 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
166 |GA-40-820 |MPD GAS DETECTOR HC A [COMBUSTIBLE GAS IN MPD TANK YARD 0-100 %LEL RIKEN KEIKI SD-1(HC) o
167 |GA-40-821 |IPEA GAS DETECTOR HC A COMBUSTIBLE GAS IN MPD 0-100 %LEL RIKEN KEIKI SD-1(HC) o
168 |GA-40-822 |IPEA GAS DETECTOR CO A [TOXIC GAS IN FA PLANT AREA 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
169 |GA-40-823 |MPD GAS DETECTOR CO A TOXIC GAS IN MPD 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
170 |GA-40-824 |MPD GAS DETECTOR CO A [TOXIC GAS IN MPD 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
171 |GA-40-825 |MPD GAS DETECTOR CO A TOXIC GAS IN MPD 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
172 |GA-40-826 |IPEA GAS DETECTOR HC A [COMBUSTIBLE GAS IN TANK YARD 0-100 %LEL RIKEN KEIKI SD-1(HC) o
173 |GA-40-827 |IPEA GAS DETECTOR H2 A COMBUSTIBLE GAS IN IPEA SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(H2) o
174 |GA-40-828 |IPEA GAS DETECTOR HC A [COMBUSTIBLE GAS IN IPEA SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
175 |GA-40-829 |IPEA GAS DETECTOR HC A COMBUSTIBLE GAS IN IPEA SUBSTATION 0-100 %LEL RIKEN KEIKI SD-D58(HC) o
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176 |GA-40-830 |IPEA GAS DETECTOR HC A COMBUSTIBLE GAS IN TANK YARD 0-100 %LEL RIKEN KEIKI SD-1(HC) o
177 |GA-40-831 |IPEA GAS DETECTOR CO A [TOXIC GAS IN FA PLANT 0-150 ppm RIKEN KEIKI SD-1EC(CO) o
178 |GA-40-832 |IPEA GAS DETECTOR CO A TOXIC GAS IN BLOWER ROOM 0-100 %LEL RIKEN KEIKI SD-1EC(CO) o
179 |GA-40-833 |IPEA GAS DETECTOR HC A [TOXIC GAS IN BLOWER ROOM 0-100 %LEL RIKEN KEIKI SD-1(HC) o
180 |GA-40-834 |IPEA GAS DETECTOR HC A TOXIC GAS IN FA PLANT AREA 0-100 %LEL RIKEN KEIKI SD-1(HC) o
181 |TE41017S |IPEA TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |PROCESS GAS AFTER R-4101 0t0 400 degC | YAMARI RMUNS/WL06 o
182 |TE45019S |IPEA TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-4501 BOTTOM TEMP 0 to 450 degC |YAMARI RMNS/GraylocWL o
183 |TE45039S |IPEA TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-4502 BOTTOM TEMP 0to 150 degC | YAMARI RMUNS/WL06 o
184 |TE46016 IPEA TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |T-4603 NO 1 TEMP 0 to 300 degC |YAMARI RMUNS/WL06 o
185 |TE52001S |MPD TEMPERATURE ELEMENT RTD W/ THERMOWELL AA |R-5201 TEMP 0to 250 degC | YAMARI RMUNS/WL05 o
186 |TE53002S |MPD TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-5301 TEMP 0 to 250 degC  |YAMARI RMUNS/WL06 o
187 |Z-4550 IPEA METERING AA  |METERING SKID P-C4 0 to 100 kg/h Emerson Metering System 4 month
188 |TE-22-005 |HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |H-2202 TEMP-3 (OUTLET SIDE) 0 to 200 degC  [Okazaki R35 [}
189 |TE22016S |HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |H-2203 OUT 0to 200 degC | YAMARI RNMF o
190 |TE22020S |HSBC TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |H-2204 OUT 0 to 200 degC  |YAMARI RNMF [}
191 |TE77026  |PA9T TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-7704 OUTLET TEMPERATURE 0to 300 degC | Okazaki OEP (R99S-EX) o
192 |TE77054 PA9ST TEMPERATURE ELEMENT RTD W/ THERMOWELL AA  |R-7703 OUTLET TEMPERATURE 0 to 300 degC  [Okazaki OFP (R99N-EX/TW20A) [}
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Permit to work (PTW) System

luaugnaviinm Mdefinsyfianuilildnulsed
(Non-routine activities) vasisrwasiud

1. Aufiwaavia (Restricted area) viu

Process area, Pipe rack (both inside and outside the plant),
Tank Farm, Waste House.

2. Wuieauqu (Controlled area) vw

Maintenance WIS, CCB, Laboratory outside the process area,
Wastewater treatment (South), Guard House.

sz naNed uidaNd Tuasvinaudans 1 ase/ gl uazdosdnliid SOP/ W idaan
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Qualified Permit Supervisor, Foreman, Leader Kuraray GC

BIIN

Normal
Operation

Turnaround /
Shutdown

Permit Requester

EM
A 4
GCME
i . H
Contractor | Contractor Contractor
1 ' 2 3

* 9129 T/A w3a S/D w3umnnanauanaunsaiilu Qualified Permit Supervisor

Qualified Permit Supervisor, Foreman, Leader :

Lanwnsnidou ean muth uazmuqulusygamsyinnule (Permit to Work)

Qualified Permit Training Qualified Permit Symbol
(1.5 Hrs. and Testing) (Supervisor, Foreman, Leadman)

2.dos1d5umsaniia (ApProve) annsauain wia Job Owner aan EM/ GCME rawsilueyanaluslmidruasiiud (Area Owner)

3. aemnImuazduanulinuaununautswinrinuluudaziu
4 nydifimehAungsafsuduanuiseanisy, saunuanudasanoy azldeyanaliuananwdu Qualified Permit Supervisor
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Work permit Work permit
Request preparation and approval

Work permit
Execution and Finished

1. Committed ' 3. Work permit preparation : . e L.
work ' (Isolate/ Process condition) : 6. On-site verification and
' ! Gas Tester*

e
) i i *Gas test only Hot work Permit
2.Permit to work & _
request 4. Work permit approval

O Work permit should be submitted at ‘ 7 . Start WO rk
least 1 day in advance within 16:00
PM.
O  Attach file
: Name-list 4.1 Open Flame l
: Lay out
1 JSEA
: Specific work (If related)
: Other document (relate work)
Approve for prepare 8.Work permit Closed
work @ site
L 7 Hoth > X L = Fi ) 8.1 Bring Work Permit to
Specific time start v, Hotbox réa owner confirm Fire. ccB
work Gas checker fighting equipment :
v Fire extinguisher (Stand by fire hose incase of insufficient) }
‘ v" Chemical Free ‘
8.2 On-site verification @
site
5.Clarify scope ¢
of work
8.3 Close Work Permit by
After prepare @ site and approve
communicate scope of work
Approve Work Permit
First Approve @ site : Sec. Mgr.
PTW 3 COPY Final Approve @ site : GM/DGM
> COPY 1: Job owner/ PTW Sup.
> COPY 2 : Area owner Can leave area after observe

> COPY3: Security Guard work that it's OK Rev.02 (070922)
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Work permit Work permit Work permit
Request preparation and approval Execution and Finished

1. Committed g ! 3. Work permit preparation

6. On-site verification and
Gas Tester*

l*Gas test only Hot work Permit

work (Isolate/ Process condition)

l s i ________________

2.Permit to work

request 4. Work permit approval 7. Start Work
O  Work permit should be submitted at ‘ l
least 1 day in advance within 16:00
PM.
Q  Attach file

|

4.2 Non-Open Flame 4.3 Cold Work 8.Work permit Closed

: Name-list

: Lay out

1 JSEA

: Specific work (If related)

: Other document (relate work)

i 8.1 Bring Work Permit to
Approve for prepare @ CCB
site and Work Permit ‘
l 8.2 On-site verification @
site
5. Work permit
communication v
8.3 Close Work Permit by
approve

PTW 3 COPY

> COPY 1: Job owner/ PTW Sup.

> COPY 2 : Area owner

> COPY3: Security Guard Rev.02 (070922)
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Permit to work (PTW) Structure

KGC&KAC-HSE-SOP-003 Permit to Work System Procedure

1.Work permit (Main work)

Cold work permit
(it bideliAausznsln 5o Amugou)

Hot work permit
(uitraliAnUsznoln nio mnusou)

Non-Open flame Hot work

NuananaliiAadszansll Bio Anusou

Open flame Hot work

(unnsliiandszasll #io mnusouvigaian)
Cutting, welding, grinding swlafaunsal non-explosion proof, suiinsa
wwud, 9 Start Mobile Generator, Mobile

Air Compressor, naa 3u¢

KGC/KAC : limit 2 Open Flame works during that time (08:00 - 19:00) :
> 1 work @ North

> 1 work @ South

If more than and work in holiday, must approval from GM/ DGM

Kuraray GC Kuraray

Advanced Materials

2. Specific work permit

(Required, if any)

aaa

v uuy Tunseliidanssu /au ighaesesd Specific Work

v

©COoNOU,WNE

mNgainUARIUANNUADAA D
Specific Work siaaniiun156532a0u karaniifiannwilnaiu
w3e yaAanidounalunsousit (aussduuuium)

Road closure permit : (KGC&KAC-HSE-WI-019)
Confined space entry permit : (KGC&KAC-HSE-WI-019)
Excavation permit : (KGC&KAC-HSE-WI-019)
Radioactivity permit: (KGC&KAC-HSE-WI-019)
Scaffolding permit : (KGC&KAC-HSE-WI-019)

Electrical permit : (KGC&KAC-HSE-WI-019)
Crane/Lifting permit : (KGC&KAC-HSE-WI-019)

Box up permit : (KGC&KAC-HSE-WI-019)

HPWJ permit : (KGC&KAC-HSE-WI-019)
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How to write
Permit to
wWork

dui L fusanana
- Permit requester/ supervisor nsandaya

—_—

duil 2 fanana

(Area owner)

- Permit Issuer nsandaya

- szudra On-site Verifier (wanidhaing)

2 o —

dauil 3 nsaswnuaznisasluauana Tay
- Permit Issuer, Permit Approver
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Permit to work (PTW) Authorization for ot work & Cold work

Restrict Area

Wuoauan
(Job Owner)

Position

Qualified Permit
Requester
and Supervisor

Open Flame Hot Work

KGC & KAC Staff or Contractor

Response by
Non-Open Flame Hot Work

KGC & KAC Staff or Contractor

Kuraray GC Kuraray

Advanced Materials

Cold Work

KGC & KAC Staff or Contractor

Wouan
(Job Approver)

Qualified Permit
Issuer

Operator
(Area Owner)

Operator
(Area Owner)

Operator
(Area Owner)

Authorized Permit
Approver

Approve for Prepared work
Shift Supervisor (Area Owner)

First Approve @ site : Sec. Mgr.
(Area Owner)

Final Approve @ site : GM/DGM

Shift Supervisor
(Area Owner)

Shift Supervisor
(Area Owner)

On-site Verifier

Operator
(Area Owner)

Operator
(Area Owner)

Operator
(Area Owner)

Authorized Gas tester

(AGT)

Operator Area Owner
(First and during working)

Operator : First and before start after brake
Job Owner or Permit Sup. : During working

NwAinaevwa (Restricted area) wiu  Process area, Pipe rack (both inside and outside the plant), Tank Farm, Waste House.

&
)

n
iwiiaauaw (Controlled area) viw Maintenance WIS, CCB, Laboratory outside the process area, Wastewater treatment (South), Guard House.

Commissioning and

Normal Phase
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Permit to work (PTW) Specific work =3

Person who approval in Specific work permit

Specific work

Technical Approver

1 Road closure permit

HSE officer

2 Confined space entry permit

First Approver : Div. Mgr. or Sect. Mgr. (Approve in PTW after confirm gas)
Final Approver : Shift Supervisor of area owner (Approve @Site)

3 Excavation permit

MT Div. Mgr. (Elec) / Common Sect. Mgr. (Utility or Fire) or assigned person

4 Radioactivity permit

Radiation Technical Approver

5 Scaffolding permit

KGC & KAC Staff or internal contractor. assigned by the GM or DGM

6 Electrical permit

MT Staff or internal contractor who has knowledge and experience in
electrical and has been appointed

7 Crane/Lifting permit

Technician (Mechanical), Mechanical Engineer or internal contractor
assigned by the GM or DGM

8 HPWJ permit

Shift Supervisor of area owner

9 Box up permit

Operation, Plant Technical & Inspector of Area Owner
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Role & Responsibility
P
l

|

ester

Position : Qualified Permit Requester (tivaautsunn)

Requ

v duesunna deundumiingn KGC/ KAC wie sianmioimasuiman Nrkunsiineusuannwiasanu HSE

v’ fueayana dasfanudilelunsazoevesin, Auiivhaw, gunsal, invesfeildufidenm uasidanlsluayanarien
landasmadszinnaasaw (Cold work permit wsa Hot work permit)
v’ nsandaya uazaswialu Work permit form lusuvasfitisadasiunisseauana (damui 1 : Permit Request)

wazne | (nadinnzaaymidwimiemgsuan daeliiaiuassis (Job Owner) zas KGCIKAC aswialuluangiariiom dendslinudasnluananarinem)

v Aueluaygia dasRarsandnwiidninedesue luanaiaritsumnis (Specific work permit) wiels nindasldsw

de Wdniiumsuelueugnarinuanzrion tialduuunuluaugnarineu
v nsuEs wastasuumsdasnwouane anmaU e
» mavh Job Safety and Environment Analysis (JSEA)
> assuaUnsalduasasanadasanvaiuuana (PPE)
> szuu Lock out/ Tag out
> DIGLIWRY Wi KNl
v aslueygnarinau uszianasaug Aisdeslinudeenlueygnaringm
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Role

& Responsibility

Position : Qualified Supervisor, Foreman, Leader (i) ..,

D N NI N N NI NN

AN NI NI N

wantinaw aasduwisngs KGC/ KAC w3a WML NIiuNANauTNaInwiau HSE

venudhlateimuaduanadasadbiszyluluauanarnu faunugeanlusuana wazassalu Work permit form
faa3 MuaztfuanunlJid Taadvididuanudseant unuaniwenow lWAnugUiaaunsy
&9 JUanNaNNwHNnINNK asaaan

uauiaus WU TRu uszanuiianu Wwldaadewludiszylu Work permit form asaaszoziiafdfiaanu
avmauliiuladn anmiivinau gnsalldsunsiasuunieuniadausn (solation) awdiszylulueygnavingu feusa
IERIGR !

udsrfeanlueyqna w3 fameseunihnuriud Wernuiivhaudvuuss wiedadndllaniduuasmgans fiaeu
undazldiumIasareuangeanluayga

witzadenimluaugnariinu nudeanlusuana
%é’aLﬁ%ﬁmuﬁaamnaauLLazﬁuzTui'rﬁNc'hMawﬂﬁgﬂﬁﬂa@&aﬂq@LL%LLaz

thaideusanangdnsalisouiasuda wazthauazaaanwivhauliisoutes

udarjpanlueygnarinnu iarmsaseseunnuiZouioy
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Role & Responsibility

DI

ANERN

Position : Qualified Supervisor, Foreman, Leader (#uwu)

older

dudtunmauaad wazasluauana COPY 3 Twsin. AawAu uazfialuayana COPY 1 linihauaaaatim

nasaniaSaiunnu dassausan COPY 1 uas 3 vhaslWiudeudd tlevadaiu

ﬁmu@"ua‘uL°1|mmimuqmmmmﬁ’mﬁw’m L‘ﬁlaLﬁmmamalﬁgagﬁiumgty,’mﬁwm (Permit Approver) uasiinas

a1 (Job Owner) lﬁ’ﬁizﬂauqaﬂﬁﬁﬂumiﬁmu@ﬁ‘hmu‘ﬁ’mﬁﬁmuﬁmaium&m;mﬁwmuwhifu

winihnu 1 au aasezaivguan 1 lueuga

ndteavauiuinnnit 1 lueuanalugasandaani SuwanmemsRansonasil

> mmﬁ'mga: asiiszozng (Distance) mawmﬁmuqﬂmﬁu 15 1WA LAUUIZIN DL LULIITIL UAZ 6 LA
Tagyszinaduumas Saduszosvinsfimansavasiunuinuguguals

> 9 wdn9; @Taaagiuu‘%nmﬁuﬁmiﬁﬁmuﬁmuq:u lagsnunsnauguguanuisudaseyle
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Role & Responsibility

AN NN N N NN N

ANEANERN

Position : Permit Issuer : siaanluauannvinau ‘

\ssuer

Waanluauanarinem deaduningin KGC/ KAC firiwmnisiineusuannniassnu HSE
Feanluaygnarinieu hmenuenylinaziduavasnunvesuana
a7IRaUANNYNGaIved lwannarhnw uazluaugiariinwane
avaRey quaataves Hueluayana’, Winthaw),
o & A a A 1a ea v o ' o a A A & v A v W o
dausngunol wia waIpusnundjuanulinion uaziulaiuds wiemaeiinuinnlugdnsal agluszdunoanivld lag
Uszawawny On-site verifier udazivun
w2y Tesndsasnwalnial, Tariwuadiuanudasant’, uaz ‘HansaTviauds lulusugiariing
aviauia waztufinua fowdndjudnu lasdszanununy Authorized gas tester idugasaia
seugvimiidu On-site verifier lwlueuanarham
fasy Tarfnua Taasrriduanudaeany unuanidwensw nazyluluayyiarau Wiy dteluaygamiuquanw
NMU

a o A o = A A oA ea = a o A @
weaIw waz niinlusugnariinu minaauinuinadasuudas wiegujidnulinngdnssunmavaui bivaeeny
aswn ‘Haanluayaia’ T Work permit form
siluauanarhould ‘Jeuidluaumnaviaw’ (Permit approver)
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Role & Responsibility

|
kuraray

Position : Authorized Permit Approver : ifousif luausuinvineu

Approver

v deud@lusnyravnnuaanduwinow KGO/ KAC wrzasiuii nrwmsAnausuainnsiizew HSE

v ﬁi&ﬁ%ﬁ%ﬁﬂﬁﬂ'@mu waz Process condition Lﬁaﬁmitmagmﬂ@‘lﬁﬁwmﬁa%

v’ ammauanundeumslumsdausnaunsal wiataisuaauivnm, defmuasuanulasasiy niedeimuadug 91
lasumsiaseuain Permit Issuer asudauniala

v szydarimuadug iiuds Tulueygnevinem

v dszifiusanaesnszuiuwnanaalunwsninnuizaaygnarinnm dnansnudvnudug AUjiaed wieiinansznun
WIEUNAAT LA I I8 |

v’ foms Terimua Tamssziiduanulaeasiy unuanidwenew dszululuaugnavineu liau shnihew

v wgau uaz snianlueygnarinns minsauivnamimsasuudss wiedujidnuiingnssumsinuilivasede

H

v sawwaugndvhoululusyynarinm

Area Owner
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Role & Responsibility KurarayGT kuraray

Position : On-site verifier : (insAd2UKRU WU

\Y) e\"lf'\er

v HATIIROURUNI N (On-site Verifier) dssanuwanuwnu ;jaaﬂsluagl,mumﬁwm (Permit Issuer) 1%mm°mmnaqﬂmtﬁ W30 LAY
anuwiiUfianulinies uaziulainuds wie smsaiinussgluaunsal eglussauivausule
v' On-site verifier aswaluluayanarinen *dawsusnw Open flame Hot work permit w3a s1udus fAdasasumanianFunm
mwﬁﬁagﬁ@lumg@m (Permit approver) vinswinnue
» Open flame Hot work 1+ On-site verifier mmwﬁauﬁ'm’mnﬂﬂ%
> Cold work waz Non-open flame Hot work 15t “ wawnsihans” uds On-site verifier Aawdasu
> viaii Permit approver snansarnnualw On-site verifier aswiunawsuaule
v wgau uazsnidnluayanarinmmu minanuinaudmayfsuudas wiedu fianuiinganssumainnuilisaasis
v’ amareuanuiSuuian uazasuy lalaien
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Role & Responsibility KurarayGT Kuraray

Advanced Materials

Position : Authorized Gas Tester (AGT) : ginsinunAs

AN

AN

AGT saaduwitnsu KGC/ KAC vﬁa;ﬁ'ﬂmmﬁsimmsam&ma”ngm AGT annaawsu HSE
ugwnwa gas detector anaavianvmeiiam Hot Work
Gas detector diasvinms calibration nng 3 1dew
miaaiaufs ilagauanssaalud

anasgiw Gas Detector
1. Flammable gas = 0% LEL

First Time Every 1Hr.

T T 2.0xygen  =19.5-23.5%
(Area Owner) | (Area Ownen) 3. Toxic gas according to the standard values of each chemical

AGT Job owner or
(Area Owner) | PermitSup.

Type
Open
Flame
Non-Open
Flame

Aausuaulngd (Wnnanedi wie Wi 1 5alwg), wiinaw KGCIKAC Aidlu AGT asdassnifiunsasiataaimeinass
swsusu Open Flame hot work witnsu KGCIKAC 7w AGT ssdasaguinmiiuiianaaim

AGT ﬁaaﬁimqmmﬁ'uﬁﬁa Z

asanuuis wia Gas detector alarm

fauduusnadndidsatuns Open Flame Hot Work

sTﬁﬂ"'u"LWﬁﬁau"lsjagjﬂuamwﬁauugitﬁ nia ddszmelneanun

Q”%’ummv‘hmuuaﬂmﬁamuﬂﬁ%’uummmal

J J J J J
G0 00 00 00 00

MouAaTafnuaanaNNlaaany wia aue
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Permit to work (PTW) System KurarayGT Kuraray

YaNAN ANl aaanaNd A9

luanananiwanis

(Specific Work permit)

Road closure permit : (KGC-HSE-WI-019)
Confined space entry permit : (KGC-HSE-WI-019)
Excavation permit : (KGC-HSE-WI-019)
Radioactivity permit: (KGC-HSE-WI-019)
Scaffolding permit : (KGC-HSE-WI-019)

Electrical permit : (KGC-HSE-WI-019)
Crane/Lifting permit : (KGC-HSE-WI-019)

Box up permit : (KGC-HSE-WI-019)

HPWJ permit : (KGC-HSE-WI-019)

© e @ @SN [=
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Specific work (Road closure) e or

dwindnssadnsal wie Danuauu lavwiedufinuutosndt 3.5 was (saaunwdsdsimlald) Tvve Road closure
permit (Haud@ s inthianulseany) nsRuiinIuauuasAUuNRIRLY

 usashe “ Road Closure” wiandanuaunnnisunmandnsdanuuldtanu newsudfudeu
 vhadansdsvamissaamuninue lusad 5 wasanaunsalauinas

PR T
== i

KGC-HSE-WI-019 szdisuanailasanadmsunisuailaawwlulsssn (Road Closure Permit)
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ﬂgﬂs:wnqﬁwummmsg%ﬂumw%ms ANATT LA
ALLLANTANUANHUADAAY DNTIOUNY 1Az
anninadaulunsinanuisnsuiiduannma w.a. 2562

KGC-HSE-WI-014 szifisuanuiasassdmsvamlufisuainie confined space permit)
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Specific work (Confined Space)

\_

433: le &l
> —
auaIn@ 1 [ 4

& A
FLi A5

danwua (Basic requirement)

fueaany 4 danunguanoivue

Kunsasagamwmsvinnuiisuaimie (Fit to work) (lususasunndanylaiin 6 16ouw)

v
v dhunseusunangas mavhamluisueima (laifin 5 9)
v
v

@Taammqmmwﬁam‘iﬁﬁnmuluﬁé’u M e LAz

D UITLNIALATIE

0 %LEL

U

<> mnifiuniidmnasgu aniummomuunasmsdns g Admualulusygiarinun
19.5-235% <TWA(PPM) 871N

N3INTINIAAILTILNNADUATIE & AININITATIVIAAILITLNNNAAUATIIADY

wazszwislfuan (nn 1l

s

U

poCoooooo

KGC-HSE-WI-014 szifiauaiwdasadsdmsvsmlniisuornia (CFE)

§ A v o A IR o o o 9 oA v A w
wartla Manhole uardas@aihedianin “Aavania auase vuh ~ Anadnnsuaime

vhasnmanlgszuy Utlity 1w T an lulasiau iudu vuudldsbeugna
Tusssinalufiovama dasldussanluialanu 24 Volt DC
gunsallihlunsueimedildusaulniih 220 Vot AC dasdalwiiszuudasnulga (Earth Leakage) sniiugisen vy innzlimansnfaatszuudasiulnga’le
v A \ & A a a A o a o A o
ABJUUNBTILLARDNTTRNALAQRNLAT (Recue pIan) LLa:aamﬂ%qﬂﬂaﬂmmﬂmaummﬂmm
wnyaaaf ldineades Whlunduenmealasidaia

msld BA dasiinnsvia Fit to work test wazldaunnalv jofnunudeiitoniiv 30 il uazmsngannatnaion 15 wiil

mnmﬂuqﬂmcﬂﬁﬁ”wvluimwu Seal ol lﬁLLéTﬂﬁ;jmuqmmﬂmu LmeuQNWﬁ']miLLmu the wIaweIasnansuaasindmolulasan Seal ol fa A AUL AT
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Specific work (Confined Space) Kuraray GT Kuraray

/ @ ¥ ' v ' LA
%° qﬂﬂitﬁmwmamwmmﬂ (Gas detector) FOIHIUNITATIVFNIN Uazdasrumssoutiisylainiu 3 1how

’0"1/40«: v a 4 o oqz/;s'q/VI’ Aa wn 14'04
» I}dﬂgﬂ(ﬂﬂ’]%(ﬂ?N(ﬂ@lE’Jql]ﬂimmi’)%ﬁ@ﬁﬂ"lwaﬁﬂﬁﬂﬂﬂﬂidﬂL‘ll'] ﬂﬂgumm UNAUDINIA (ANNUANULIRNIZRY)

o (2 [ A

O o o . Y ° , o % ' { o o A on ° [

* gaavamsuameasnsuu Confined space dasvinnsasrasouanmeaasnatian 3 9 (szebun nas a9) ﬁmmy@aomﬁ;@mwummﬂgumm FIRILIH
1Ja Manhole d¢asialassau Manhole

@, { o { H = { s { o Qs ' o Qs Aa v H

% ﬁaummﬂluqﬂmniﬁﬁ Toxic Gas Eﬁﬂs:mﬁﬁa:wﬂuﬁaummﬂmnm’; ALFDITONANITATINIG LazILATIERANNTNTHaas TOXIC Gas wazwaniy

avdaazaad lifiudunasgin OSHA wazngwanslng (TLV-TWA) vasasiafinig Seazaansndnduiiumsle leammuasanasgiuues ToXIic Gas
o
Aot

o

W13LAaS ANNIATZIN

2anTLIn laistaondn 19.5% uazlaiin 23.5% lasdSunas
a13anld wia szidala 0% LEL
H,S 10 PPM
Toluene 200 PPM
13BD 1 PPM
Styrene 100 ppm
Ammonia 50 PPM

d19LAD 9 ANAINIAITIUVBIFN AN

KGC-HSE-WI-014 ssifisuanuilasasiadwsvawluiisuaine (CFE)
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Specific work (Confined Space)

nszungannaa (Ventilation) saufiduaine

J % { & o ' & ' ' { v o ' A o { o
“* dpalinIrzsameninanzau uasisinanidanluniaith wia nigeean wia Nasasadng neunazidinnw uazsendvdjuanuluaniuidy
21 MyEnBaIMadadinisaIuguuianda Wil 0% LEL uaziidrasatamaadduanadiniidianasgin éwiuns
onme (Forced Ventilation) ww auewes Blower/Ejector nsdiduinlumaulunauenmea dosszunsameasi

Item work Ventilation Required
Before start work . . . e
. 6AC/hr *confirm @1 02 ,LEL, Toxic gas Within criteria
(Initial Purge)
Cold work/person 84 m3/ hr
Hot work/point 1000 m3/ hr * Juxanizinld lunuidauisuue
NunalitAnassewafuPT , &, FRP siaatiiuVentilation flow 1,000 m 3 hr

% nsannusziBuaaslunuuaiu KGCEKAC-HSE-FI-010 lueyanavinamiisuame (Confined Space Permit )

ln1v3zu1y
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Specific work (Confined Space)

% nsanmusziBuaaslunuunasy KGC&KAC-HSE-FI-010 luangnavinsuiisuenna (Confined Space Permit)

Remark

Item work Ventilation Required

Before start work

o 6AC/hr *confirm @1 02 ,LEL,Toxic gas Within criteria
(Initial Purge)
Cold work/person 84 m3/ hr . )
Hot work/point 1000 m3/ hr *Huaanainldlunuiiauiouue

NunnaliiAeasseieauPT, MN&, FRP sadwiuVentilation flow 1,000 m 3 hr

S A & v ¥
%* N3N ElﬂZLail(ﬂﬂ’ﬁ@](ﬂ@l\‘m’]ii:‘U’] ) ﬂ’]ﬂ’]ﬁl‘lﬁ AIUNIN

** drae19 1w Wl Aaasnawly Vessel

0 Ysuavnmaue 10 m3

0 JSunmermeanaasldlumaassugnwnainaunawsuas 1016 = 60 m?

O s fudorn 5 au =5*84 = 420 m¥ hr.
O Taidsw Hot work / PT/ FRP w3a n&
O envidan Blower sunaauen 420 m3 hr,
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Specific work (Confined Space

B2ANKUAYDIINH
BIYLAD
(Rescue team)

KurarayGT Kuraray

Advanced Materials

sz@uAMdne
(Risk Level)

Usanaveuiiduainia
(Type of Confined Space)

viuhavaa
(Rescue team)

faIvIu
(Example)

MUABIH
(High Risk)

Nunduamarmiinnolausseme
Juesn wiu aslalasasuau wia
TuTlasiau Wudy (Vin Gas Free Binu wsa
vih Gas Free "13i'l@) wSa swmiduaman
sufifdoudacliiefasdsrnuaima
(scea/ Airline) Tun1sviwnuy

- dHunutamhssdae’ mnuramaaatovan 3
AU WiaNaUnInia N 3rd Party FUAIWIUMNN
Uaaadiuv

- Mmiaaatkrdimiviuaaaanal

- fndealnsaithmuiawian T uviuni

- Load/ unload catalyst Mal@ Inert
gas

- Tank, Vessle via aUnsniduq vvin
Gas Free "3iginu)

Sunduamaminlualnsainizioudy
aslatasarsuay/ el walannsda

- dusutantisedaies suVNEaMaa wiau
aydnsalann 3rd Panty fNuaUNUANNLARaAs M
- vrruaawiaualnsairiamuda Srandbv aslu

- 97U PM W3 2 @sdadauvandu &
MV Gas Free sNULE
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Specific work (Excavation)

O nsdfianuifinmayednannnii 15 eruduasluiud Restricted area waz Controlled area sraswa Excavation permit

Dwyadniiu L was | desdaldinmadi-ean dsznaudiotule nng szoz 20 was

Dwadniiu 1.2 was | dasrhnisasadta 0, (19.5-23.5%) minszau O, liiduluaamnaszu desvaauna Confined
Space (i dia

Dwmyadniiu 1.5 was azdasrinsendi (Shoring), sewdes (Slope) wiavhdusula (Benching)
(ﬂsniﬁqu@ﬁﬂLﬁumw:uﬁﬂimoa%fw/v;l@]éwaﬂmm%w azdasrmaidi (Shoring))

Q Nnupaann 0 1was axdasldTuniIiusesan Civil Engineer

O Nevednisuatndunsssassng wuasvialdan mﬁlvl,&i"l,éfagji@nmuu Ta gL anI=EIwLA ﬁaay@ﬁﬁn‘mLLmlﬁ%’mﬁmﬁau
wazviayanwobly
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ge p
»

o,
o

cnan
+<&
%

Specific work (Radioactive)

O Pnmssdnhuldnuaansaltldlani 50 93 wazausnldldianzsid wnsui viiu
O dasunuianans Certificate vasvissian (Coli meter) Tumsasiasay uazdasnw >= 20 wa,
v A o ° @ v oA A @ a v afle > 4 A€ ¢ & A A
L dosfuriuaziomm >= 5 uy snsugatusiFusas SoUrce Tufiamuwinsansiod (dwnsduduiiduiendisd niaanunisfiansan
YL WBINUN) LNBLANTZHZNIHwNUaaant
L ssanihanlsdasdianans Sealed Radioactive Source Certificate, w.u.a.en-2 wiautanansuuuring, w.U.8.<2 WiauanaIuuwuyiig
L dosaalwdl Survey meter iivedadIinmssdnansnnu uazaacdjudnu laodujuanusiddeuds Operation Area Owner linnurnewsuauansy
98 uazdnoyad JUAnunness
v a 09: Q A a Y 1 1 & Qs A 1 dl v v dl A [} v v
O dosfiaasivayyramyn wie Wnsenivliveasnit 4 avdentere daawhassqua uazlszmedioud liieadas lasldiaasoedoslilwidran
vInudasaw
v o w A Ao A A a L ” o o & o o o A o A Aq o | o A
O dasdasaniuidofiansauniad Sthe “ouasy” uassysnwoianavadmnuaduwassf 19 1hduszoz g saudiud IWannninssezanulsaansd
dwanliluluveauga

v A o o A ) o o A o @ A 1a wa o A A A
D AINLRNRUINANNURDANYY AUIIF (RSO) ﬂqﬂll(g}l,l,ﬂ@]aa@L']ﬂqwﬂgﬂ@'lﬁq%ﬂqﬂﬁﬂﬁluwuﬂ

¥ '
=) =

O winifamganidu lismansadolelalnd dhlundesld dasmvauiuiliauniazldsumunlanndifoiny weesusesh
Unaarsuddazauanadhiun ld

KGC-HSE-WI-017 szfisuanailasnsasdmsuswied (Radioactive work)
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Specific work (Scaffolding)

v =) J o q/l v a
O sawendadnrinanuuuihinuwin 10 wWas
O msvinnuuwiswdasanalad Full body Safety Hamess
Q Qﬂﬁﬂ&mu&@@”ﬁanauﬁfﬁmﬁa@mumsmaauaﬁa (Skill Test) lsivAn 2 9

| m‘smwmﬂmmmmgamLm 4 iuastwly, IULLLRD LN KD HITIH
ﬁﬁ%%’ﬂﬂﬂqﬂﬂitﬁ AR A INIIFIWITHRDNLUL LazAIUANMIILT T I MlasdaInT

D fadvinnInTIIEay ﬂﬁﬁﬂuﬂﬁilﬁ’ﬁdgﬁuiﬂﬂaﬂ’]ﬂi NNLADY LAZLEAILANFITNT

mwaauﬁﬁvlfs”u%nma;mfuawaaﬁfﬁmnﬂﬂ%
v’ Tag dgnaansaldonla
v Tag uas-iwiasmaduliomwieimdnua
O luuShaiuininisdans infeudhs wazmssenautisiu dassaria nie e
@T’Jﬂi’ﬁ@;ﬁmmmuﬁhﬁumwmfu ww v Barricade fifhe “lasuase”
0 nsfians Senewisuaaunaaudessalidsygmlndsuaseainn uazdw
Tilvuanadslifedesdnly
anuilasaizvasainliznauikiinn

vioia3m (Pipe) 1 durugueinansducdn 48.3 ua. (Outside Dimeter) uaznun 3.2 wa.

1 (PoSt) - asvinerinlaiifin 1.8 w. awuwaans litfin 3 a. anuuwien

urwsagian (Platform): ulanswiawinliasnenu ndrsedretas 200 w. nun 25 aw.
L v
finwuasan (Toe board): geatnaenl50 wa. X nw 25 wa.
smnwan (Guard Rails) : @aas 2 szaufaszes 0.90 u. uaz 1.10 w.
. v ' . ' & ' ad % ' '
A : dashisannnit 2 wasluudeztu [ draufidueeninanuwaimdasegszning 10- 20 .

oooo0opoo0o0

1iwla : fqenin (Platform) agnastanynanugelaiin 6 u. dmeilanisiuae platform sudalyednaian 1-41.3 o

v
-

KGC-HSE-WI-013 ssifisuanadasansdmsusmwanns Sonan uazdifmwuniein

Adjustable
coupler

Ladder rung above top of

/g‘@all, min. 0.30m

—

«— For platform staging

Wil

Adjust ribbon spacing to fit ladder

runs - 0.15m max.

=

!

Two ladder clamps
required on top ribbon

|

T Sectional stage ladder

£,

Ribbon

i all ribbons alternate sides

% Ladder clamp required on
-

Staging tag (this tag is for

H—_ supervisor's name who builds

the staging and date)

E——| Kickbar

Safety yellow ribbons

_ spmotglatindt—
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Specific work (Electrical)

Q amaveumsdausnwasawluia Lock out / tag out rawisuam
d ﬁﬁwﬁﬁﬁo§ﬂu§ﬁ%%aﬂiaw1ﬂ§aﬂﬂWﬂﬁLLN;ﬂ@ﬁMﬁamuﬂ@ﬂQw

d ﬁ"]&lﬁ’]ﬁﬂﬂtﬁ”ﬁﬁmﬁ%aqﬂmtﬁﬂﬂqLLiagﬂmmzﬁﬁt\Iumﬂ RLEVOR
Q susavfsla 9 nnmﬁmﬁ@magjﬁmsﬂﬂﬂ%mgo

Q yjsdeadanlalu Work permit asnsiaseasa

d Jujidaulnihazdasinumseusy anudasanty nih YT

a v = Aa o A %
D \‘l’l%‘YI(ﬂE]\‘JNﬂ’li"llaEl‘L!‘aiy’lGl‘ﬂ’l\‘l'l%Lﬂﬂ?ﬂﬂlﬂﬁ’l

1. ﬁg@ﬁﬁﬁmuﬁau‘%nmﬂﬁwLﬁm"l,sjmmmm:LLa@T@VLWWWVL@T ilamalanlnitae

2. amlndaediusoas luseazaufanofinu d vatindmladmnibaassisne ‘Iﬂ%aﬁ'ﬁﬁﬁ]swlﬂ
3. vivnwriu high voltage switchgear wlnasalddusegeannninszasiininua
4. vt transformer ANHTUIH w396 AN s28zvINaal
5. vinunu high voltage motor 200%7NA
6. vinnuriu high voltage generator N 22KV 3um
7. vinaunu high voltage cable ) nm:{"ﬁ ) LKV 2.3 wars
8. viamusiams Main bushar ussaudndasunanndautaslasnss iiasannaai (Um’zujq}mf o
L Nnunlfudusniag 115KV 3.65 ey

aveus Short circuit ATFINN

KGC-HSE-WI-020 szifisuanadasansdmsus i (Electrical Permit)
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Specific work (Crane, Hiab or Overhead crane) “Z#.8€ kurarsy

Y

~ N danvua (Basic requirement)

4] Yo &l N
uon .;.- ~ 2. 25 V' fuaesns 4 denangwanoinua
. s as 28 / ' [ ° o jj: o LA Zﬂ
Henuanen Kunsausunangas mavnunuduau (laddu 2 )

O Crane wsa Hiab fvnanlgmumeluuseng dassihunisamany Ya.2 uae Load Test nng 3 1dan
Q ﬁmﬁfﬂﬁﬂﬂvlﬁgaq@ gaslifwimindivinms Load test wsee 1.25

O wansdwam Lifting capacity salaiiu 75%

O aunsoien (Lifting Gear) dasriunsasiagmnauinaaminue wazansiwnwsaniing

J Lifting Plan \ O fusudasdisyarmlinszwiuuazfos

O dwmszezanudsaansaiw 0ad chart vastiuiu

Swanlaasnilnan

(Lifting by Mobile Crane)

O anduivuazdatnduiudoiaiunNuaaknia Lanin
ldanansnrle dessamudusasamalngivanszagivmun

o A v v v 1 dl v v =3
TadugnaaIdanan muﬁlul,ﬂﬂ’madlmvl,ﬂl,@@mm

‘=I ] o ¥ =3 o d%’ o 3 = 3 ¥
RRUSIEARER STRUNLR DY Alsy el 1 au uszsuiessioufowaaiuldtaam

& ' A ' v o A A A & &
ﬂ’]iﬂﬂQﬂﬂimﬂm’]@]l%ty/ﬂ’]’lﬂﬁﬁu’ﬁﬂLLﬂ’NVL 9 @]a\‘iulﬂjaﬂaﬂlawa@\jid

(Critical Lift) (Non-Critical Lift)

ﬁmlﬁmuqﬂmtﬁﬂﬁ'sﬂﬁﬂﬁﬁamwﬁ’];mﬁ@m@

cooop

Ujideudanlululuayyianusnatgaaiiaie

KGC-HSE-WI-011 serianananlasasiadmsusmiiusw (Overhead crane, Mobile Crane or Hiab)
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Specific work (Box-up)

O rendazda Vessel, Column, Tank dasualy Box-up Permit inalwsuladn :

- gUnvalddnydeg nauhganwlng

- Ua Man-hole Tag'lifidandhsaganslu

- liflanadmelugdnyal

- frumIeTaseuInwiBuAEITas
d Permit Requester : KGC & KAC Staff w3a ¢fsuimandiriiunisausy
(1 Permit Endorsed By : : KGC & KAC Staff (Joh Owner)
(1 Box-up Permit Approver : Operation, Plant Technical & Inspector of Area Owner
Note : Tw Box-Up Permit ezgnemén nsdélsisrsnsadaavnsailanizlu 1 Shift (12 Hr)
uada1n Box-Up Permit Ingnavsit [uuas

KGC-HSE-WI-018 s:fizuansdasanadmsunisiagunsal (Box-Up)
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Specific work (High Pressure Water Jet) s, (DAY

wr

Hujoanuiaiusiaugedasinunnasauaia (Skill Test) lain 2 ©
i)

wr

Wy ummmmLLia@uaa@1aomwlﬁaﬂﬂizﬁﬂaaﬁuﬁ'ﬂmumﬂa (PPE) ﬁm%’m’mﬁ@ﬁﬁLLiaﬁugmmﬁﬁmu@"ﬁimﬁfu

L1l
éfaammumiﬂ@ﬂuwmmmumumﬁnLLia@”umsTfsmTﬂu"Lajﬁayﬂdﬁ 0.5 Y.

Aawiunu dasvnmIamasauieas Jet cleaning enuuuuwesy KGC HSE-FM-060 Lmumnaauaﬂmm Mobile jet cleaning
fosUfiid uaclfussdumuiiinualivasudazaunsol windasmsiuusssuannninfifnua dosdniumadsmunmadumaihmidosuwllsning usrlés

d
d
d
d éfaami’mwuﬂ uazdarhwi fmiiiazn pirannsusasshusnsliiSon e
d
d

MIauaiaan DGM rawsulsussaunuating

O dasganiniaias ussdon 9 iinenuauagneth g @n 0, 100, 200, ...) aunsenisldussaudmanzanlunisldon walifin 1,000 Bar sansusn Auto Jet cleaning
wae lavfin 700 Bar éwsusw Manual Jet cleaning)
O dasrimisaussaulmdunana3assns Lﬁam@ﬂ'ﬁﬂﬁﬁaam 730 1@ U IUJURINBUED

KGC-HSE-WI-012 ‘szLﬁﬂumwﬂaamﬁ'ﬂﬁ'm%'um%ﬁmfm‘saﬁuga (HPWJ)
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Tyidayaansaunidseive (VOCs inventory)




MINLEAITaYRIIUIUARTIAIRANs AUV HszInEde (VOCS)

Kuraray GC Advanced Materials Co., Ltd. - Tssnunannadialusniniiims

eazidaaieanulsnu

Falseau : Kuraray GC Advanced Materials Co., Ltd. (KGC) - lssunannadialudainfuas

waanzidizulsasnu : 0105561104321

Ao ufinalsanu : 11 auudafiasaniz 3-2 avaelil a.iflasszeas a.szeae

PFuuansdursdssmasiunnivdanldlunssurunisuan - (az

3,
e
=2

Aulun1snsaatl 2566)

fiamladu (1,3 Butadiene - BD)

TITR OB TTORVTIE

Auaugiinanl Aangunenl )
o
= = = szweanlugdmui
anuz q auaugLnsal HldFuns q SaugUnsafiuanis | awauginsafldsunis L 2
. ol . ol 2
. o e AuaugnInindes s " AuangUnIningmadn . . ) . B finangLnan
szinmgngnd angannse . ia eniiuliifesnsadans L.y Amadafinatninrnag | deuusnlieflunot e La
ATINIANTTAIN La N9FTNYIINNA L L ATIRIANITTITNNIN YA
T kY ALIANNITFITN N13AILANNNTIATY v x
(30) (30) lusaunnenanuaiail
(9m) (3m) (3m) A m
(Alansu)
21@9 ufig 204 154 50 - - -
(Valves) VBINAT - - - - - -
1l .
LN 2 0 2 - - -
(Pumps)
qunsnianANEl ufia 6 6 0 - - -
(Pressure Relief Devices) 2BIUUAT - - - - - -
R
LATRIEARINA .
LN - - - - - -
(Compressors)
dasevizaniudlan .
YNUNA 88 59 29 - - -
(Connectors or Flanges)
viedelarenin .
LN - - - - - .
(Open-Ended Lines)
Aaifiusiaateansiail Y
LN - - - - - -
(Sampling Connections)
gunsnfildnauvienantanan . - - -
LN - - -
(Agitators or Mixers)
94 300 219 81 0 0 0
ngau (Toluene - TOL)
- P g e TR T TTETIvTTEr
uaugnsnd Tuaugnand ,
o
= = = szimpsanuginui
anuz q suaugLnsal HldFuns q augUnsafiiuanis | awaugnsaflasunis L 2
9 oy y 9 o o2 y |
. o e Auaugnsnindes v . AuangUnIningmadn . B ) . B finangLnan
Uszinmegtnsnd ansaunse . ita snidulidesmsaadanig La b AmadafinaIninrnag | deuuswlieflunot L iax
ATINIANTTITN La N9FTNYIINNA L L ATIRIANITTITUNN YA
T kY AILANNNTIATN N1TALANNNTIATN v x
(3m) (3m) lwsaunnenenuaiail
(am) (3m) (qm) PO
(Alansu)
2169 ufia 22 20 2 - - -
(Valves) VBIUAT - - - - - -
1l .
LN - - - - - .
(Pumps)
qunsnianANEL ufig - - - - - -
(Pressure Relief Devices) 2BIUAT - - - - - -
R
LATRIEARINA .
LN - - - - - -
(Compressors)
dasevizaviudlan .
LN 6 6 0 - - -
(Connectors or Flanges)
viedelarenin .
LN - - - - - .
(Open-Ended Lines)
Aaifiusiaeteansiail Y
LN - - - - - -
(Sampling Connections)
gunsnfildnauvienantanan . - - -
LN - - -
(Agitators or Mixers)
T4 28 26 2 0 0 0




MINLEAITaYRIIUIUARTIAIRANs AUV HszInEde (VOCS)

Kuraray GC Advanced Materials Co., Ltd. - Tssnunanenanasiunanasin

neazidaaieanulsnu

Falseau : Kuraray GC Advanced Materials Co., Ltd. (KGC) - lssaunnenanaslunanasn

wwanziieulsenu : 0105561104321

Aoufinalsanu : 18 auudaiiasaniz 3-2 avaelil a.iflasszans a.szeae

Banuansduviddsziasanfiiviaiildlunszusunsudn :

- (A

Aulun1snsaatl 2566)

3,
e
=2

fiamladu (1,3 Butadiene - BD)

TITR OB TTO RV

auaugilnanl Aangunenl )
o
3 — = szweanlugdmui
anuz q suaugLnsal AldFuns q SugUnsafiianis | awaugnsafldsunis L 2
. ol . ol 2
~ o AuaugnInindes o _ AuangUnIningmadn . . , . . Fduangunsi
dszinmqunsal AnFaunTe i eniiulaifesnmadans La b Amadafinatninrng | desusnlieflunost L L
ATINIANTTAIN La N9FTNYIINNA L L ATIRIANITTITUNIN YA
e kY ALIANNITFITN N13AILANNNTIITY v ¥
(3m) (3m) lusaunnsnenuaiail
(9m) (3m) (3m) A m
(Alansu)
21@9 ufig 399 263 136 - - -
(Valves) VBINAT - - - - - -
1l .
LN 2 0 2 - - -
(Pumps)
qunsnianANal ufia 6 5 1 - - -
(Pressure Relief Devices) 2BIUUAT - - - - - -
R
LATRIEARINA .
LN - - - - - -
(Compressors)
dasevizaviudlan B
YNUNA 89 53 36 - - -
(Connectors or Flanges)
viedelarenin .
LN - - - - - -
(Open-Ended Lines)
Aaifiusiaeteansiail Y
LN - - - - - -
(Sampling Connections)
gunsnfiildnauvienantanan B - - -
LN - - -
(Agitators or Mixers)
T4 496 321 175 0 0 0
lalaaniau (Cyclohexane - CHX)
- P 3 e TR T TTETIvTTEr
uaugnsnd Tuaugnand ,
o
3 — = szimpsanlugimui
anuz q suaugLnsal HldFuns q SugUnsafiiuanis | awaugnsafldsunis L 2
9 oy y 9 o o2 y |
. e AuaugnInindes e . AuangUnIningmadn . B ) . B finangLnan
dszinngunsnd ANFBUNTE e i eniiulaifesnsadans La b Asadafinatnineinag | denuwsalvieglunoet L .
ATINIANTTITN La NM9FTNYIINNA L L ATIRIANITTITUNN YA
T kY AILANNNTIATN N1TALANNNTIATN v x
(3m) (3m) lusaunnenenuaiail
(3m) (3m) (qm) e
(Alansu)
2@9 ufig 792 408 384 - - -
(Valves) VBIUAT - - - - - -
1l .
YNUNA 10 0 10 - - -
(Pumps)
qunsnianANal ufia 16 5 " - - -
(Pressure Relief Devices) 2BIUAT - - - - - -
R
LATRIEARINA .
LN - - - - - -
(Compressors)
dasevizaviudlan B
YNUNA 106 38 68 - - -
(Connectors or Flanges)
viedelanenin .
LN 3 3 0 - - -
(Open-Ended Lines)
Aaifiusiaeteansiail Y
LN - - - - - -
(Sampling Connections)
gunsnfildnauvienantanan B - - -
LN - - -
(Agitators or Mixers)
94 927 454 473 0 0 0




alodu (Styrene - ST)

amauginsnd

aaugunsnd

TITR OB TTORVTIE

szwesanlugLdmui

A0z ) saugUnsad AldFunng ) smaugUnsafiinanis | swaugnsaflasuns L 2
9 oy y g o o2 y |
. o e Auaugnsnindes v . AuangUnIninngmadn . B ) . B finangLnan
dszinngunsnd ANFBUNTE i enifuliifesnsadans La b Asadafinatnineingg | denuwsalvieglunoet L .
ATINIANTTITN L N9FTNYIINNA L L ATINIANITTITUNN YA
e kY ALANNNTIATN N1TALANNNTTATN v ¥
(3m) (3m) lwsaunnenenuaiail
(3m) (3m) (qm) e
(Alansu)
289 ufig 161 110 51 - - -
(Valves) VBINAT - - - - - -
1l .
LN - - - - - -
(Pumps)
qunsnianANaL ufia 3 3 0 - - -
(Pressure Relief Devices) 2BIUUAT - - - - - -
R
LATRIEARINA v
LN - - - - - -
(Compressors)
PR
dasevrantiulau v
YNUNA 36 26 10 - - -
(Connectors or Flanges)
viedelarenin .
LN - - - - - -
(Open-Ended Lines)
Aaifiusiaateansiail Y
LN - - - - - -
(Sampling Connections)
gunsnfildnauvienantanan B - - -
LN - - -
(Agitators or Mixers)
94 200 139 61 0 0 0
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Usesnd 2567 asedl 1

UM AT1S AT waaud wuniisead 31ie (KGC)
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1. dngusvasd 1
2. YUUANSANIUNTY 1
3. wnasniinvliaflansyane (Fugitive Sources) 2
4. W/MInTInnuvasiliaviiailanssane (Fugitive Sources) 3
5. MSAINERTINITIEUNEANTBUNIEsEmenuasiLliavliailanseane (Fugitive Sources) 4
6. #IUNANIINTIVIN 5
AARUIN

AMAEUIN A TuSUTEWanNISIATIEN
AANWIN U UIATFIU

AAKUIN A 35A159529TA

AewIn ¢ Tususesmsasuifisuniesie

AMANWIN A dnumtsdelueygwlunsideuiosuuRnsiesesienyy
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A13UA1979

v

U
A15197 1 @UNITNNIAIUIN Mass Emission (Kg/hr) q

a ° ) a =i
A13199 2 FIUIUPANTIVIRANTBUNIS TN 5
A15199 3 BRIIN1SUABYAITDUNIETLLNY 5
A15199 4 8R51N15UAREANTIUNII TN LAY 6
(v}
d15uusd
vy

v
U
UM 1 wanadnsinsuaeeansduvsdseieganunasiniaviiailanseaesesiou (Kg) 7
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F1891UaTUNAN1IATIA TN TBUNIdsEmeInuMasniatianenszane
UseaU 2567 A9 1

[

UM AT 3T wonud wuviiisead 9 (KGO) laueununglyl us¥m Louealed Lauasmes
n3U Wszmnalne) 319 dndun1snsainasdunidseimenseunsannalsnunisiaesansdunsd

sz neluituninisnanluiun 21 quaius we. 2567 laslisieazidennsiolull

o/

1. dnguszasd

1.1 evhmaniainansduvisdsemeneluiuinsngs 1ndadsetegunsainieg Nledsald
1.2 #i997U5KaN139 919 Ina5unsdsemeangUnsaliiladsald

1.3 WBANUIEASINNSTEUNEENTUNIOTEMY Useant 2567 ASIN 1

2. YDULIANITALEUITUY

2.1 95993na58uUNIdsEme 1naUnIalNeaeInIvinn1ssdululssnumudsninsiaing 21

(Method 21 : Determination of Volatile Organic Compound Leaks) AU 09A NS RNYE Wwndau

wisUseimAanIgalsnIAvug
2.2 fiunsnsivinasduvsdsuive andaydsetogunsnleneg Alad153ald 91 676 9a

23 ANUIUOMNITINISIEUNATAUNSI52Lme LagldA191nn15M5297 RS U1 uIulned s

Correlation Equation Method
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3. uwnasnuilnvilaienszany (Fugitive Sources)

3.1

3.2

3.3

Ju (Pump)

Jugunsalildlulsanduindunaglssnudlaseadiialdlunisiuindouasdunsdndu

6

vounad lnadudldiuunfigadusila Centrifugal Pumps daldusaissaingagudnan

Y

Inefiwnusiyy (Shaft) Tunyuusumyy (mpellen) vilvAaussiulunistuinisuaisazate

a 6

asBunidanunsaiioanunainsessesenitsunuy uuarduiilunaomeud (Casing)
TngUnAdeidaiuda (Seal) sewinsesdadand n iletlostureavaineludy msdalva
yosasdunidspiveiinannisdigademeresiatuia (Seal) fudumsiinisnsadae
anemn (Visual) iutszdrirdiveanamenseninainiuvielsl

1187 (Valves)

Hugunsaildlunmsmueudnnnisivavesevawideuda desdusznoundnAefiiund
(Stem) flanansavuiiioruausnnisivavesveanamsonia lasunimundaaeil o-
ring Jaarun15i2@uveavaanamionia win O-ing ¥13aazsinlifiAnnissalnaves
A130UNITILNEBBNIINAIUING

\A30eSnaNIe (Compressors)

Y

I cag v oo Y A 1 oA o & ! o P a aecd g o ) ~ 9
L‘LJ‘LlQ‘LJﬂiiUVﬂ‘?WHMUWIL“UuLfﬂEJ’JﬂU{]M LLWImUﬂ']?UULﬂaaua’]iaumiﬂwLUUﬂ']GZj PYIYTURNINU

N el

£ (Seal) WudsAuty welilosanaTasdnainialdlunistuedeuasdunsdmdusieda

liaunsansiaaaunssitulameaen Lt ueeIN UL

3.4 viedsUaewla (Open-Ended Lines)

I | oAl I3 N al ¢ & o Y ] a & o |
WUEIUUAIENBNABINNIAN ﬂimm’la’mumwmwaqﬂmwa ﬂ’]ﬂm@ﬁﬁy}%’]'ﬂﬁ?ﬂ(ﬂ‘lﬂ

atnvetgnvsiinnsidunlaievie

3.5 niuUau (Flanges)

Jugunsaifildideusioszuinevio (Piping) wazgunnidus 1wu du, 1d1 Tanuusidusie
TansiidUnnauseuq assliniiassdu InsUunfezdusiiu (Gasket-sealed) Josiunns
Hilva whuaulasdnferldfuriefidomaous 2 S23ulu msfilnavesansduvidsive
Anannislavzinulafine a1gnisldau anuseu waznistrsademeveUziiusiuda

nstdUgAunluTinnnIw

9
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3.6 ’qﬂﬂiiﬁaﬂm’mﬁu (Pressure Relief Devices)

Y
v

Jugunsainldlunisdesiunnusuvedleanshiliguiunamineald gunsalanainusuas

]

a 6 L3

Udeglovasansduvidszimesengaanndenlaesmlusfmneusuveslearsiiuaininasi
feluvariuarlifeidnsilnavesansdunideeme msnseaeunsdlvassyiunsd
gunsalanAuAudaliinau

3.7 aiusiagaansiall (Sampling Connections)

Wudunldiianisiiusiagieansazatslunszuiunisudn n1silnaszifinvaziAusiegia

4. FBnsnsdnnunainiinviiaienszans (Fugitive Sources)
msnsvinansdunidssimennuvasindafiddnvuzidunisianszans (Fugitive Sources)
Hunangaadalugy TOC (Total Organic Compounds) $aU304 Carbon Hanun THieTesiionsaain
\Juwila Portable Equipment lagltudnns Photo lonization Detectors (PID) Faedl High Voltage
Ultraviolet Lamp Tun1s lonize @158un3dssimevinlifiinnszuassningda Electrode dndauvas
U310 Carbon amuaazshliAnnszuaiiiudy ¥ssaatn PID Sauvsuiaiiouiowmsniiuuiunm
Carbon @insansiainansdunsslaluseiusiesesiu ppb
nMsnaiansialnavesansdunidsemelunsazgunsal uenanuumsnsufianseylu Us
EPA Method 21 uddailsuasiBenifiuniudaseluil
1. avaaeuaiiimsfilnelundazgunsalifiermungansaaia
19 Probe Tdnfuga¥alvasniigelaesinaaingailvalsiiiu 1 au.
& Probe Tuwuiksaindugedalua
n3afnedtos 2 ads Andetuluusiazqn
vandeen1snsaaialurngiidauuss

% A

n31aeugIduIiuvsedsanyIni Probe visaldl
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5. N1IAMUINGNIINTTTEUIENTBUNIIsTmeanunaInuiiaviinanszane (Fugitive Sources)

NSANINENTINNTTEUIgaNTBUNISsunenuvaniinviinilanseaiy (Fugitive Source) gl

38 Correlation Equation Method Fuduidsailvinalndidssiuanuduassnnian lngtiafinsiainle

PuAIUMUEnsluni 1 Jmansiuiavedazyiingunsalaziia Emission Factor wansnsiu

HANISAUINAEIABNITINTUaREaNsBUNS dsemevasgunsaludavyialumiog Ke/hr Aety

f119nI1NNSUdYE B UNS TR azsinuUTIuiY A8l onsIn1sUaesaNsUNS dsEmeianunfa Ty

(WARIRIRNNT199 3) wararunsadidwissudedeulalaenisauduiniuvesusasiiou Aaglaan

9M51N15UaRUANTDUNIITELNULAALLABU (WARNIAIAITIN 4)

A151991 1 @UA1NN1SAIUIAL Mass Emission (Kg/hr)

Pegged Emission Rate

viingunsal ASUNANIINSIAIA = 0 (Kg / hr per item) dun1s
(Equipment type) (Kg / hr per item) 10,000 100,000 (Kg / hr per item)
ppmv ppmv
Gas/vapour Valves 0.00000066 0.024 0.11 Leak Rate=1.87E-0.6 x (SV)**"
Light Liquid Valves 0.00000049 0.036 0.15 Leak Rate=6.41E-0.6 x (SV)*"”’
Pumps 0.00000075 0.140 0.62 Leak Rate=1.90E-0.5 x (SV)***
Compressors 0.00000075 0.140 0.62 Leak Rate=1.90E-0.5 x (SV)**
Pressure relief valves 0.00000075 0.140 0.62 Leak Rate=1.90E-0.5 x (SV)****
Agitators 0.00000075 0.140 0.62 Leak Rate=1.90E-0.5 x (SV)"***
Connectors/Flanges 0.00000061 0.044 0.22 Leak Rate=3.05E-0.6 x (SV)**®
RUNBLAR) SV Al namsnIainnislvavesansduridssive

Pegged Emission Rate Ais §n31N153vUefilAANINAIgeEniinTosaunsainlalugiaty
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IS -4

Mnmssiiunsnneinasdunidssme melufufinendn U asns 33 wenud umiisead
$1in (KGO) wlefuil 21 nunius wa. 2567 lnglddeyaganmainannisdisalaglseus 676 9a
wudn anunsasudunisnsataldsianun 676 9a wanfeadinsed 2 Wedmanisasiaia
Wisuiisuiudseniansengnavngsi 3o Mvuananinas uayismsufoRlunisnsaaeuas

AIVANNITTITUVRIENTBUNISsenenngUnsallulssnuanaIvngsy w.a. 2555 (seeehl 2) wudn v

(%
Y I

nsasvinvavaaiimaududuredloarsdunidvianun og e InsgIuaImIsIN 2 wara1unse

UsziliugninsudesansBun3dawmsnd 3 uagansai 4 waggun 1

M1319% 2 FIUIUPANTIVINENTBUNIE SN

. o 4 anududuvadloasduvsdnivun
gunIal . il X
Service U (30) 5 (dausaarudiulagu3unns : ppmy)
(Equipment Type) lFklelo] — :
ARG - AESE UINIFIU
Storage tank
Valves Gas 18 21 AW, 67 0 500
Liquid 262 21 AN, 67 0 500
Pump Liquid 9 21 . 67 0 500
Connector or Flanges All 387 21 AW, 67 0 500
vanewmg  : USEnIANSENsIagnamngsi (389 Auuavaninas waisnnsujualunisasisaeutazaiununis

IBuvesasdunIdsemeangunsallulssnugramngsy w.a. 2555

a o i a a6
15190 3 9ASINTUADEANTOUNTTLLNAE

Equipment Type Service 37U (3M) | Emission Factor (Kg/hr per source) Kg/day
Storage tank

Valves Gas 18 0.000011880 0.000285

Liquid 262 0.000128380 0.003081

Pump Liquid 9 0.000067500 0.001620

Connector or Flanges All 387 0.000248133 0.005955

Total 391 0.000455893 0.010941
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» VOCs (Kg)
Wnau
Storage tank

unIAL 0.339
NUANUS 0.317
VRIHY 0.339
ey 0.328
N WAL 0.339
Tnungu 0.328
A3NHIAY 0.339
dameu 0.339
fugeu 0.328
RRGH 0.339
WEAINEY 0.328
FUAY 0.339
394 (kg / year) 4.005
594 (ton / year) 0.0040
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Client : Kuraray GC Advanced Materials Co., Ltd.

Analysis / Test Report

Lot ID: 23147558

11, Asia Industrial Estate, Phungmuang Chapor 2-1 Road, Tambol Huai Pong, Amphur Date Received :Feb 28, 2024
Muang Rayong, Rayong Thailand 21150 Date Reported :Mar 05, 2024
P/0O: Report Number :2874072-1
Project Name : EIA Monitoring
Project Location
Page 1 of 1
Sample Number 23147558-1
Sample Description Total VOC Fugitive
Location U516 Storage tank
Sampled Date Feb 21, 2024
Sampled by Peerapat Kahkam
Equipment Service Sampling Point Vo%fg}'ﬁrs)'on
Valves Gas 18 0.000011880
Valves Liquid 262 0.000128380
Pump Liquid 9 0.000067500
Connector or Flanges All 387 0.000248133
Total 676 0.000455893

Reference Method : US EPA Method 21

The above results are valid only for the and yzed,tested sample(s) as indicated in
this report. Mo part of this reportor certificate may be reproduced in any form
without written consent from the Laboratory. ALS Laboratory Group (Thailand)

strongly recommends that this reportis not reproduced except in full.

Approved by

Sarayuth Jittranont
Assistant General Manager

ADDRESS 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250 Thailand | PHONE +66 0 2760 3000 | FAX +66 0 2760 3197

ALS LABORATORY GROUP (THAILAND) CO., LTD. An ALS Limited Company
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METHOD 21 - DETERMINATION OF VOLATILE
ORGANIC COMPOUND LEAKS

1.0 Scope and Application.

1.1 Analytes.

Anal yte CAS No.
Vol atil e Organi ¢ Conpounds No CAS nunber assi gned
(V&0

1.2 Scope. This nethod is applicable for the
determ nation of VOC | eaks from process equi pnent. These
sources include, but are not limted to, valves, flanges and
ot her connections, punps and conpressors, pressure relief
devi ces, process drains, open-ended valves, punp and
conpressor seal system degassing vents, accunul ator vessel
vents, agitator seals, and access door seals.

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.

2.1 A portable instrunment is used to detect VOC | eaks
fromindividual sources. The instrunment detector type is
not specified, but it nust neet the specifications and
performance criteria contained in Section 6.0. A |eak
definition concentration based on a reference conpound is
specified in each applicable regulation. This nethod is

intended to | ocate and classify |leaks only, and is not to be
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used as a direct measure of mass em ssion rate from
i ndi vi dual sources.
3.0 Definitions.

3.1 Calibration gas neans the VOC conpound used to
adjust the instrunment neter reading to a known value. The
calibration gas is usually the reference conpound at a known
concentration approxi mtely equal to the |leak definition
concentration.

3.2 Calibration precision neans the degree of
agreenent between neasurenents of the sane known val ue,
expressed as the relative percentage of the average
di fference between the neter readings and the known
concentration to the known concentrati on.

3.3 Leak definition concentration neans the | ocal VOC
concentration at the surface of a | eak source that indicates
that a VOC em ssion (leak) is present. The |eak definition
is an instrunment neter readi ng based on a reference
conpound.

3.4 No detectable emission neans a | ocal VOC
concentration at the surface of a | eak source, adjusted for
| ocal VOC anbi ent concentration, that is less than 2.5
percent of the specified | eak definition concentration. that

indicates that a VOC em ssion (leak) is not present.
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3.5 Reference compound neans the VOC species sel ected
as the instrunment calibration basis for specification of the
| eak definition concentration. (For exanple, if a |leak
definition concentration is 10,000 ppm as net hane, then any
source em ssion that results in a local concentration that
yields a neter reading of 10,000 on an instrunment neter
calibrated wth nethane would be classified as a leak. 1In
this exanple, the leak definition concentration is 10, 000
ppm and the reference conpound is nethane.)

3.6 Response factor neans the ratio of the known
concentration of a VOC conpound to the observed neter
readi ng when neasured using an instrunent calibrated with
the reference conmpound specified in the applicable
regul ati on.

3.7 Response time neans the tinme interval froma step
change in VOC concentration at the input of the sanpling
systemto the tinme at which 90 percent of the correspondi ng
final value is reached as displayed on the instrunent
readout neter.

4.0 Interferences. [Reserved]
5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous

materials, operations, and equipnment. This test nethod may

not address all of the safety problens associated with its
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use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and determne the applicability of regulatory limtations
prior to performng this test nethod.

5.2 Hazardous Pollutants. Several of the conpounds,
| eaks of which may be determ ned by this nmethod, nay be
irritating or corrosive to tissues (e.g., heptane) or may be
toxic (e.g., benzene, nethyl alcohol). Nearly all are fire
hazards. Conpounds in em ssions should be determ ned
through famliarity with the source. Appropriate
precautions can be found in reference docunents, such as
reference No. 4 in Section 16.0.

6.0 Equipment and Supplies.

A VOC nonitoring instrunment neeting the foll ow ng
specifications is required:

6.1 The VOC instrunent detector shall respond to the
conpounds bei ng processed. Detector types that may neet
this requirenment include, but are not limted to, catalytic
oxi dation, flane ionization, infrared absorption, and
phot oi oni zati on.

6.2 The instrunment shall be capabl e of neasuring the

| eak definition concentration specified in the regul ation.
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6.3 The scale of the instrunment nmeter shall be
readable to 2.5 percent of the specified | eak definition
concentration.

6.4 The instrunment shall be equipped with an
electrically driven punp to ensure that a sanple is provided
to the detector at a constant flowrate. The nom nal sanple
flowrate, as neasured at the sanple probe tip, shall be
0.10 to 3.0 I/mn (0.004 to 0.1 ft3* mn) when the probe is
fitted wth a glass wool plug or filter that may be used to
prevent plugging of the instrunent.

6.5 The instrunment shall be equi pped with a probe or
probe extension for sanpling not to exceed 6.4 mm (1/4 in)
in outside dianeter, with a single end opening for adm ssion
of sanpl e.

6.6 The instrunment shall be intrinsically safe for
operation in explosive atnospheres as defined by the
National Electrical Code by the National Fire Prevention
Associ ation or other applicable regulatory code for
operation in any explosive atnospheres that may be
encountered in its use. The instrunment shall, at a m ni num
be intrinsically safe for Cass 1, Division 1 conditions,
and/or Class 2, Division 1 conditions, as appropriate, as
defined by the exanple code. The instrunent shall not be
operated with any safety device, such as an exhaust flane

arrestor, renoved.
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7.0 Reagents and Standards.

7.1 Two gas m xtures are required for instrunent
calibration and performance eval uation:

7.1.1 Zero Gas. Air, less than 10 parts per mllion
by vol unme (ppnv) VOC

7.1.2 Calibration Gas. For each organic species that
is to be neasured during individual source surveys, obtain
or prepare a known standard in air at a concentration
approxi mately equal to the applicable | eak definition
specified in the regul ation.

7.2 Cylinder Gases. If cylinder calibration gas
m xtures are used, they must be analyzed and certified by
the manufacturer to be within 2 percent accuracy, and a
shelf life nmust be specified. Cylinder standards nust be
ei ther reanal yzed or replaced at the end of the specified
shelf life.

7.3 Prepared Gases. Calibration gases nay be
prepared by the user according to any accepted gaseous
preparation procedure that will yield a m xture accurate to
within 2 percent. Prepared standards nust be repl aced each
day of use unless it is denonstrated that degradation does
not occur during storage.

7.4 Mxtures with non-Reference Conpound Gases.

Calibrations may be performed using a conpound ot her than
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the reference compound. 1In this case, a conversion factor
must be determined for the alternative conpound such that
the resulting neter readings during source surveys can be
converted to reference conpound results.
8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 | nstrunent Performance Eval uation. Assenble and
start up the instrunment according to the manufacturer's
instructions for recommended warnup period and prelimnary
adj ust nent s.

8.1.1 Response Factor. A response factor nust be
determ ned for each conpound that is to be neasured, either
by testing or fromreference sources. The response factor
tests are required before placing the analyzer into service,
but do not have to be repeated at subsequent intervals.

8.1.1.1 Calibrate the instrunment with the reference
conmpound as specified in the applicable regulation.
| ntroduce the calibration gas m xture to the anal yzer and
record the observed neter reading. |Introduce zero gas until
a stable reading is obtained. Make a total of three
measurenents by alternating between the calibration gas and
zero gas. Calculate the response factor for each repetition

and the average response factor.
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8.1.1.2 The instrunent response factors for each of
t he individual VOC to be nmeasured shall be |ess than 10
unl ess otherw se specified in the applicable regul ation.
When no instrunment is available that neets this
specification when calibrated with the reference VOC
specified in the applicable regulation, the avail able
instrument may be calibrated with one of the VOC to be
measured, or any other VOC, so long as the instrunent then
has a response factor of |ess than 10 for each of the
i ndi vi dual VOC to be neasured.

8.1.1.3 Alternatively, if response factors have been
publ i shed for the conmpounds of interest for the instrunent
or detector type, the response factor determ nation is not
requi red, and existing results nmay be referenced. Exanples
of published response factors for flanme ionization and
catal ytic oxidation detectors are included in References 1-3
of Section 17.0.

8.1.2 Calibration Precision. The calibration
precision test nmust be conpleted prior to placing the
anal yzer into service and at subsequent 3-nonth intervals or
at the next use, whichever is |ater.

8.1.2.1 Make a total of three neasurenents by
alternately using zero gas and the specified calibration
gas. Record the neter readings. Calculate the average

al gebraic difference between the neter readings and the
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known value. Divide this average difference by the known
calibration value and nultiply by 100 to express the
resulting calibration precision as a percentage.

8.1.2.2 The calibration precision shall be equal to
or less than 10 percent of the calibration gas val ue.

8.1.3 Response Tine. The response tine test is
requi red before placing the instrunent into service. |If a
nodi fication to the sanple punping systemor flow
configuration is nmade that woul d change the response tine, a
new test is required before further use.

8.1.3.1 Introduce zero gas into the instrunent sanple
probe. \When the neter reading has stabilized, swtch
quickly to the specified calibration gas. After swtching,
measure the tinme required to attain 90 percent of the final
stable reading. Performthis test sequence three tines and
record the results. Calculate the average response tine.

8.1.3.2 The instrunent response tinme shall be equal
to or less than 30 seconds. The instrunent punp, dilution
probe (if any), sanple probe, and probe filter that will be
used during testing shall all be in place during the
response tinme determ nation

8.2 Instrument Calibration. Calibrate the VOC
nmoni toring instrument according to Section 10.0.

8.3 | ndi vi dual Source Surveys.
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8.3.1 Type | - Leak Definition Based on
Concentration. Place the probe inlet at the surface of the
conponent interface where | eakage could occur. Move the
probe along the interface periphery while observing the
instrunment readout. If an increased neter reading is
observed, slowy sanple the interface where | eakage is
indicated until the maxi mum neter reading i s obtained.
Leave the probe inlet at this maxi numreading | ocation for
approximately two tines the instrunent response tine. |If
t he maxi num observed neter reading is greater than the |eak
definition in the applicable regulation, record and report
the results as specified in the regulation reporting
requi renents. Exanples of the application of this general
techni que to specific equipnent types are:

8.3.1.1 Valves. The nost common source of |eaks from
valves is the seal between the stem and housing. Place the
probe at the interface where the stemexits the packing
gl and and sanple the stemcircunference. Also, place the
probe at the interface of the packing gland take-up flange
seat and sanple the periphery. In addition, survey valve
housi ngs of multipart assenbly at the surface of al
interfaces where a | eak could occur.

8.3.1.2 Flanges and O her Connections. For wel ded
fl anges, place the probe at the outer edge of the flange-

gasket interface and sanple the circunference of the flange.
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Sanpl e ot her types of nonpermanent joints (such as threaded
connections) with a simlar traverse.

8.3.1.3 Punps and Conpressors. Conduct a
circunferential traverse at the outer surface of the punp or
conpressor shaft and seal interface. |If the source is a
rotating shaft, position the probe inlet wthin 1 cmof the
shaft-seal interface for the survey. If the housing
configuration prevents a conplete traverse of the shaft
peri phery, sanple all accessible portions. Sanple all other
joints on the punp or conpressor housing where | eakage coul d
occur .

8.3.1.4 Pressure Relief Devices. The configuration
of nost pressure relief devices prevents sanpling at the
sealing seat interface. For those devices equi pped with an
encl osed extension, or horn, place the probe inlet at
approxi mately the center of the exhaust area to the
at nosphere.

8.3.1.5 Process Drains. For open drains, place the
probe inlet at approximately the center of the area open to
t he atnosphere. For covered drains, place the probe at the
surface of the cover interface and conduct a peri pheral
traverse

8.3.1.6 Open-ended Lines or Valves. Place the probe
inlet at approximately the center of the opening to the

at nosphere.
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8.3.1.7 Seal System Degassing Vents and Accunul at or
Vents. Place the probe inlet at approximately the center of
the opening to the atnosphere.

8.3.1.8 Access door seals. Place the probe inlet at
the surface of the door seal interface and conduct a
peri pheral traverse.

8.3.2 Type Il - "No Detectable Em ssion". Determ ne
the | ocal anbient VOC concentration around the source by
novi ng the probe randomy upw nd and downw nd at a di stance
of one to two neters fromthe source. |[|f an interference
exists with this determ nation due to a nearby em ssion or
| eak, the | ocal anbient concentration may be determ ned at
di stances closer to the source, but in no case shall the
di stance be less than 25 centineters. Then nove the probe
inlet to the surface of the source and determ ne the
concentration as outlined in Section 8.3.1. The difference
bet ween these concentrations determ nes whether there are no
detectabl e em ssions. Record and report the results as
specified by the regulation. For those cases where the
regul ation requires a specific device installation, or that
specified vents be ducted or piped to a control device, the
exi stence of these conditions shall be visually confirned.
When the regul ation also requires that no detectable
em ssions exist, visual observations and sanpling surveys

are required. Exanples of this technique are:
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8.3.2.1 Punp or Conpressor Seals. |f applicable,
determ ne the type of shaft seal. Performa survey of the
| ocal area anbi ent VOC concentration and determne if
det ect abl e em ssions exi st as described in Section 8. 3. 2.

8.3.2.2 Seal System Degassing Vents, Accunul ator
Vessel Vents, Pressure Relief Devices. |f applicable,
observe whether or not the applicable ducting or piping
exists. Also, determne if any sources exist in the ducting
or piping where em ssions could occur upstream of the
control device. |If the required ducting or piping exists
and there are no sources where the em ssions could be vented
to the atnosphere upstream of the control device, then it is
presuned that no detectable em ssions are present. |If there
are sources in the ducting or piping where em ssions coul d
be vented or sources where | eaks coul d occur, the sanpling
surveys described in Section 8.3.2 shall be used to
determne if detectable em ssions exist.

8.3.3 Alternative Screening Procedure.

8.3.3.1 A screening procedure based on the formation
of bubbles in a soap solution that is sprayed on a potenti al
| eak source may be used for those sources that do not have
continuously noving parts, that do not have surface
tenperatures greater than the boiling point or less than the
freezing point of the soap solution, that do not have open

areas to the atnosphere that the soap sol ution cannot
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bridge, or that do not exhibit evidence of |iquid |eakage.
Sources that have these conditions present nust be surveyed
using the instrunent techni que of Section 8.3.1 or 8.3.2.

8.3.3.2 Spray a soap solution over all potential |eak
sources. The soap solution nay be a commercially avail abl e
| eak detection solution or may be prepared using
concentrated detergent and water. A pressure sprayer or
squeeze bottle may be used to di spense the sol ution.
bserve the potential leak sites to determne if any bubbles
are formed. |If no bubbles are observed, the source is
presunmed to have no detectable em ssions or |eaks as
applicable. If any bubbles are observed, the instrunent
techni ques of Section 8.3.1 or 8.3.2 shall be used to
determine if a leak exists, or if the source has detectable
em ssions, as applicable.

9.0 Quality Control.

Quality Control

Section Measure Ef f ect
8.1.2 I nstrunent calibration Ensure precision and
preci sion check accuracy, respectively,
) ) of instrunment response to
10.0 | nstrunent calibration standard

10.0 Calibration and Standardization.
10.1 Calibrate the VOC nonitoring instrunent as

follows. After the appropriate warmup period and zero
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internal calibration procedure, introduce the calibration
gas into the instrunent sanple probe. Adjust the instrunent
met er readout to correspond to the calibration gas val ue.

NOTE: If the neter readout cannot be adjusted to the
proper value, a malfunction of the analyzer is indicated and
corrective actions are necessary before use.
11.0 Analytical Procedures. [ Reserved]

12. Data Analyses and Calculations. [Reserved]

13. Method Performance. [Reserved]

15.

0
0
14.0 Pollution Prevention. [Reserved]
0 Waste Management. [Reserved]
0

16. References.
1. Dubose, D.A, and GE Harris. Response Factors
of VOC Anal yzers at a Meter Reading of 10,000 ppnmv for
Sel ected Organi c Conpounds. U.S. Environnental Protection
Agency, Research Triangle Park, NC  Publication No. EPA
600/ 2- 81051. Sept enber 1981.

2. Brown, GE., et al. Response Factors of VOC
Anal yzers Calibrated with Methane for Selected Organic
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1981.

3. DuBose, D.A et al. Response of Portable VOC

Anal yzers to Chem cal M xtures. U S. Environnental
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17.0 Tables, Diagrams, Flowcharts, and Validation Data.
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CALGAZ,

A DIVISION OF AIRGAS USALLC
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USA Tel. 1-800-638-1197

www.calgaz.com
CERTIFICATE OF ANALYSIS
Date: 06/06/2022 Customer: EXECUTIVE TRADING LIMITED
Order Number: 1110821892 Part Number: 600-0002-000
Lot Number: 302-402431506 Use Before: JUN 6, 2027
Component Concentration (* 2%)
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AIR Balance
Cylinder Size: 1.2 Cu. Ft. Valve: CGAG00
Contents: 34 Liter Pressure: 494 PSIG

Product composition verified by direct comparison to calibration standards fraceable to N.I.S.T. weights
and/or N.L.S.T. Gas Mixture reference materials.

Analyst:
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197 | Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

20 | Cyanide Distillation, Colorimetric Method™

21 |24 -DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

22 |44 00D Liquid-Liquid Extraction, Gas Chromatographic/

' Mass Spectrometric Method™

23 2,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

24 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 |247-DDT Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method™® :

26 4,4"-0DT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™! A

27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™”

28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

30 Endosulfan II Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

31 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™¥

32 Endrin Alde hydé Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

33 | Formaldehyde Distillation, Colorimetric Method™

34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) DPD Colorimetric Method™

35 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

36 Heptachlor Epoxide Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

37 | Hexavalent Chromium Colorimetric Method™

38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™

39 | Lead 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ = ol

40 Manganese...




ddui MsuAfiY WAnswnd
40 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ .
Mass Spectrometric Method™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass spectrometric Method™
42 | Methiocarb High-Performance Liquid Chromatographic Method™
43 Methoxychlor Liquid-Liquid Extraction, Gas Chrorhatographic/
Mass Spectrometric Method™ _
44 | Methomyl High-Performance Liquid Chromatographic Method™
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method!™
47 | Oxamyl | High-Performance Liquid Chromatographic Method™
48 Propoxur High-Performance Liquid Chromatographic Method™
49 | pH Electrometric Method™
50 Phenols 1) Distillation, Chloroform Extraction Method!™
2) Distillation, Direct Photometric Method™
51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™
54 | Total Dissolved Solids Dried at 180 %C1¥
55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™
56 | Total Phosphorous Digestion, Colorimetric Method™
57 | Total Suspended Solids Dried from 103-105 °Ct¥
58 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
, Mass Spectrometric Method™
59 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calcutationt™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
‘ Calculation™
60 | Zinc 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™ - M
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

4 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 Antimony 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

6 | Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 Benzene Purge and Trap, Gas Chromatographic/:
Mass Spectrometric Method™

11 Benzo(b}fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Benzo(k)tuoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

14 Benzo{a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

15 Benzo[g,h,llperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductivély Coupled Plasma/
Mass Spectrometric Method™

17 Bis(2-chloroethylether Liquid-Liguid Extraction, Gas Chromatographic/

' Mass Spectrometric Method™ W

18 Bis(2-ethylhexylphthalate...
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18 Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectromietric Method™
22 Butyl benzyl phthalate Liguid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™ :
23 Cadmium 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ _
24 Carbazole Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method™
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
. ‘ Mass Spectrometric Method™
27 Chlordane Liquid-Liguid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
28 p-Chloroaniline Liquid-Liguid Extraction, Gas Chromatographic/
, Mass Spectrometric Method™
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/ .
| Mass spectrometric Method™
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Chlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
34 Chromium (lII) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation™
35 Colorimetric Method™

Chromium (V1)

oo

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
, Mass Spectrometric Method™
37 Cyanide Distillation, Colorimetric Method™
38 2,4-D Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ :
39 DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 DoT Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
42 Dibenz(a,h)anthracene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ _
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method™
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trép, Gas Chromatographic/
Mass Spectrometric Method™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
, Mass Spectrometric Method™
55 1,3-Dichloropropane

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

3!

56 1,3-Dichloropropene...
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56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

59 2,4-Dimethy(phenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ ,

60 2,4—Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/.
Mass Spectrometric Method™

61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ |

63 Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

64 | Endosulfan Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

65 Endrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

67 Fluoranthene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

68 Fluorene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

70 Heptachlor epoxide Liguid-Liguid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method™ |

71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

74 OL-HCH Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

75 B-HCH Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™
| 2l

76 y-HCH..
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76 Y-HCH Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

80 [sophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 |Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled‘PLasma/
Mass Spectrometric Method™

83 Mercury 1) Digestion, Cold Vapor Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

84 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

86 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

87 | Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/

E ' Mass Spectrometric Method™

91 Naphthalene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

94 N-Nitrosodiphenylamine...
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94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
96 Polychlorinated Biphenyls Liguid-Liquid Extraction, Gas Chromatographic/
- PCB 1016 Mass Spectrometric Method™
- PCB 1221
- PCB 1232 )
- PCB 1242
- PCB 1248
- PCB 1254 )
- PCB 1260 .
97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Flectrometric Method™
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method!™
2) Distillation, Direct Photometric Method™
3) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chrdmatographic/
Mass Spectrometric Method™
102 Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 | Silver 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
104 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
107 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH (Cs-Cy) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**#

110 TPH (Cog-Cig)...
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110 | TPH{C,p-Cig) Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographic Method®??
111 TPH (C514Cag) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®??
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
114 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
115 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
: Mass Spectrometric Method™
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
118 1,3,5-Trimethylbenzene Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method™
119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™®
' 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
120 | Vinyl acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
122 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
124 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®!
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™”
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ 3 [

pmede...
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Antimony

Arsenic

Beryllium

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins
Hydrogen Chloride
Hydrogen Fluoride

Hydrogen Sulfide

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method®!

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method®

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!!

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™ '

1) Instrumental Analyzer Method®™

2) Sampling Bag Non-Dispersive Infrared Method™

1) Absorption Sampling, lon Chromatographic Method®™!

2) Isokinetic Sampling, lon Chromatographic Method ™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) Isckinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™! -

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method"

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™! _

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

Adsorption Sampling, Gas Chromatographic Method[5]

Isokinetic Sampling®

1) Abscrption Sampling, lon Chromatographic Method®

2) Isokinetic Sampling, lon Chromatographic Method™

1) Absorption Sampling, lon Chromatographic Method!™

2} Isokinetic Sampling, lon Chromatographic Method™

Absorption Sampling, lodometric Method™ ]
3o

15 Lead...
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16

17

18

19
20

21

22

23

24

25

26

Lead

Manganese

Mercury

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Tellurium

Tin

Total Suspended Particulate

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™ '
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

| 2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method®

1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

Ringelmann’s Method?

1) Absorption Sampling, Phenoldisulfonic Acid Method®™
2) Absorption Sampling, Alkaline Permanganate/
Colorimetric Method!™

3) Instrumental Analyzer Method™

1} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method®

2) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method®!

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®™

1) Isokinetic Sampling, Gravimetric Method!™

2) Paired Train, Isokinetic Sampling, Gravimetric Metrod[sl

Sorry

27 Vanadium...
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27 Vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ .
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™
28 | Xylene Adsorption Sampling, Gas Chromatographic Method™
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Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!!?2

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™+?)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!6:4¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!61

3) Digestion, Inductively Coupled Plasma Method!"¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!41¢l

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method4*!

3) Digestion, Inductively Coupled Plasma Method!®!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!"!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"6¢]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!6!7

3) Digestion, Inductively Coupled Plasma Method*¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™™ ?

5 Beryllium...
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Beryllium

Cadmium

Chlordane

Chromium

Chromium (IIl)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!-41¢l .
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!7
3) Digestion, Inductively Coupled Plasma Method 4!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!*™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method61¢l
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4!7]
3) Digestion, Inductively Coupled Plasma Method!
4) Digestion, Inductive[y‘ Coupled Plasma/
Mass Spectrometric Method™!" '
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®*24
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™%!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™%! :
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6¢]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4*™ '
3) Digestion, Inductively Coupled Plasma Method™®!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!*"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!!416:19]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method, Waste Extraction,
Colorimetric Method: Calculation Methodl 41719
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?,s,lé,lg]
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Alkaline Digestion,

. . ) ’ [7.8, 17,19}
Colorimetric Method; Calculation Method w

10 Chromium (VI)...
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14
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16

Chromium (V1)

Cobalt

Copper

2,4-D

0DD

DDE

DOT

1) Waste Extraction, Colorimetric Method!6!%

2) Alkaline Digestion, Colorimetric Method®”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method619!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method7

3) Digestion, Inductively Coupled Plasma Method*¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!6¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!417!

3) Digestion, Inductively Coupled Plasma Method"*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,26]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 24

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!®2]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%

3} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™#

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"*2

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%4

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*?!

1) Waste Extraction, Separator-y Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric

Method#2 |

2) Soxhlet...
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17

18

19

20

21

Dieldrin

Endrin

Heptachlor

Lead

Lindane

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%!

3) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'#]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,?,Zﬁ]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 02

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 24

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™ %!

1) Waste Extraction, Separatory Funnel LiqUid—Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2¢

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™?

3) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(!+%4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!£¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™!"

3) Digestion, Inductively Coupled Plasma Method™¢
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!*"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!®*24

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!102!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*+29 N ({NJ

22 Mercury...
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27

Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method™ %%

2) Waste Extraction, Digestion, Cold-Vapor Atomic

Fluorescence Spectrometric Method!43"!

3) Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method®!

4) Digestion, Cold-Vapor Atomic Fluorescence

Spectrometric Method®”

5) Thermal Decomposition Amalgamation and

Atomic Absorption Spectrometric Method®?

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method#24l
2) Soxhlet Extraction, Gas Chromatographic /

Mass Spectrometric Method10%¢!

3) Automated Soxhlet Extraction, Gas Chromatographic

/Mass Spectrometric Method!'#4

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method!*%%)

2) Soxhlet Extraction, Gas Chromatographic /

Mass Spectrometric Methodt%?

3) Autormated Soxhlet Extraction, Gas Chromatographic

/Mass Spectrometric Method!?4

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!414]

2) Waste Extraction, Digestion, Inductively Coupted

Plasma/Mass Spectrometric Method!:447]

3) Digestion, Inductively Coupled Plasma Method!™!

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"*"!

1) Waste Extraction, Digestion, Inductively CoupLed

Plasma Method!"44]

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method®617

3) Digestion, Inductively Coupled Plasma Method ™€

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Methoql92¢l

2) Soxhlet Extraction, Gas Chromatographic

Method[lo,ZG]

3) Automated Soxhlet Extraction, Gas Chromatographic

Method[11'2‘5]
?m\?l

- 2-Chlorobiphenyl...
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29
30

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4' 5-Trichlorobiphenyl

- 2,2',3,5-Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
- 2,2'3,4,5-Pentachlorcbiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3 4" 6-Pentachlorcbiphenyl
- 2,2'3,44' 5-Hexachlorobiphenyl
- 2,2'3,4,5,5-Hexachlorobiphenyl
-2,2'3,556-
Hexachlorobiphenyl
-2,2'4,4' 55"
Hexachlorobiphenyl
-2,2'3,3 44 5-
Heptachlorobiphenyl
-2,2'3,4.4'55'-
Heptachlorobiphenyl

-2,2'3,4,45',6-

Heptachlorobiphenyl
-2,2'3,4'"556-
Heptachlorobiphenyl
-2,2'3,34,4'556-
Nonach lorobiphenyl
Pentachlorophenol

pH
Selenium -

1) Waste Extraction, Separatory Funnel Liguid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Method!*2¢)

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

3) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*!#!

Electrometric Method??%

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!616)

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method61"]

3) Digestion, Inductively Coupled Plasma Method!*!

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™!") \
3

31 Silver...
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33

34

35

Silver

Thaltium

Toxaphene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method(t616

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methodé!™

3) Digestion, Inductively Coupled Plasma Method!1¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!»!™!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!6:¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!617)

| 3) Digestion, Inductively Coupled Plasma Method!i¢!

4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™'"
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,26]
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%!
3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™28)
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method41!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™517]
3) Digestion, Inductively Coupled Plasma Method"¢!
4) Digestion, Inductively Coupted Plasma/
Mass Spectrometric Method!™!™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™6:16]
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method617
3) Digestion, Inductively Coupled Plasrma Method!¢!
4) Digestion, Inductively Coupted Plasma/
Mass Spectrometric Method!!"!

S/
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz{a)anthracene

Benzene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"#

1)Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?”]

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method02

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %!

1) Digestion, Inductively Coupled Plasma Method!¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"!"

1) Digestion, Inductively Coupled Plasma Method!¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*"?!

1) Digestion, inductively Coupled Plasma Method”:'%
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ "

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%?

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!?

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?” Eﬂf)/

11 Benzo(b)luoranthene
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12

13

14

15

16

17

18

19

20

21

22

Benzo(b)fluoranthene

Benzo(k)flucranthene

Benzoic acid

Benzo(a)pyrene

Benzo(g,h;iperylene

Beryllium

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
Bromoform
Butanol

Butyl Benzyl Phthalate

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method(*02!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(12)

1) Soxhlet Extradidn, Gas Chromatographic/

Mass Spectrometric Method!%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2%

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%*!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1:24)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®0%!

2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2®

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®%%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method**%)

1) Digestion, inductively Coupled Plasma Method!"¢!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!(™"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*12% '

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method1029

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*?

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*%!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*>2”

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method™*>2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*%24!

2) Automated Soxhlet Extraction, Gas Chromatographic/

d[l 1,26] ? J -\

Mass Spectrometric Metho

23 Cadmium...
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23

24

25

26

27

28

29

30

31

32

33

34

35

Cadmium

Carbazole

Carbon Disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (Il

Chromium (V1)

1) Digestion, Inductively Coupled Plasma Method!"4!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™"

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%!

2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*2¢!

Purge and Trap, Gas Chromatoeraphic/

Mass Spectrometric Method">?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*>?”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2!

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[7,8,16,19]

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!™817:1%!
Alkaline Digestion, Colorimetric Method®!? 3 (ﬂ‘)‘t

36 Chrysene...
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38

39

40

41

42

43

44

45

46

a7

48

Chrysene

Cyanide
24D

ODD

DDE

ODT

Dibenz(a,h)anthracene

Di-n-Butyl Phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3-Dichlorobenzidine

1,1-Dichloroethane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'®?4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!2

Extraction, Distillation, Colorimetric Method?7%82°]
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 12!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! !

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**?¢

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™%]

1) Soxhlet Extraction, Gas Chromatographic/ -

Mass Spectrometric Method 0%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 12!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method[0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric MethodH>#!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>#!

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!

1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 102!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!523] w

49 1,2-Dichloroethane...
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52

53

54

55

56

57

58

59

60

61

62

1,2-Dichioroethane
1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

2,4-Dichlorophenol
1,2-Dichloropropane
1,3-Dichloropropane
1,3-Dichloropropene
Dieldrin

Diethyl Phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*2!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!">27!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[*>#!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!02!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1:29
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*>?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>#!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!2
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?!
2) Autorated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(**2%
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™0?!
2) Automated Soxhlet Extraction, Gas Chromatograph|c/
Mass Spectrometric Method™12?
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!2
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %%
2) Automated Soxhlet Extraction, Gas Chromatographi
Mass Spectrometric Method!429 3 /V"\RS
b

63 Di-n-Octyl Phthalate...
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65

66

67

68

69

70

71

72

73

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Automated Soxhlet Extraction, Gas Chrdmatographic/
Mass Spectrometric Method!!12%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™0%!

2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!?®!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method>!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%9

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*?¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2¢

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%2¢

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!**2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!2¢

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*>2

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>%!

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!™! 3’/1",d

732 n-Hexane...
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75

76

77

78

79

80

81

82

83

-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2 -
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!?4

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®?!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%]

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!?4!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!024

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 04!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2% '

1) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method(t0]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?8

1) Digestion, Inductively Coupled Plasma Method!™?!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method ™™

1) Digestion, Inductively Coupled Plasma Method["14!
2) Digestion, Inductfvely Coupled Plasma/

Mass Spectrometric Method™!"

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®?”

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry?!

3) Digestion, Cold-Vapor Atomic Fluorescence

Spectrometric Method™® ‘
. i

84 Methanol...
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85

86

87

88

89

90

91

92

93

94

95

Methanol
Methoxychlor
Methyl Bromide
Methylene Chloride
2-methylphenol

2-Methylnaphthalene

Methyt tert-Butyl Ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method>2*!

2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!**2°!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!+2¢!

Purge and Trap, Gas Chromatographié/

Mass Spectrometric Method! %!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®#!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%24!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method %%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methdd[11’26]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>#!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*?¢!

1) Digestion, Inductively Coupled Plasma Method!("™é!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Methodt"!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*!2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%%!

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!24!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™!2 S 0l
3 Y I /s

96 Polychlorinated biphenyls (PCBs)
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3',4,4"-Tetrachlorobiphenyl
- 2,2'3,4,5-Pentachlorobiphenyl
- 2,2'8,5,5-Pentachlorobiphenyl
- 2,3,3'4' 6-Pentachlorobiphenyl
- 2,2,3,4,4' 5'-Hexachlorobiphenyl
- 2,2’,3,4,5,5'—Hexachlorobiphényl
-2,2'3,55'6-
Hexachlorobiphenyl
-22'44'55'"-
Hexachlorobiphenyl
-2,2.3,344'5
Heptachlorobiphenyl
-2,2'.3,4,455'-

Heptachlorobiphenyl

-2,2'3,4,4"5'6-
Heptachlorobiphenyl
-2,2.3,4'55'6-
Heptachlorobiphenyl
-2,2.3,3,4,4'556-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!*29

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!#!

1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%!

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method "

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™%%!

2} Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!!!2! w

99 Phenol...
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100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

Toxaphene

TPH (Cs—Cy)

TPH (C>B_ C 16)

TPH (Cy16 — Cas)

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(!0%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 2!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!02!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! "2
1} Digestion, Inductively Coupled Ptasma Method!™%!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™!
1) Digestion, Inductively Coupled Plasma Method!"
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!1™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>2!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%!
1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!102%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*%%
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method:>#
1) Automate Extraction, Gas Chromatographic Method*#2
2) Solvent Extraction, Gas Chromatographic Method!*2
3) Ultrasonic Extraction, Gas Chromatographic Method#!
1) Automate Extraction, Gas Chromatographic Method!*+*2
2) Solvent Extraction, Gas Chromatographic Method!%2
3) Ultrasonic Extraction, Gas Chromatographic Method?>1
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*>?!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™>%!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2!
i S

115 2,4,5-Trichlorophenol...
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117

118

119

120

121

122

123

124

125

2,4,5-Trichlorophenol

2,4,6-Trichtorophenol

1,3,5-Trimethylbenzene

Vanadium

Vinyl Acetate
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1) Digestion, Inductively Coupled Plasma Method!™®!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"*" 3 W
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snansalnsalduasavaulaandugiuyana (PPE)
Kuraray GC Advanced Materials Co., Ltd./Kuraray Advanced Chemicals (Thailand) Co., Ltd.

No. PPE Code PPE Name Minimum Stock Unit

1 1001 Safety Helmet 30 EA
2 2001 Safety Glass clear 50 EA
3 2002 Safety Glass smoke 50 EA
4 2003 Safety glasses (Cover) 50 EA
5 2004 Safety goggle 30 EA
6 2005 Faceshield 20 EA
7 3001 Ear Muff 20 EA
8 3002 Ear plug 200 EA
9 4001 Cotton Glove 100 EA
10 4002 Cloth glove Size M, L, XL N/A EA
11 4003 Cloth glove cut Size M,L,XL 150 EA
12 4004 Nitrile Glove M, L,XL 150 EA
13 4005 Nitrile Disposal Glove Size S,M,L,XL 40 EA
14 4006 Neoprene Gauntlet Glove Size M, L, XL N/A EA
15 4007 Leather Glove Size M,L, XL 200 EA
16 4008 Electrical Protection Glove Size M,L,XL 40 EA
17 4009 Heat resistant Glove Size L, XL 40 EA
18 5001 Respirator (Half mask) Size M,L 200 EA
19 5002 Cartridge filter (6006) 100 EA
20 5003 Particulate filter 2097 100 EA
21 5004 Dust mask (N95) 100 EA
22 5005 Dust filter (Pair) (5N11) 10 pcs/pack 150 EA
23 5006 Cover for dust filter 150 EA
24 6001 Safety shoes Size 3-12 45 EA
25 6002 Rubber Shoes (Steel toe) 10 EA
26 7001 Chemical suit (Type C) M,L,XL 150 EA
27 7002 Chemical suit (Type B) M,L,XL 60 EA
28 8001 Safety Harness + Shock L,XL 15 EA
29 0001 Helmet part (inside) N/A EA
30 0002 Chin Strap 50 EA
31 0003 Raincoat 30 EA
32 0004 Glove clip 50 EA
33 0005 Bag for respirator 100 EA
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KGC&KAC-HSE-SOP-006

Chemicals Handling & Management System

1. 5’mqﬂixmﬁ (Objective)

o daliiuladmealfiteusuingau arsail didu uasfagasinssy AswsnszuIuNs nsTuTe
Aaugne neaauiy nsi e n1sdeinan naanaunnsaudIRAR S MTaaLTEe adnsuing luldasna
andaununzan Fanulaaniasanasasiunguanauazdaimuaiiiaadas

To ensuring the operations with raw material(s), chemical(s), oil(s), and the industrial gases from receiving,
handling, storage, transferring or movement, chemical(s) waste disposal process, and FG products transportation; there is

correctly, safely, and complies with relevant regulations.

o udadjiRdusunidnaunieny giuman g5umuangas uSEnguudeingau a9iad YinsTu WASHNISU
Auf raanaufiisdasdiinislfiviasudunuisfuingduuazasiall melanissidugsiaraism
55 A% wanaud unndiEad A1in wazudEm Ass wandud talinaad (UszwAlng) A1nn

The practice for employee(s), contractor(s), sub-contractor(s), supplier(s), or the service provider who transports
raw materials, chemicals, oil, or FG product(s) of company. Include to related persons who practice or work with raw material

& chemical under business of Kuraray GC Advance Materials Co., Ltd. and Kuraray Advance Chemicals (Thailand) Co., Ltd.

2. AauLum (SCOPE)

izl,ﬁzmﬂﬁﬂ‘amuaﬁ'uﬁ°l°ﬁ'dﬁ1a%'uu?1§'v1 A AT wandud unniiGed A10n wazU3EN ATILS wandud
CRLERG] (ﬂ‘i“’LVIﬂ‘l‘VIEI ) AN/ ﬂi'ﬂﬂﬂauwawum’luusaﬂwﬂ N'a‘umu’l Nfiumm‘im U'a“lsmwuum'mnmumimu VED)
NTURUA WAL Nmzl'nl'm mmu‘wwmmwa"au’mﬂ'mmzlqmaqnum'a‘mu u’m‘u u’mul,"nmwm uag m‘ﬂmﬁﬂ’lﬂ’l,u
I‘NQ’]HVI’E]’WNN'M’]ESVI‘]JGI'Bﬂ')’mﬂﬂ’aﬂﬂil qmmw LL‘&SNQLL"J&]@'BN VNVH\WI‘NLLQSVI'N'B'BN UUEIQLLMﬂﬁ‘i‘JUﬂ’]‘JLﬂNQ']ﬂ
szuLYiagaRT/aN5IAS NsTudIEaINsaIuEs NsaaLL nseRaudie msinlUld waznisdeingn

This procedure applies for Kuraray GC Advanced Materials Co., Ltd. (KGC) and the Kuraray Advanced Chemicals
(Thailand) Co., Ltd. (KAC). Cover all employees(s), contractor(s), sub-contractor(s), supplier(s), or the service provider(s)
who is transports or works with raw materials, FG product(s), chemicals, oil, fuel, and industrial gases under KGC/KAC
business. Those may impact both of direct & indirect to the safety, health, and environment; since receiving process of
chemicals and gases pipeline, ISO-container or lorry truck transports, storage, transferring, handling, and send its for

disposal, etc.
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3. ANRNNAAN (Definition)

o USHVY: USHM AT1S AT wamud uaniiiFed 41in / USEN AT LS wanud alleesd (Uszwnalna) 4
Company: means Kuraray GC Advanced Materials Co., Ltd. and Kuraray Advanced Chemicals (Thailand) Co., Ltd.

o @Al asafiaunsauarbisunsefildlunsruaunisadn wiansruaunisau g aelulssenu efl

NANTENUARTEULAMNLaaANE T2 RN Lmz?ﬁlemmﬁ'@u ﬁ’;\iw‘ldm‘NLL@f‘.ﬁw’NﬁﬂN
Chemical(s): means hazardous and non-hazardous chemicals used in the production process or other processes
in the factory. Which have an impact on the safety, occupational health, and environment systems. Both direct and indirect.

o ADURAARL: WauBalsnafiaaiuasiall WiatTuEaInae sands Storage Tank AWSUAALAL

Storage area: means a room or area where chemicals or the fuel are stored, including to the storage tank(s) of its.
 SDs: TayanNNlaanie1asaIsiAll - Safety Data Sheet.

« Bund - Gutter: liau / AuNiARUN3A AgFduIiadansauLsnalausionmile 14y Uslnaaa Uiy
asiafl, udlanaszunaiin Inedinglssasmiiedinidinnaaasiadl Ahufianaiinmsundalua laililig
wSnadilisainevdaianstuidiausaianday

Bund — Gutter means dam / concrete wall builder up around a specific area e.g. chemical storage unit or sewerage.
With the purpose of limiting the chemical area / potential oil spills; not reach to concerns areas or cause contamination with
the environment.

o JanARdu: '3'21Qu?’aéwmﬁﬁqmﬂuﬁmumigm*i'umsmﬁ u?’a‘f'\ﬁusi'ms] 131uma arunsadasnunig
uwsnszansaasarsiadiduiiunialua lildeangdduondanld 1y vee Tiaas asdaszddmiugady
anaailainaiy s

Adsorbent: means any materials that have properties to adsorbing the chemicals or various oils. Can prevent the

spread of spilled chemicals / oil is not released to the environment; e.g. sand, sawdust, or synthetic substances, etc.

4. AMNSLEATAL WAEB1WIAUUNT (Responsibility and Authority)

4.1 LHUNARTD WAZ/MTE A7 IATUNaUNNIE SuRaTaulunslssauauiuUSENIRARUSagana e Ti

U

AANIUAAR IASENTDYAAINIABAAEAITLAN (SDS) 1BIATIAN UINY UTBMTgAAIUNSSN ALTEN An1sTan

@ v a a o = o o o a a 2
L‘ﬂu’J fﬂqﬂu“iﬂuq qulﬂutiﬂﬂqu ARNDAAULATIAFD Un']??lungUElu’JﬂQﬂ uﬁﬁ"’ﬂll,ﬂ&’alﬂﬂy{y"m?’ltnﬂ’)’]]ﬂﬂﬁ"ﬂng”ﬂ"ﬂ

anuUds SDS 13 HSE Division WiWaZiunsiiiaw Chemicals Inventory santadenaulvinueie Production Technology tiNa
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UNTayaaIsLANIINgsEULTaNaANUaaAARNSELIUNISHAR (Process Safety Information (PSI) - KGC-HSE-SOP-016)
falil
Procurement section and/or assigned person responsible to coordinates with a manufacturer or chemicals trader

to_provide and prepare the properly safety data sheet (SDS) of chemicals, oil, or industrial gases; that purchased by

company. Including to inspect the corrected registration of hazardous substances and relevant licenses according to the

laws. And then send that SDS to HSE Division for register in factory’s chemicals inventory and send to Production Technology

Division to be taking the chemical data into the Process Safety Information (PSI) - (KGC-HSE-SOP-016) system.

4.2 QA Division / Production Technology Division {tn#ilunsaatssentayanINlanasis (SDS) UaINAANMY

WASNARNMNEANARE LA (by-product) AINNSEUAUNITRNAAUBILSHNY tNaldusaanuig Taalvdenay SDS Wi

1¥ny Sales & Marketing L@ Logistic & Supply sourcing 32094919 HSE Division S 1usudungideau Chemicals
Inventory UBILFTHNY

QA Division / Production Technology Division have duty to provision of safety data sheet (SDS) of KGC/KAC's

products and by-product from manufacturing processes which produced for use or distribution. Those SDS must delivered

to Sales & Marketing and Logistic & Supply Sourcing including send to HSE Division for record in factory’s chemicals

inventory.

43 HSE Division iwinfiausuanuilanase Fesrsdayannanilusunserasiuiilfineuldiundnen
g5uiunn wazwinaudusnrudagnsiailiinnuadislaands saufansiafinauAngnAaIaaINITInLAY
msmﬁ’lul,wiazﬁumﬁgnr;fmmuﬂszl,nwn'ls'i'ﬂl,ﬁu AABAAUTLRATAUTUNIFTAUSINL YT 8N1TRITLARAIN
NPUNIE AN Chemicals Inventory WAz SDS AULHAURIAITLANAUATIE NNTAARIUNTTH waztuiainaeild
melulssny deliidrrasiuininslduiansanfiuansiy uazdnvsanumanguanassaniaanusignis
AALAN

HSE Division is responsible for safety training & communicate the hazards of the working place to all employees,
contractor(s), and chemical transport driver to work safely. Monitor and audit the correct chemicals storage type and storage
condition in each area to comply with the required regulation. Including response for the Chemicals Inventory in factory and
provide a briefly SDS of hazardous chemicals, industrial gas, fuel which used in the factory send to the owner of the area

where the substance is used or stored. And have duty to send the report under the authority government requirement.
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44 Production Technology Division #1712y ad15tANNIUNATNNNISIE NISNAR UTANITATALATAIT

g T2t unszuIUNIsREan Wngssuudayannulaanianssuiun1suan (Process Safety Information (PSI) - KGC-

HSE-SOP-016) waeu3 s tnasasfinnsnunauanuilulagiiveasdayansraiasilaz 1 A5
Production Technology Division is responsible for taking all chemicals information that have been used, produced,
or possess relating with the operational process into central safety information system of company (Process Safety

Information: PSI (KGC-HSE-SOP-016)). There must be reviews and up to date this information at least once a year.

' a 1 aa ¥ o o [ a ey :’ s = a £ 3 Yo
4.5 danan BASVINAUN /vgnmumu VINﬂ’]’:ﬂ"ﬁ NTANIFTAALNUAITLAN N1 LASUTNULTBLNAY Gl’ﬂ\i‘lﬂ’i'i_lﬂ'l’i

Hnausutisaunsgrasasiail waznisdfiRcnuadelaandis sontedasiaugns SDS Atasuann HSE lalunwii

U1 iRBIEausuRT BLiwIn U aeYuA LasIeRvTaRns friBeuluAu iy wetiialaFu SDS atiy
TN AasvinmsulaswihaiulvaiRaunuinud dvsunsaifiansaTlud Aasudaiudin HSE w%’amzqﬂmuﬁ
AaLny Usuimnisansiu WAAALASENTRYAAITIANAIUTUNITIRA YRGS LN HSE Division (nsz’iﬁﬁngumﬂ
AILIAN) iquﬁaﬁuﬁqﬁﬁmﬁﬁLﬁumsmmmﬁﬂuﬂﬁﬁﬁ@:m “msmuQumﬂﬂﬁ'ﬂuuﬂm” (KGC-HSE-SOP-013)

Production Division and all sections / all units where used or storage of chemicals, gas, and fuel must be trained

in the dangers of chemicals and operating safely. Also put the SDS that received from HSE displayed in the working area,

to warning the hazards of substance(s) to the employees who must work with such chemicals or working in that area. Upon

receiving the revised SDS, a new version must replace immediately. In case of has new chemical(s); must inform to HSE
Division about the storage location, volume, and prepare all chemical data for the government permission (in case have
required laws). Including has duty to do MOC under Management of Change (MOC) system control (KGC-HSE-SOP-013).
46 fRulegeuarmsdaiiuaisiafiuazdud Afinnsldvianisdniiuansial Magasunssy waziinsu
L%ﬂtwaa Q:ﬁ'mﬁ’nﬁumimuQuﬂn’lwmiﬁhLﬁﬂiﬁ’ﬁm’mﬂaﬂﬂﬁﬂ QLL'Rm'i':'m'a‘um’mﬂuginimmn'muzusiq
sauBeiuvunany wasnisiunzilauresingdunselisanasasiunguunansuaudiiiaadas idu ganisifiu
Snuningaunse aawnsalssnuansiunssa \uauy

Person responsible for the chemical & product storage building where is chemicals / industrial gases / fuels are

used or stored. Must control the conditions for safe storage, must be inspection and ensures the integrity of the containers,
the expiration date, and the registration of hazardous substances in accordance with relevant control laws such as the

Hazardous Substance Storage Manual of the Department of Industrial Works (DIW), etc.

47 Sales & Marketing Division SLURATAUAINAL SDS URINANN U UaLHARAUNHANARL lAIRIUTEN AlAan

QA Division #3a Production Technology Division 1ﬁﬁugnﬁ%ﬁﬂﬁnﬂ‘i§’ﬂ\ﬂm
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Sales & Marketing Division is responsible to delivers the SDS of the Company's products and by-products obtained

from the QA Division or Production Technology Division to the customer upon request.

4.8 Logistic & Supply sourcing AUNINIALATENBASAINDL SDS UBINAANNUTASNARNNTINANAD 1A FalAsU

A7N QA Division #3@ Production Technology Division liunussngluusnisaudinanimusikasnaninvinanansla

289uFENY (el iANTUTaNianasiayanNLlaanN a9 1sARAR LN LSAARAALIAINITUUAT AINNHUNILT
WNigadad 1Y Ussn1ANSENsenaaIungsy 1589 N15UAIRYEUATIENNTNISIUARRIUNSTNTURATAL W.A.2558
vlusiu

Logistic & Supply sourcing Division is responsible for preparation & deliver of product and by-product’s SDS those

obtained from QA Division or Production Technology Division fo a servie provider company who is transports of products

and by-product for the Company. And ensuring the driver(s) keep such SDS on place along of transportation in accordance

with the applicable laws e.g. Transport of hazardous substances under responsible for the Department of Industrial Work,

2015.
5. JUARUNITATLLWINY (Practical)
5.1 ADTUNAALNAUAITLAN

Chemical storage area

511 nnununidnsldaisiail NM9aaa1ungsn w5ausiu FninfinruanaussnIwANLaannaaag
ADNUNIANLFITIAN N1 wazu1du luANSUR AT LARIAY TredanNITUAUN/ENe WSaMIUIILAUN ARINIUUR

Yo a o A @3 a a 1% 4 o [ ¥ o
gsnwmmaﬂ,uwum LW@@LL@ﬂ’J’]NLﬂu‘J$LHEI‘LIL€EI‘LI‘JﬂEI ANMNFEZDIA ﬁl@ﬂﬂQUﬂQ’]Ngﬂﬁlﬂﬂiuﬂﬁ‘i’QﬂLﬂUEI']N‘II@ﬂTViuﬂ
NHUNE

All units where are use of chemicals, industrial gases, or oil; have responsible to control the safety
conditions of the chemicals, gases, and oil storage facilities. Those supervisor or manager of each section / division must
determine the responsible person in the area to ensuring the suitability storage condition, cleanliness, and comply with the

legal requirement.
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512  wnununiiiinsldansiadl faeasunssy wiathdu azdeciladamuiidaiiu Smelasiums
uwsnszanelunsdiffinsunialuaasauanean 19y fin1sdnvia Bund, iiauvdentdany, mAsasmausissq uia
ABMaau | Avanean iadasiunsluitlaurassssunseeanlluanfuiisafiu

All units where are use of chemicals, industrial gases, or oil; must ensure that storage facility is adequately
prevented from spreading in case of a spill e.g. a Bund, a dam or a partition wall, a container support tray, or other

appropriate method as secondary containment to prevent any contamination of hazardous substances to other areas.

513 dwasiudigacdl SDS vamnaall Magaaunssa iy luiufidjinnuiiinslduiamsanfiu
TuRuiisuRnuay (1@ 4.5) Lﬁ"amuquﬂfnuﬂaamﬁ'ﬂlumsﬂﬁﬁamuﬁumﬁmﬁLLamfﬂifu wasivaLATENNS NN S Al
WNALARNLAU

Area owner(s) must have SDS of chemicals, industrial gas, or oil on place that has the operations or
handling by accountability (Item 4.5). For controls the safely operations of such chemicals and oils, also to preparedness in

case of an emergency case.

a o a o a4 1 el 1 a v © 3
514  doufiaanuasiai/aingiu Aedluasgdnaiaana anaaiemlagzaan finnsaanuldazaansae
s ldldenu wazrineannfsfiazqnanlilaviauussinaliiiadsznglinnaiia ivadasiunisiiaiwaslusd
wsan1ssziin

Chemicals / Qils storage locations; there must be enough light, good ventilated, store for convenient uses,

and keep away from the combustible’s materials or any ignition sources. To prevent the occurrence of fire case or explosion.

515  n1saalius1sAR/AdnUee 9 AasAilstauannsanuanaisiainssianuluiifeany (ANan1g

£
o @ aa

Wusnendngaunse nsnlssnuansmnssy) tneRarsandssiaudrAnyned

Various chemicals/ oil storage; consider the principles of a separation of different chemicals in same place.

(Hazardous material storage Manual of Department of Industrial Works) by considering the following important points: -

T a

al Y a [ > a 2 [=3 al aa 33 1 1 o 4
> d@1snnaluineaundalananisszidn AadueaniNUAINaIsaulAL NN ULLISLENLAUT R ;ﬂmnm“um
ligunsadnteuSiaiunsnnuls wazliinsaainnatedsunsie
Explosive hazardous substances; must be kept separately from other substances by clear restriction area.

The irrelevant person cannot access the storage area, and there must present a sign indicating a danger.
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weniiunsnaanaina1e wazanlansiitasalfizen dusuuanvianiguzussaasiaiidszian

'
a

nsavdasiiuwalveg liiunduduiagszaumaign wianulilugdmiunsa-as Ineanie

Q U

Separate acid from alkali and kept away from reactive metals. For the bottle or container of acidic or

alkaline at large size; must kept on the lower shelf or in the cabinet especially for acid-base substances.

asafiniialadeanlgaliifivlslumsusitlasinldldanmdnllls doluiine Busazui
fasdadnanafilaseanlamingulivinnsnssasanuazuilaiud aginegsmariilngdiuans
nantaluinas

The peroxide-producing chemical(s) must be stored in tightly closed container(s), not allowing air to enter,
put at dark, cool, and dry place. In case the peroxides are suspected; must checks and act immediately.

Do not place them near the monomer substances.

< Lo v a L4 & . '
LAURITNIN oxidizer THYeananslalel uazanssziiinle $98M3 reducing agents A9 9)
Keep the oxidizer agents away from flammable substances, explosive materials, including reducing

agents.

nsnitilu Oxidizer i 1lasnaa3n dansa lumsn Aasanwwanainnsadunsd a1slalvl uazans
suiinle
Oxidizer acid(s) e.g. perchloric, sulfuric, or nitric; must separate from organic acids, flammable chemicals,

and explosive substances.

AALAFANIAAUTARTANTUNITUNSI LA UTaR1TINaagNEnsa/A1e wiaaliluiuiinsaidiansiall
unsalua

Provide the chemicals / oils absorbent or the neutralizer ready to be used in the event of a chemical spill.

Huinssydunlasuansiail Junitlanigus Junsnaty wsaduiindsinani

Record of exposure, date of container opening, expiration date, or properly disposal date.
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52 msdszifiuduasiamsldansiail AMgAaIUNTTN wazudNy

Hazards assessment of the Chemicals, Industrial gases, and oil.

521 unun/he fifnnsldenu wae viafinsdnfiuasiadl Mdaaaunssa uazieiu Wvinmeilsafiu
analludunselumunnulaanie gunw wAzHANsENUAaRILIARDN 1ﬁ’ﬂi@unquﬁ”’amiﬂﬂmmu N19M59A
aua n19U iR LASHNINNNTAALRY agtasTlaz 1 ASe (Hazards identification & Risk assessment: KGC-HSE-
SOP-004)

All units where chemicals, industrial gases, and oils are used, produced, or stored; must conduct the
hazard assessment in terms of safety, health, and environmental impact. Covers to the designed, monitoring, operations,

and storage conditions at least once a year. (Hazards identification & Risk assessment: KGC-HSE-SOP-004).

522 nsaansilagunlainsld wasueasAlssnavaasansiail wasuntusussy wseananmsld

szilgulJimiFainsannisnisidasuuilas (Management of Change (MOC) system control: KGC-HSE-SOP-013)
When there is a change in uses, chemical composition has changed, change of container / packaging, or
cancel the use of chemicals - oil. The relevant section must be request for approval of that change with their line command

and authorized persons follows to the management of change (MOC) system control procedure (KGC-HSE-SOP-013).

523  medamAuasaiuasiiuiianlfitnu wwundfuiateudasuuntBnalunsiafiugega

Lmzﬁ'ﬁnﬁumimﬂﬁl’luﬂ?uﬁmﬁﬁﬁuum Lﬁ:'aaﬂm’m'g‘uufa‘au?'aqﬁaWIﬁmnLaumn'l‘nl'luﬁl,l,azn'liizl,ﬁm‘nmm'imfl

Chemicals and oils storage at workplace; the responsible section must set up the maximum storage
volume. And control stored as specified quantity; to reduce the violence or emergency accident from chemicals fire &
exposures.

524  wwuniiimsanfivasaiuaziniuy o anliiRu Aasnsradaunazlssiiuannlaannauas
Rufiadreasiiana uazdaindaunisdasiunisunsnszanavasarsiaiivazindulunsdiinnisunsaluals
RV ENEACEN

The section(s) where is chemical and oil stored at working area; must be checked and assessed the safety

condition by regularly. And provide appropriate protection against the spread of chemicals and oil in the spillage incident.
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53  N1SUUNNE WASNTENEmnaTIAN NIgAsIunssy NNy

Loading / Unloading / and Transferring of Chemical, Industrial gases, and Oils.

531  thandn Swiiisulateauniuaunisaudie dedne uaznisldnuasiall fdeasunssa dnsiu
\Famas luanauduiintaurany Tneluamsivinnisauie duine viaindauiiass winnudeslJinnudse
Anuszinseds sudunumuduaaulussiioul §in @:ﬁﬂﬂ’)’]uﬂ@ﬂﬂﬁﬂ%ﬂﬂﬁﬁi‘ﬁﬁﬂﬁgu 9 uazAlanAIN
UaandeilunandAmny

Production Division is responsible for control loading / unloading / transfer / and the handling of chemicals,
industrial gases, and oils under their responsibility. While loading, transferring, or moving those substances; the operators

must be careful work according to its procedures, SDS, or the relevant manual by ensuring the safety first.

532  MsUUMHEIsiAN AMT9ARIUNTTN WERLNULTRINAY axFRIAWYNIIWYINLT Stand by man #994
anmwsadiagiinlilvihnsaudiessafl wazasuanluiufinasuaunsaudsansiadl sanfensaannandanlunis
'5'61wﬁa"ﬂuqﬂnsniﬂmﬁ'u’é’umwdquqﬂﬂammwﬁm'\uﬁqzL{l'ﬂv‘i'\n'\s‘nud']ﬂﬂ'mﬂﬁ mqqaaumwauyﬁtﬁmmﬁ
asaunulsznialn mg299m Hydrocarbon uazansaunseTiusta AauAinsaId NNAuRIIB I Az N sIudne
A5LAd

Loading / Un-loading of chemicals, industrial gas, or fuel must have employee(s) has duty for stand by

man to inspect the vehicle that will enter the loading area. Sign a chemical transport control record, check the readiness of
PPE for the employees who will do chemical’s loading / un-loading, inspect the integrity of the flame arrestor, periodically

inspect the hydrocarbon gas and hazardous substances since the vehicle entering the loading area.

533  uuleuIAINssNkasdaniings duinnnsiasaudutundnlaannaaasalnsallndi sondis
alnsainiNesdafinannusn wianAnRYANHAILAAINITATIARAL
Engineering and Maintenance Division has responsible for verifying the safety of electrical equipment and

involved equipment attached with the lorry truck. Then put the “Passed Inspection” sticker for confirm the verification.

53.4  Logistic & Supply sourcing Division N SUAATAL AILANAUGIEUTRRIAILIAOAL AISLAN

HRRANI VSBNARNMYINaNARE LA luAMNFURATRUTRIAUN FelunmsininuLEENY vEagiuman innisaudne

ey

usadennga15uY Wl JiRnuniaanussingsds anduumutunaulussideul§iis alaniasdas Ins

U

0 0 = a [~ s
Adsnsrnudaasnaiilunan
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Logistic & Supply sourcing Division is responsible for control the loading or transferring of the raw materials,

chemicals, products, or by-products under their accountabilities. While employees or the contractor(s) perform those loading

/ transferring; must be safely operate according to its procedures, SDS, or the relevant manual by ensuring the safety first.

53.5

CONFIDENTIAL

nsananansiAnlaanna ArgsNa1TuIRIN

The chemicals safely transfer, should consider: -

a aa 1 1 ' aa @ [ o o
> ﬁuﬂ“ﬂﬂﬂﬂ’]iLﬂNﬂﬁTﬂﬂﬂﬁ‘iﬂ’]ﬂLﬂ L 5’1ﬁﬂ\iﬂ’]‘iﬂ’]ﬂLVI@’]?LﬂNVILﬂ‘L!‘lIﬂQLHN ﬂ’Ji"a‘S’NL’a‘ﬂ\‘lﬂ’]iﬂ\‘l

N92A18 ANABINITANLNAITIARNLL UABAUAINBITEIIETDINTTUNS Iua 1Tlusy
Type of chemicals to be transferred; such as if solid chemicals are transfer, be careful with the

diffusion. If loading / unloading liquid chemicals, be careful about spilling, etc.

nsdnamasiiiiaaalain WiinlusSnafianiadiamlas Sargusseciu Tnadassa
grounding & bonding UB4Yia ANIRITLAN Lmzqﬂnszﬁﬁﬂuiamﬁuuﬁnﬁu \alinisnszane
faaslszalwiradadiiiaiuluassgiu iladeginsainnaietumeiuudalilsasisld
asietag 30 3ud neuFuaune ginsaiildlumsiamanslawasdaaiiulavziialilszq
Ihadagfinaiuaasaluaasanaduls

Flammable substances loading / transferring; should do in a well-ventilated area with the support tray.
Must be connect the grounding & bonding system of the pipe, hose, chemical tank, and equipment
that is metal with earth rod. So that the appearances of electrostatic will being flow to the ground. Once
all equipment is connected to ground; waits at least 30 seconds before start loading / unloading. And
any flammable transfer apparatus must be metal. So, the resulting electrostatic charge can flow to a

ground.

AnsuarsiaiMmtduraanadlali nsinausaadsldansinisluatasansANEHAUAATEN
nau lagldiaanlunsusuinnansinisiualidasndt 2 wii
For flammable liquid chemicals; the loading / unloading start should provide a gradual initial chemical

flow velocity. By using time to adjust the speed not less than 2 minutes.
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nsussquadluandainaifinnuauasmausLseq fasll Equalizing Line iasunaszuLuas 1
ussﬂlué’nHm:mnﬁumﬁuzﬁum (Bottom fill) u%‘m%‘mmsmﬁq’m&’ﬁuuu (Top fill, Splash fill)
WaantBinalaszmefianindy wazdastunmainlanmansiialiihadadluszuuszuing
n1sAUNY

Loading of pressurized fluid or gas into the container requires an Equalizing Line to balance the
system. And loading as Bottom fill up, avoid filling from the top (Top fill, Splash fill) to reduce the
appearances vapor. Prevent the likelihood of electrostatic discharge in the system during loading /

unloading.

nstAfausnawasn1sun bld

Movement and Handling

é’ﬁﬂﬁﬁﬁmuﬁumsmﬁ MMaARIUNSTN wazynaiy azaaliRnIn SDS aasansiulag
LASIASA

Each person who works with chemicals, industrial gases, and oils; must strictly comply with that SDS.
wnnfifinaeiauthe wisdfiReuiusisai/ diuiitamasalualaine AaidanAATUY
viailmsmsfisnzan iiadasiunisunsnszaravasanslunsdinanisunialua

The area(s) where has movement or operator working with chemicals / oils that easily to leak. Must be

provide absorbent materials or have appropriate measures to prevent spreading of chemicals spillage.

gl fiRaufeanuansiail Adanannssu waziiu Aasldialnsalifasnudunsadou

yAAa (PPE) Tiuanzannunisdjimnaunivinas

The operator(s) who is working with chemicals, industrial gases, and oils; must prepares and uses the

right personal protective equipment (PPE) as appropriate with the work performed.

a oa gf o a v o @ A A oa o [ [=3 o ¥
ANTLANUNTRUINNUNARINITNIAA ‘I)I‘Jﬂ‘VILﬂﬂﬂ']ﬂﬂ’]iﬂﬂi’})‘lvi@@’]ﬂﬂﬂiﬂﬂLﬂ‘LI ﬂ’]%‘u’]vlﬂal“ﬂ n19Auu
ang wsanisaaaudie aavirldiaamnssidaunguniadiineasdag
Chemicals or oils to be removed; or caused by a spilled from storage / handling / loading / or

transferred, must send to disposal in accordance with applicable legal regulations.
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54  mepsannstadnuivasasiuniegniau

Emergency Preparedness Response

s

541  ynueundisinnganiiu/ finnsldansied igansimnssn wiaundu AasdnmsangUlnsaluaziani
o a a 1 [ s o o a @)
SV ENEACEN Lmﬂuw%'@u”lunizﬁmﬂmq:qnLau LY "MQQWH‘U Ng1e NAULNARY LLae PPE Lﬂ‘uﬁ’l’u
Each unit(s) where chemicals, industrial gases, oils are stored or on handling; must provide the equipment

and suitable materials preparedness while emergency case occurs e.g. absorbent, sand, fire extinguishers, and PPE, etc.

542  wnuwunfiimsaniy / ingldasiail Agaagiunssu viaudu AeslfiiRniu SDS uazdgnng
UPIRNUAAEITRINUNMSAILANMTANIUNITALAITTRAUY 9
Each unit(s) where chemicals, industrial gases, oils are stored or on handling; must comply with such SDS

and operating procedures relevant to the control of those operations.

543  NTUANSIAN NN1RARIUNTTN winiau unialuaiBunaudndas T iRauAuuzinly sps
pR98159U usimnwunsialualutFannann WiaNgUzUsILREMNY Wiannmandu iy inaelusl szidia Td
ﬁﬁtﬁumimuimﬁﬂuﬂﬁﬁa L’%‘:'m ﬂﬁimﬂutﬁnﬁngﬂﬁu (Emergency preparedness and response (EPR) & Evacuation
plan: KGC-HSE-SOP-002)

In case of a small spills of chemical, industrial gas, or oil; to be practices follow an instruction SDS of that
substance. But in case of large leakage is found, damaged containers, or there is the emergency happens such as a fire
and explosion; must be perform follow the Emergency Preparedness and Response (EPR) & Evacuation Plan procedure

(KGC-HSE-SOP-002).
55  msmsaadaman1sannusaznsdjinauiuasail frgasunssy uaziidu
Audit / Monitoring a storage area and the operations of Chemicals, Industrial gases, and Oils.
551  nnununiiansaniuwaznsdfineuiuansieil Angansiunssy dnsiu gdaviadszinniiamiily

ANSLANDUASIE Tﬁ';j'ﬁ'mmsl,mun/éhﬂ ﬁwumé’%’uﬁm"n'auv'hmsmsqqa'aumwﬂa'ﬂmﬁ'ﬂmsﬁhmsmimﬁu,mﬁ'\sfl'u

L“ﬂuﬂﬁz'«‘»‘hnmﬁﬂu Tnelduuunass Inspection checklist of Chemical's handling & Storage area (KGC-HSE-FM-036)
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Each unit(s) where chemicals, industrial gases, or oils are stored and handling; such the types or
categories classified as hazardous substances. The manager (Section/Division) must assignment a responsible person to
monitors the safety condition on monthly by uses “Inspection checklist of Chemical's handling & Storage area (KGC-HSE-

FM-036)” form.

Lo . [ a v & a ea a '
55.2 HSE Division wag Safety Committee Lﬂuﬁﬂ‘iqgﬂﬂﬂqﬂﬂq‘iﬂﬂtﬂu Ltaxﬂﬁsﬂgum’mmmwumﬁmma:
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a i A A a a [=3 = a wa a a ey Y [l a
WUN ﬂ‘imwuquuﬂdlﬂﬂ\lﬂ’]‘i"ﬂﬂLﬂUM‘iﬂﬂ’]iﬂQUﬁﬂ’]uﬂUﬂ’I‘iLﬂN mmqmmunssu LASUITNU VLNﬁﬂﬂﬂﬁsl’stiﬂ‘Ll
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¥ o

AAAIUUANTANYUNILAILAN %ﬁmsmm’m‘luﬁﬂs:quﬂmxnssumsmwﬂ@@mﬁﬂ wasvin1sssudsuRntauli
aniunisdsudgeunlasialyl

HSE Division and Safety Committee shall be audit and monitor a storage area and the operations handling
of each unit(s). In case found each one stored or operating with the Chemicals, Industrial gases, and Oils are not comply
with regulatory requirements or laws; will be reported at the meeting of the safety committee. In order to open the action plan

with specify the responsible person for take correction.

553 lunsalfiwudaunwsasliununiiiaadassniidunisunlaiui wasnanasnisuiladaunnsas 6
AsraaUasAiunsinanlss@niuanisunlauaziuinug

In case that a non-compliance is found, the relevant unit must take corrective action immediate. And after

correcting the action plan, the auditor will be monitoring the effectiveness of that correction and record the results.
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6. 1uNnALNea9 RECORD

Document / Record

Filing by

Place

Respond person Keep Period

KGC-HSE-FM-036: Inspection checklist of

Chemical's handling & Storage area

Area Owner

Area Owner

N/A 2

7. LaN@"9LAEI989 REFERENCE DOCUMENT

KGC-HSE-SOP-002: Emergency preparedness and response (EPR) & Evacuation plan

KGC-HSE-SOP-004: Hazards identification & Risk assessment

KGC-HSE-SOP-013: Management of Change (MOC) system control

KGC-HSE-SOP-016: Process Safety Information (PSI)
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Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec SUM
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Visitor AacaY 13| 17 8| 4| 13| 4| s 13 7] 11| 13] 3 s| 7] 8| 14 6 6| 15| 11] 9 3
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21viia-suida-dstanang 7 3] 2| 3] 3] 5 6/ 8 2| 2| 5 51 2| 4| 10| 5 2l 1 1 4 1
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gunuaivu/miaseu 4 1 6
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seifauANUaendBd uFLN1g Loading — Unloading @194A%
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5. Workflow setfigun1satiuenu
N/A

6. WORKING PROCESS sziilain19aALduu
N/A
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KGC&KAC-HSE-WI-009

seifauANUaendBd uFLN1g Loading — Unloading @194A%
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KGC&KAC-HSE-WI-009

seifauANUaendBd uFLN1g Loading — Unloading @194A%

v dafmuaiasiuginsalilesiusunaediuyana §11sU Tank Car

PPE fisnLasan
UNIA sedassiadl PPE 19AU PPE &34 UNLILUB
ARl luwazdn ldeu Aasdlalunsaignidu
1 CHX
2 HX
3 IAA
4 IPEA High COD WW - NHNilasie
5 Basin WW - LIBATBLALAL/MTRNSTITINTN
6 IPEA - wihnnnsasansiad + 1dnsag
7 MEOH - eilefiudaal
8 MPD - gafiudsiAl
9 PA9T High COD WW - saaWinneneiiady (Fawman,
10 TBA Numin)
11 TOL
12 H2S04
13 NaOH
UNEILUB)

5 =

1. 4a3anli81989a1n Safety Data Sheet (SDS)
2. PPE =Personal Protective Equipment (gunsnitasiudunsediuynng)

o [ S
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4. gmdunstlaessasintmenesssua iiiaman, Wuwan azdedldsaavintisiadniunmsiuuds aseylan 1y

wWasuwdusasintmeneassuanluanizyinnis unloading intiu

8. ENVRONEMRNT EFFECT & WASTE MANAGEMENT Nansxwuﬁﬂuﬁmqmé’au & NN9AANNTURILAE

N/A
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Document code THALANEANS Document name T818N4"3

KGC&KAC-HSE-FI-069 WUUATIRANINIDIVTNLANTAN LATIDIUAINARTUDT

CONFIDENTIAL Effective date: 5 Apr 23

Page 7 of 7 Rev. 00



HSE Basic Training : HSE Agenda Training G

H-E Agenda Training
>

>
» HSE Regulation
** Security 0

ENVIRONMENT

|


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now

HSE Basic Training : Security (uraray G@C

ANSVIDUANMLINDAIVD

< WuANTYaaUEYIN LazkanUnsvatdNuiidon Gate-1

* WY TOWILNU KFORTBIDINFFVAUAAULRNATNT

UszaniJoaumsia G-1

finsioldniiniishusnanulasnny
usnautlon Gate-1 wiowauaniinstg WU 159911


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now

HSE Basic Training : Security

Gate Control Management

Gate-1 (G-1) Main Gate North :
v nfinsia/uanuns/dvoq
v’ Contact point/card exchange/delivery the good
Gate-2 (G-2) Main Gate South :
v amannunson (ns/PPE/Aswaasosinu) Aouidiuiinaiu

v Check point (ID , PPE and Prohibited Items) before entering restricted

area
Gate-3:
v saauaIansiaN, Sa5UNanA L, sOL8HU 180 SOLASU
v Chemical truck, Product truck, Hiab or Crane
Gate-4 :
v dusuniinaunassumanasuviniu
v KGC/ KAC staff and internal Contractor only
Gate-5:
v dusuniinaunasssumanasuviniu
v KGC/ KAC staff and internal Contractor only
Gate-6:
v saaudIansiai, sa5UNanA L, sOL8HU K80 SOLASU
v Chemical truck, Product truck, Hiab or Crane
Gate-7 :
v 7593ANUNSoN (Uns/PPE/&snassiaaiin) Aouldiiuiiniaina
v Check point (ID , PPE and Prohibited Items) before
entering restricted area
Gate 8-9-10-11:
v dmsulusairiivsnasunondilssnu (Ruididen)

Gate-12 :
v ﬂ‘sz@ﬁm%‘uﬂiﬂiLﬁmmmma:qmﬁuLmﬁu
v’ Use for emergency only

Gate-13
v ﬂ‘sz@ﬁm%‘uﬂiﬂiLﬁmmmma:qmﬁuLmﬁu
v Use for emergency only

Gate-14 :
v ﬂ‘sz@ﬁm%‘uﬂiﬂiLﬁmmmma:qmﬁuLmﬁu
v’ Use for emergency only



http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now
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HSE Basic Training : Security
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HSE Basic Training : Security &t

asAuANgIuNKue (Vehicle Control)
> auaNANNEILadsariinanaaluussEv : 20 km/hr

20 km/hr

> uaaunnuzluiunaansanaIniiney : aaluNuNNA LA IRTUNT ULV



http://www.tracker-software.com/buy-now
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Advanced Materials

HSE Basic Training : Security Kuraray@T' Kkuraray

90DATOINTEIUEUR

ynaaasoaudamsu Visitor
B measosuddmSuniinnuy

90380308 UdNTUNINNULAzES UM YsE
90380 308UATIATNHVTUAAGBUANTNT

B  eveesosuddmsuiesy e wazsopusiased


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now

HSE Basic Training : Security Kuraray G

AsAnnIsauaIuwInue (Vehicle Control)

[-%

> witnau uasiisumsndssanaunsalisadinunenadad Tusuanauasinsounnasawiniiu

4
YU ANTENULUG

wuuaRnNLNaS

2
winnu KGC/ KAC ’LQ

I0EUG ANTENULIUG \0
wuuaRnNLNaS @

wd.Uszan


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now
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HSE Basic Training : Security
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HSE Activity T/A 2024

U9MKuUOMSLaGUIUWIKU:NMETUWURUD Y NUD.

b

- davlsanwScgvaaluiiumun nud. MKruaudvsauda:zUs:inn

KU sa Mobile crane, Chemical truck, Container, Trailer, Semi-trailer

< Suduns - ANS (lawi:3uviu) 07.00 — 08.00 u. ua: 16.30 — 17.30 u.

JUs:innguwiku: AWISOFVEQ LamIVLAuUsa
Tuwnu
snoNsYIUguUA 80 nu./uu.
snguddduunna 80 nu./vu.
snaudussnnuu101§n (sons:u:) 80 nu./vu.
salasaisdouynna (sad snva uazsnlagaisdua) 80 nu./vw.
salAsu (mobile crane) 60 nu./uU. 07.00-08.00 wu.
- - ua:
SOUSSNNOANDUQOS1Y 60 nu./vu.

: : 16.30 — 17.30 u.
saussnN sngussnn (container) sSOWDY (trailer) sn 45 nu./su. (lawn3urinas)
lOWOV (semi-trailer)
saussNNRUNStUWIAY (special equipment) 45 nu./vW. l@wi:3urnms

Us:mAdAugaaknssuukoussnning A 68/2557
139V MSAdUAUMSDSIDSIUNGUTAUDOAIMNSSULa:MISDRaaKNSSUWURLIUMWAQ


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now

AMANUIN U-17

A981ULAUNIINTSVUEE5LAT NARNNS LaZNINVDAEYVDILATING



















seulsydniu

dansusn : ARusavionun
dasa : 63-9381
15y 14/06/2024 00:00:00
ﬁuan : 14/06/2024 23:59:00
s6u Funi A0UY 3u A0UT 13U Audn A0TUN AUAR 52U szaEne(nN.) ANUBIFIAR
1 14/06/2024 ANUEIAY 07:23:32 A.3UANA a.1favTsaad 258089 07:23:33 A.3NUAWA a.1lavTveay A.588a9 05 0 2. 1w 0 61
2 14/06/2024 ANNEUAY 07:23:34 A.IUAWA B.1avsEaad a.558a9 07:24:26 /.1UAWA B.1avTvead A.588a9 0 0 21w, 1w 0 61
3 14/06/2024 [0 LiduLAIag 07:27:38 f.17UAINA a.fiavsvaay A.5v8a9 07:28:19 A.17UAWA a.1favsaas A.svaay 07U 0 2u. 1 Ui 0 0
4 14/06/2024 5039 07:28:19 A.IUAWA B.1avsEaad a.558a9 07:36:15 7.3UAWA B.1avTvead A.588a9 0 5u 0 21w, 8 WA 321 54
5 14/06/2024 [0 LiduLAIag 07:36:15 f.37UAINA a.Lfiavsyaay A.5v0a9 07:36:23 A.17UAWA a.1favssaas A.svaay 07U 0 2u. 1 Ui 0 0
6 14/06/2024 5039 07:36:23 A.IUAWA B.1avsEaad a.558a9 07:44:24 7.1UAWA B.1avTvaad A.588a9 05 0 21w, 9 WA 0.69 9
7 14/06/2024 [0 LiduLAIag 07:44:24 f.17UAINA a.Lfiavsvaas A.5vaa9 07:44:25 A.11UaWA a.1favssaas A.svaay 07U 0 2u. 1 Ui 0.02 0
8 14/06/2024 5039 07:44:25 A.IUAWA B.1avsEaad a.558a9 07:49:31 7.3UAWA B.1avsvead A.588a9 0 5u 0 21w, 6 WA 0.45 9
9 14/06/2024 A0 LiduLAIag 07:49:31 f.17UANA a.Lfiavsyaas A.5v8a9 07:49:35 A.17U0WA a.1favssaas A.svaay 07U 0 2u. 1 Ui 0.01 0
10 14/06/2024 5099 07:49:35 .17UANA a.Lflavsraay A.5vea9 07:59:26 a1l a.flavsseas a.5v0a9 0§u 0 2. 10 Wi 2.98 42
11 14/06/2024 [0 LiduLAIag 07:59:26 o211l a.1fiavszaas 355809 08:16:08 o911l a.1fiavsvans a.58ua9 07U 0 2u. 17 i 0.01 0
12 14/06/2024 5039 08:16:08 sl a.dfiasszaas 3.5vaa9 08:19:55 a. el a.flasszaad a.szaag 03 0 25w, 4 WA 0.58 28
13 14/06/2024 [0 LiduLAIa 08:19:55 o./2811lv a.1fiavszaas 355809 08:19:57 o911l a.fiavsvans 258009 07U 0 2u. 1 i 0 0
14 14/06/2024 5039 08:19:57 sl a.dfiasszaas 3.svaa9 08:23:25 a. el a.flavszaad a.szaag 03 0 25w, 4 WA 0.55 8
15 14/06/2024 303260 08:23:25 o./2811lv a.1fiavszaas a.558a9 09:15:51 o911l a.1fiavszans a.58ua9 07U 0 2u. 53 Ui 0 0
16 14/06/2024 5039 09:15:51 sl a.dfiasszaas 3.svaa9 09:17:51 a. el a.flasszaad a.szaag 03 0 21w, 2 WA 0 0
17 14/06/2024 [0 LiduLAIag 09:17:51 o211l a.1fiavszaas a.558a9 09:22:28 o911l a.fiavsvaas a.58ua9 07U 0 2u. 5 Ui 0 0
18 14/06/2024 30170512 09:18:00 .11l a.fiavsyaas 253009 09:44:42 oyl a.flavsseas a.5vaa9 03U 0 2. 27 Wi 0 0
19 14/06/2024 5039 09:22:28 o211l a.1fiavszaas 355809 09:24:36 o911l a.fiavsvand a.58ua9 07U 0 2u. 3 Ui 0.03 4
20 14/06/2024 2a0'liduieiag 09:24:36 sl a.diasszaas 3.5vaa9 09:30:48 a. el a.flasszaad a.szaag 03 0 21w, 7w 0.07 0
21 14/06/2024 5039 09:30:48 o211l a.1fiavszaas a.558a9 09:38:01 o911l a.1fiavsvans a.58ua9 07U 0 2u. 8 Ui 0.44 5
22 14/06/2024 2a0'Liduieiag 09:38:01 sl a.diasszaas a.svaa0 09:38:50 a. el a.flasszaad a.szaag 03 0 25w, 1 WA 0 0
23 14/06/2024 5039 09:38:50 o./2811lv a.1fiavszaay a.558a9 09:44:43 o911l a.fiavsvans a.58ua9 07U 0 2u. 6 U 0.3 10
24 14/06/2024 50320 09:44:43 sl a.dfiasszaas a.svaa9 10:10:36 a. el a.flasszaad a.szaag 0 5u 0 21u. 26 ¥ 0 0
25 14/06/2024 5039 10:10:36 o./2811lv a.1fiavszaas a.558a9 10:17:19 o911l a.1fiavsvans a.58ua9 07U 0 2u. 7 Ui 0.28 7
26 14/06/2024 2a0'liduieiag 10:17:19 sl a.dfiasszaas 3.svaa9 10:20:05 a. el a.flasszaad a.szaag 03 0 21w, 3w 0.02 0
27 14/06/2024 5039 10:20:05 o211l a.1fiavszaay 355809 10:28:39 o911l a.fiavsvans a.58ua9 07U 0 2u. 9 Ui 0.53 5
28 14/06/2024 |siuansraulunistiud 10:20:35 sl a.dfiasszaas a.svaa9 10:20:35 a. el a.dlasszaas aszaag 0 3u 0 2iw. 0 WA 0 3
29 14/06/2024 Raa'liduia3ag 10:28:39 a1l a.fiavszeas a.sveay 10:33:00 a.vaTily a.dfiavsseas a.svaay 0 §u 0 201, 5 Ui 0.01 0
30 14/06/2024 5039 10:33:00 el a.dfiasszaas a.svaa9 10:37:56 a. el a.dflasszaas aszaag 0 3u 0 20w, 5 WA 0.99 25
31 14/06/2024 Raa'liduia3ag 10:37:56 a1l a.fiavsseas a.sveay 10:39:22 a.aTily a.fiavsseas a.svaay 0 §u 0 2u. 2 i 0 0
32 14/06/2024 5099 10:39:22 a.0e iy a.1fiavszag A.5z8a9 11:36:42 a.uuavlarlvia a.unvazys 31813 031 0 26u. 58 U1 41.01 73
33 14/06/2024 ANuEAU 10:49:53 o211l a.1fiavszaas a.558a9 10:49:54 o911l a.1fiavszaas A.5z0a9 0 U 0 2u. 1 Ui 0 61
34 14/06/2024 ANNEIAY 10:49:56 el a.dfiasszaas 3.svaa9 10:49:58 a. el a.dlasszaas aszaag 03 0 21w, 1w 0 61
35 14/06/2024 ANuEAU 10:51:00 o211l a.1fiavszaas a.5z8a9 10:51:01 o911l a.1fiavszaas A.5zua9 0 U 0 2u. 1 Ui 0 61
36 14/06/2024 ANNEIAY 10:55:06 AU . SAuWRIUT 253889 10:56:02 711020 a.dauWaiu A.538a9 0 0 21w, 1w 0 61
37 14/06/2024 ANUSILAY 10:57:01 7.17021 2. dauWaIN 3.588a9 10:57:11 637021 a.fiauWmiu 253829 03u 0 2u. 1 i 0 61
38 14/06/2024 ANNEIAY 10:57:43 AU . SAuWRIUT 253889 10:58:24 a.fauWaiu a.dauwaiun a.szaas 03 0 21w, 1w 0 61
39 14/06/2024 |hiugnvsraulunistiud 11:07:23 A.uyNNE 2. dANWRIUT 2535889 11:07:23 fA.uzUg 2. dauimiun A.53aa9 0¥u 0 20u. 0 A 0 0
40 14/06/2024 ANUBIAY 11:09:30 /.45208 a.fdauWmiu 2.558a9 11:09:56 f.052104 2. AN 258829 03U 0 2w, 1 i 0 61
41 14/06/2024 ANNEIAY 11:11:57 A.uyNNE 2. dANWRIT 2535889 11:12:09 A.uzUg 2. dauimiun A.53aa9 0¥u 0 2u. 1w 0 61
42 14/06/2024 ANUBIAY 11:13:58 /.45204 a.fauWmiu .558a9 11:14:10 0052134 2. AN 258829 07U 0 2u. 1 i 0 61
43 14/06/2024 ANNEIAY 11:17:42 a.11lv a.1n9azy .24813 11:18:53 /. 11lv 2.119agy9 32845 0Ju 0 2u. 2 i 0 73
44 14/06/2024 ANuBIAY 11:24:13 a.1109 2.u19agy9 3.29813 11:24:32 a.12n'laluA 201988y A.48u3 0 3u 0 213 1 uvA 0 61
45 14/06/2024 ANNBILAY 11:25:04 o.121'00A2 2.u19a%Y A.48U3 11:25:14 a.120'10A2 2019889 2. 48 Y3 0 Ju 0 2u. 1 i 0 61
46 14/06/2024 ANuBIAY 11:25:50 a.1109 2.119a%Y 329815 11:26:05 0. 1109 2.11988Y9 3.2815 0 3u 0 213 1 uvA 0 61
47 14/06/2024 ANNBILAY 11:27:08 6.7 2.u19a89 3. 14815 11:28:05 0.1 a.u19avN9 3.14815 0 Ju 0 2u. 1 i 0 61
48 14/06/2024 ANuBIAY 11:28:45 a.1109 2.119a%Y 329815 11:29:15 0. 1109 2.11988Y9 3.2815 0 3u 0 213 1 uvA 0 61
49 14/06/2024 ANNBILAY 11:30:01 6.7 2.u19a89 3. 14815 11:30:12 0.1 a.u19avN9 3.9815 0 Ju 0 2u. 1 i 0 61
50 14/06/2024 Raa'liduiaiag 11:36:42 f.1uavdarlvia a.unvarud 3. 4au3 11:38:43 a.vuavlariva a.u1vazud 3.4au%F 0 3u 0 2031 3 uA 0 0
51 14/06/2024 5099 11:38:43 a.1uavla1 A a.u19asNd 3.4au3 13:05:00 5.Aa915Ed .10 uTwE a.andons 0Ju 1 2u. 27 wi 78.53 67
52 14/06/2024 ANUBIAY 11:41:29 f.1uavdanlvia a.unvarue 3. 4au3 11:42:35 f.OZLAHULGAH 2.1198YNY 3.2A13 03U 0 203 2 A 0 67
53 14/06/2024 ANUSILAY 11:43:04 A0z dauLdn 2.019aYN9 . 0aL3 11:43:05 f.OABULSE 2.U19RZNY . 20AL3 0Ju 0 2u. 1 i 0 61
54 14/06/2024 ANUBIAY 11:43:39 f.asLAEULAE B.U19aTN9 32815 11:43:42 f.OZLAHULGAH 2.1198YNY 3.2A13 03u 0 213 1 uvA 0 61
55 14/06/2024 ANUSILAY 11:44:07 Aoz dauLdn 2.019aYN9 . 0aL3 11:44:20 f.OABULEE 2.U19RZUY . 20AL3 0§u 0 2u. 1 i 0 61
56 14/06/2024 ANUBIAY 11:46:12 f.asLAEULAE B.U19aTN9 2815 11:46:39 a.19 2.¢3512 2. 0813 03u 0 213 1 uvA 0 61
57 14/06/2024 ANUSILAY 11:51:10 6.919 2.35120 2. 2813 11:51:19 o.119 2.635121 2. 4813 0§u 0 2u. 1 i 0 61




s6u Funi AauY 3u A01UT 13U Audn AU duAR 52U szaEne(ny.) ANUBIFIAR
58 14/06/2024 ANUEIAY 11:51:24 a.19 a.A357121 . 04803 11:51:27 /.19 2.A357120 2. 1835 0¥u 0 2u. 1w 0 61
59 14/06/2024 ANNGILAY 11:52:43 6.909 2.635121 2. 4813 11:52:44 o.919 2.635121 2. 4813 0Ju 0 2u. 1 Ui 0 61
60 14/06/2024 ANUEAY 11:53:10 6.919 2635121 2. 29813 11:54:03 £.1UDIN B.A351U .A4aUF 05u 0 2. 1 Ui 0 61
61 14/06/2024 ANNBILAY 11:54:17 7.AUBIIN B.AFI1ZN 2. UIUF 11:55:21 6.1U2I2Y 2.A3512 .U 0 Ju 0 2u. 2 Ui 0 62
62 14/06/2024 ANuEAU 11:56:25 7.4UDIIN D.AT51UN 2. 28813 11:57:19 £.1UDIN B.A351U .A4aUF 07U 0 2u. 1 Ui 0 61
63 14/06/2024 ANNBILAY 11:57:24 7.AUBIUIN B.AFI1UN 2. UIUF 11:57:26 §.1U2I2Y 2.A3512) .U 0Ju 0 2u. 1 Ui 0 61
64 14/06/2024 ANuEAU 11:57:28 7.4UDIIN D.AT512 2. 28813 11:57:40 £.1UDIN B.A31U .A4AUF 07U 0 2u. 1 Ui 0 61
65 14/06/2024 ANNBILAY 11:57:41 7.AUBIIN B.AFI1ZN A.UIUF 11:57:55 §.1UDI2Y 2.A3512) . AU 0§u 0 2u. 1 Ui 0 61
66 14/06/2024 ANUEIAY 11:58:00 A.UUDINN 2.AT512 2.8 UT 11:58:25 0.859n6 2.635121 3. 24813 0¥u 0 2u. 1w 0 61
67 14/06/2024 ANNGILAY 11:58:34 5.854n8 8.A35711N 2.UA13 11:58:48 0.834NA 2.A35120 2. 1813 05U 0 %u. 1 Ui 0 61
68 14/06/2024 ANuEAU 12:02:24 f.UWNTY 2435120 2. 0813 12:04:13 A.UWNTY 2.A35120 2. 9813 07U 0 2u. 2 Ui 0 66
69 14/06/2024 ANNGILAY 12:04:15 6.UWN5E 235120 3. 4813 12:04:56 H.UWNIY 2.A35120 3. 4813 0Ju 0 2u. 1 Ui 0 61
70 14/06/2024 ANuEAU 12:05:17 f.UWNTY 2435120 2. 0813 12:05:34 A.UWNTY 2.A35120 2. 9813 07U 0 2u. 1 Ui 0 61
71 14/06/2024 ANNGILAY 12:06:13 6.UWN5E 2435120 3. 083 12:06:14 H.UWNIY 2.A35120 3. 4813 0Ju 0 2u. 1 Ui 0 61
72 14/06/2024 ANuEAU 12:07:17 f.UWNTY 2435121 2. 0813 12:07:20 A.UWNTY 2.A35120 2. 9813 07U 0 2u. 1 Ui 0 61
73 14/06/2024 ANNBILAY 12:07:50 6.UWN5E 2435120 3. 083 12:07:57 H.UWNIY 2.A535120 3. 4813 0Ju 0 2u. 1 Ui 0 61
74 14/06/2024 ANUEIAY 12:08:39 MUY .AT5120 .08 YT 12:09:05 A.UN9NTY B.A35120 . A8 UT 0¥u 0 2u. 1w 0 61
75 14/06/2024 ANNEILAU 12:13:20 MUY vAan a.fiavtau’ 2. 4813 12:14:21 6.1Ua979AaN a2 a3 .4au3 0§u 0 251, 2 Ui 0 61
76 14/06/2024 ANNEIAY 12:14:42 A.uuavnAan a.uliasnay’d 3. 4au3 12:15:07 A.¥uadIAaN a.lfavaays A.4aud 0¥u 0 2u. 1w 0 61
77 14/06/2024 ANNGILAU 12:15:22 f.4UavvAan a.fiavtau’ 3. 4813 12:15:48 6.1Ua979AaN a.flavuay3 . 4au3 03U 0 21, 1 1A 0 61
78 14/06/2024 ANUEIAY 12:15:54 f.uuavnAan a.ulasnay’d 3. 4au3 12:17:24 A.¥uadIAaN a.lfavaays A.4aud 0¥u 0 2u. 2 i 0 65
79 14/06/2024 ANNGILAU 12:17:31 f.4UavvAan a.ifiavtau’ 3. 4813 12:17:56 6.1Ua929AaN a2 Y3 . 4au3 03U 0 2u. 1 Ui 0 61
80 14/06/2024 ANNEIAY 12:18:22 f.uuavnAan a.ulasnay’d 3. 4au3 12:18:35 A.WuadIAaN a.lfasaays A. a3 0¥u 0 2u. 1 Wi 0 61
81 14/06/2024 ANNGILAY 12:22:03 6.1Ua93 a.LilavuaLs 3. 4813 12:22:07 f.11uav% a.flav a3 . 4au3 03U 0 2u. 1 Ui 0 61
82 14/06/2024 ANNEIAY 12:22:11 f.1Uad3 a.fiavaays . uaud 12:22:47 A.WUadT a.ilavaaus v.4au 0Fu 0 2u. 1w 0 61
83 14/06/2024 ANNGILAY 12:22:51 6.1Uad3 a.LilavuaLs 3. 4813 12:22:53 f.14uav% a.flav a3 .4aud 03U 0 20, 1 1A 0 61
84 14/06/2024 ANNEIAY 12:23:00 f.1Uad3 a.ufiavaays . uaud 12:23:17 A.WUAIT a.ilavaaus v.4au 0Fu 0 2u. 1w 0 61
85 14/06/2024 ANMNGILAY 12:23:43 6.1uad3 a.LilavuaL’ 3. 4813 12:24:02 f.14uav% a.flav a3 . 4au3 03U 0 20, 1 Ui 0 61
86 14/06/2024 ANNEIAY 12:24:41 f.1Uad3 a.ufiavaays A.uaud 12:25:03 A.WUadT a.ilavaaus v.14au3 0¥u 0 2u. 1w 0 61
87 14/06/2024 ANNEILAU 12:25:15 6.1Ua93 a.LilavuaLs 3. 4813 12:26:24 o.u1h a.lavuay’d 2. 4813 03U 0 2. 2 Ui 0 63
88 14/06/2024 ANNEIAY 12:28:27 a.u11h a.diasnay’ .8y 12:28:29 a.u11h a.fiasdays A.4au3 0¥u 0 2u. 1w 0 61
89 14/06/2024 ANNGILAU 12:29:44 o.u11h a.1favtaud 2. 4813 12:30:00 n.aauva a.iflavtau’ 2. 1813 03U 0 2u. 1 Ui 0 61
90 14/06/2024 ANUEIAY 12:30:57 f.aauiva a.uiastayd 3. 4au3 12:31:11 A.nauIWa a.ifasuays 2. 14au3 0¥u 0 2u. 1 Wi 0 61
91 14/06/2024 ANUBIAY 12:31:17 n.nauvha a.lfiasuay3 . 1813 12:31:42 n.0auiiva a.fanays 22813 03U 0 2w, 1 i 0 61
92 14/06/2024 ANNEIAY 12:31:47 a.nauva a.fiavrays 214813 12:32:02 n.nauivia a.favyays a.2au3 0¥u 0 2u. 1w 0 61
93 14/06/2024 ANUBIAY 12:32:20 n.nauvha a.lfiasuay3 . 1813 12:33:32 n.0auiva a.fanays 2. 2813 03U 0 2u. 2 WA 0 62
94 14/06/2024 ANNEIAY 12:35:30 7.11ULAN 2. WUNY A.UaYF 12:35:32 M.1ULAN 2. WUNDY . 08T 0Ju 0 2u. 1 Wi 0 61
95 14/06/2024 ANNEIAY 12:39:08 A.UWUN 2. WUV 3. 20813 12:39:15 /.U79UN 2. WIUNAY 3. 20813 03 0 21w, 1w 0 61
96 14/06/2024 ANUSILAY 12:44:43 6.1276U 2.u19dgny A.asdeing 12:46:09 f.1206Y 2.1191dgny A.asdns 0 §u 0 2. 2 i 0 65
97 14/06/2024 ANNEIAY 12:46:56 A6 2.u191lgn9 A.asden 12:46:57 A.1216U a.1191gn9 A.asemn 03 0 21w, 1w 0 61
98 14/06/2024 ANUSILAY 12:46:58 6.1276u 2.119dgnY A.asdeing 12:47:15 M.1206Y 2.1191dgny A.asdins 03u 0 2u. 1 i 0 61
99 14/06/2024 ANUBIAY 12:57:49 5.UuFUAAM 2.1UTWE 3. azd9nm 12:58:09 §.UFUAAY 2.1 UTWE 2. azidans 07U 0 2u. 1 i 0 61
100 14/06/2024 ANNEIAY 12:58:16 7.UFUAAH 8.1UTWE 325189 12:58:24 7.UFUAAY 8.1 UTWE 2.az1dons 0Ju 0 2u. 1 Wi 0 61
101 14/06/2024 200 liduieiag 13:05:00 n.Aaavlszd 8.10uTnE 2.audenn 13:05:11 7.AR29U5E0A 8.1NUTNE 2.audenn 03 0 21w, 1w 0.02 0
102 14/06/2024 5039 13:05:11 n.Aaa01550d 2.1UuTWE 3.andunn 15:45:59 oa.vuavdarlvia a.dfiavassy’ 3.85803 07U 2 2u. 41 Ui 119.23 67
103 14/06/2024 ANNEIAY 13:11:39 01855 a.flaasidons 3.asdunn 13:11:40 7.1859 a.iflavazidoms A.auduns 03 0 21w, 1w 0 61
104 14/06/2024 ANuSILAY 13:11:53 7.1855 a.1ia9as1d9n 2.8 89N 13:12:09 6.1855 a.1avavidoing 3.8 03u 0 2u. 1 i 0 61
105 14/06/2024 ANNEIAY 13:14:32 01855 a.flavasidons 3.asdunn 13:15:35 7.1857 a.iflavazidoms A.auduns 0 3u 0 21w, 2 WA 0 62
106 14/06/2024 ANUSILAY 13:16:07 7.1855 a.1ia9as1d9ing 2.8 89N 13:16:28 6.1855 a.1favavidoing 3.8 03u 0 2u. 1 i 0 61
107 14/06/2024 ANNEIAY 13:16:56| . Jeazidau a.dfiasazidong a.aundunn 13:17:16| . Jeasifeu aflasazidoms a.auduns 0°¥u 0 2u. 1 Wi 0 61
108 14/06/2024 ANNEUAY 13:17:22| o JoaziAau a.flasazidoimng a.asdun 13:17:34[ e Joezidau a.diasasiden a.agdunn 0Ju 0 2u. 1 i 0 61
109 14/06/2024 ANUEIAY 13:17:45| . Jeagidau a.diasagidon a.andnn 13:17:54| . Jeasideu afiasazidoms a.auduns 0°¥u 0 2u. 1 Wi 0 61
110 14/06/2024 ANUGAY 13:17:57| . JoaziAau a.iflasazidoms a.asdun 13:19:50| o Jazidau a.flasaziioms a.asdons 0u 0 21w, 2 WA 0 63
111 14/06/2024 ANUEIAY 13:20:25| . JoagiAay a.diasazidon a.andun 13:20:29[ e Jasidau afiasazidoms A.auduns 0°¥u 0 2u. 1 Wi 0 61
112 14/06/2024 ANUGIAY 13:20:36) 0. J9mzLAny a.dfiagadoing .25 d9nn 13:20:42[ . Jomzidauy a.diasazideins .agdunn 0Ju 0 2u. 1 i 0 61
113 14/06/2024 ANUEIAY 13:26:53 a.v'la a.dfiavasidons 3.asdunn 13:26:54 a.v'l2 a.dffavasidens a.asdunn 03 0 2in. 1w 0 61
114 14/06/2024 ANNEUAY 13:26:57 a.vi'la a.fiavasidomns 3.asdunn 13:27:03 a.vi1l a.dfiasaiioms .asdenn 0Ju 0 2u. 1 i 0 61
115 14/06/2024 ANNEIAY 13:27:07 a.v'la a.dfiavasidons 3.asdunn 13:27:15 a.v'l2 a.dflavasidens 3.asdunn 03 0 2in. 1w 0 61
116 14/06/2024 ANNEIAY 13:40:37| @.Twsva1nd a.u19thualen 3.asdenn 13:40:39] @.Iwsva1nd a.u1oinilfan a.asdenn 0Ju 0 2u. 1 i 0 61
117 14/06/2024 ANNEIAY 13:41:13[_0.Iws9a1nd a.u9thilien a.asdons 13:41:14[ _0.Iws9a1n7e a.un9ihulien a.asdonn 03 0 2in. 1w 0 61
118 14/06/2024 ANNEIAY 13:41:19] @.Tws9a1nd a.u19tualen 3.asdemn 13:43:10] @.Iwsva1nd a.u10inlian a.asdenn 0¥u 0 2u. 2 A 0 67
119 14/06/2024 ANUEIAY 13:47:51]  e.muauvag a.uviidin a.andensn 13:47:54]  e.auaunas a3 a.asdonn 03 0 2in. 1w 0 61
120 14/06/2024 ANNGIAY 13:48:05]  e.vuaumay a3 a.audenn 13:48:17]  @.uuaumag a.unoindfan a.asdenn 0Ju 0 2u. 1 i 0 61




s6u Funi AauY 3u A01UT 13U Audn AU duAR 52U szaEne(ny.) ANUBIFIAR
121 14/06/2024 ANuEAU 13:55:31|  @.eauA1ZAT 8.1 2,288 13:55:37 a.eautnigal a.u1vilie a.asdungn 07U 0 2u. 1 i 0 61
122 14/06/2024 ANNEUAY 13:55:53] @.@awniznn a.ueiilien a.audenn 13:55:56) _a.@aunizm a.ueinien a.audonn 0 0 21w, 1 WA 0 61
123 14/06/2024 ANuEAU 13:56:03| @.eaULAIZAT 8.1 2.28BINT 13:56:05| @.@autn1gA1 a.u1vUlae A.asdn 07U 0 2u. 1 Ui 0 61
124 14/06/2024 ANNEUAY 13:58:32[ _@.@awnizn a.uviilien a.audensn 13:58:43[ _a.eaunmzm a3 a.audounn 0 0 21w, 1 WA 0 61
125 14/06/2024 ANuEAU 13:58:45|  @.eauULAIZAY 2.1 2.28BN 13:58:52 @.@autnigAl a.u1vilae a.asduns 07U 0 2u. 1 Ui 0 61
126 14/06/2024 ANNEUAY 13:59:02[ _@.@awnizn a.uiilien a.audenn 13:59:04[ _a.@aunzm a.ueinlien a.audonn 05 0 21w, 1w 0 61
127 14/06/2024 ANuEAU 14:00:18| @.@aULAIZAY 8.1 22880 14:00:22 e.eautnIgAl a.u1vilae A.asdung 07U 0 2u. 1 Ui 0 61
128 14/06/2024 ANNBILAY 14:33:40 0.N5184R 2.29A5NE 3. UATUIEN 14:33:41 .1N51UUR 2.29AFNYE 3. UATUIEN 0§u 0 2u. 1 Ui 0 61
129 14/06/2024 ANuEAU 14:35:03 0.15184R 2.a9A5NHE .uATUIHA 14:35:05 A.NEYR 2.29ATNY 2. uATUILA 07U 0 2u. 1 Ui 0 61
130 14/06/2024 ANNGILAY 14:35:12 0.15184A 2.29A5NE 3. UATUIEN 14:35:17 .1N518UR 2.29AFNYE 3. UATUIEN 0§u 0 2u. 1 Ui 0 61
131 14/06/2024 ANUEIAY 14:44:32 A.NAINAW 21U 2. UATUIEA 14:44:38 /.MAINAW 21U A.uATUIEA 05 0 2. 1 WA 0 61
132 14/06/2024 ANNEUAY 15:14:04 A.2¥aN a.unvAae .8553 15:14:16 .2¥aN a.unvAae 3.858135 05 0 21w, 1 WA 0 61
133 14/06/2024 [an'liduiAiag 15:45:59 a.nuadlalvia a.ufiasadsyys A.85vu3 15:54:42 a.vuadlarlua a.diasassys 2.a53u3 0°¥u 0 2u. 9 i 0 0
134 14/06/2024 5099 15:54:42 a.vuavlatiua a.idfiaodsyys a.8513 15:57:47 o.1uavlalvia a.flavdssy’ .85813 0 §u 0 2u. 4 A 0.18 10
135 14/06/2024 [an'liduiAiag 15:57:47 a.nuadlalvia a.ufiasadsyys A.85vU3 15:59:44 a.vualatlua a.diasassys 2.a53u3 0¥u 0 2u. 2 i 0 0
136 14/06/2024 5099 15:59:44 a.vuavlatiua a.idfiaodsyys a.8513 16:04:32 o.1uavlalvia a.flavdssy’ .85513 0§u 0 2. 5 Ui 0.46 21
137 14/06/2024 [an'liduiAiag 16:04:32 a.vuadlarlva a.ufiavasyys A.85vU3 16:04:47 a.vualatlva a.diasassys 2.a53u3 0¥u 0 2u. 1w 0 0
138 14/06/2024 5099 16:04:47 o.vuavlariua a.ifiaodsyys a.85v13 16:07:30 .uuavlavia a.fiavasyy’ .85513 03U 0 2. 3 Ui 0.1 5
139 14/06/2024 [an'liduiAiag 16:07:30 a.vnuadlarlva a.ufiavasyys A.85vU3 16:11:42 a.vuadlanlva a.diasassys 2.853u3 0¥u 0 2u. 5 i 0.03 0
140 14/06/2024 5099 16:11:42 o.vuavlariua a.ifiavssyys a.85313 16:14:08 .uuavlavia a.fiavasyy’ 2.85513 03U 0 2. 3 Ui 0.05 5
141 14/06/2024 [an'liduiAiag 16:14:08 a.vnuavlarlva a.ufiavasyys A.85vU3 16:14:13 a.vualanlva a.diasassys 2.a58u3 0¥u 0 2u. 1 Wi 0 0
142 14/06/2024 5099 16:14:13 o.vuavlariua a.ifiaodsyys a.85v13 16:18:44 .1uavlavia a.fiavasyy’ 2.85513 0§u 0 2. 5 Ui 0.03 5
143 14/06/2024 [an'liduiAiag 16:18:44 a.nuavlarlva a.ufiavasyys A.85vU3 16:22:33 a.vuaslanlva a.diasassys 2.a53u3 07u 0 2u. 4 i 0.03 0
144 14/06/2024 5099 16:22:33 o.vuavlariua a.fiaossyys a.85v13 16:24:35 .1uavlavia a.fiavassys 2.85513 0§u 0 2. 3 Ui 0.02 5
145 14/06/2024 [an'liduiAiag 16:24:35 a.vuavlarlva a.ufiavasyys A.85vU% 16:25:08 a.vuadlatlva a.diasassys 2.a53u3 0Fu 0 2u. 1w 0.01 0
146 14/06/2024 5099 16:25:08 o.vuavlarlua a.dfiaossyys a.85v13 16:27:17 .1uavlatvia a.fiavasyys 2.85513 0§u 0 2. 3 Ui 0.05 6
147 14/06/2024 [an'liduiAiag 16:27:17 a.vuadlarlva a.ufiavasyys A.85vU% 16:28:21 a.vuadlanlva a.diaassys 2.a53u3 0°¥u 0 2u. 2 i 0.01 0
148 14/06/2024 5099 16:28:21 o.vuavlariua a.ufiaodsyys a.85v13 16:34:12 .1uavlavia a.fiavasyy’ 2.85515 0Ju 0 2. 6 WA 0.5 12
149 14/06/2024 [an'liduiAiag 16:34:12 a.vnuadlarlva a.ufiavasyys A.85vU% 16:34:36 a.vuadlatlva a.diasassys 2.a58u3 0¥u 0 2u. 1w 0 0
150 14/06/2024 5099 16:34:36 o.vuavlariua a.ifiaodsyys a.85v13 16:40:29 .1uavlatvia a.fiavasyys 2.85513 0§u 0 2. 6 UWA 0.45 23
151 14/06/2024 [an'liduiAiag 16:40:29 a.vnuadlarlva a.ufiavasyys A.85vU% 16:48:17 a.vuadlanlva a.diasasyys 2.a58u3 0¥u 0 2u. 8 WA 0 0
152 14/06/2024 5099 16:48:17 o.vuavlariua a.ifiaodsyys a.85313 16:53:45 .1uavlavia a.fiavasyy’ 2.85513 03U 0 2. 6 WA 0.13 5
153 14/06/2024 [an'liduiAiag 16:53:45 a.vnuavlarlva a.ufiavasyys A.85vU3 17:03:27 a.vuaslarlva a.diasassys 2.a58u3 0¥u 0 20u. 10 W1 0.02 0
154 14/06/2024 5099 17:03:27 a.vnuavlarlva a.fiavasyys a.85vu% 17:05:33 a.vuavlarlva a.dfiavassys a.assu3 07U 0 2u. 3 i 0.01 6
155 14/06/2024 [aahiduip3ay 17:05:33 a.vuadlarlva a.ufiavasyys A.85vu% 17:06:10 a.vualanlva a.diasassys 2.a5vu3 0¥u 0 2u. 1w 0 0
156 14/06/2024 5099 17:06:10 a.vnuavlarlva a.fiavasyy’ a.85vu% 17:08:15 a.vuavlarlva a.dfiavassys 2.assu3 07U 0 2u. 3 i 0.02 6
157 14/06/2024 [aalhiduip3ay 17:08:15 a.vuadlarlva a.ufiavasyys A.85vu% 17:11:30 a.vualanlva a.diasassys 2.a5vu3 07u 0 2u. 4 i 0.02 0
158 14/06/2024 5099 17:11:30 a.vuuavlarlva a.fiavasyys a.85vu% 17:13:32 a.vuavlarlva a.dfiavassys a.assu3 07U 0 2u. 3 A 0 5
159 14/06/2024 [aahiduip3ay 17:13:32 a.vuadlarlva a.ufiavasyys A.85vu% 17:21:54 a.vualanlva a.diasassys 2.a5vu3 0Ju 0 2u. 9 i 0.01 0
160 14/06/2024 5099 17:21:54 a.vnuavlarlva a.fiavasyys a.85vu% 17:23:59 a.vuavlarlva a.dfiavassys a.assu3 07U 0 2u. 3 i 0.01 5
161 14/06/2024 [anhiduip3ay 17:23:59 a.vuadlarlva a.ufiavasyys A.85vU% 17:34:42 a.vuaslatlva a.diasassys 2.a5vu3 0Fu 0 2u. 11 Wi 0.08 0
162 14/06/2024 5099 17:34:42 a.vnuavlarlva a.fiavasyy’ a.85vu% 17:43:29 a.vuavlarlva a.dfiavassys a.assu3 07U 0 2u. 9 Wi 0.75 11
163 14/06/2024 [aalhiduip3ay 17:43:29 a.vuadlarlva a.ufiavasyys A.85vu% 17:51:43 a.vuaslatlva a.diasassys 2.a58u3 0Ju 0 2u. 9 i 0.07 0
164 14/06/2024 5099 17:51:43 a.uuavlarlva a.fiavasyy’ a.85vu% 17:56:25 a.vuavlarlva a.diavassys a.assu3 07U 0 2u. 5 Wi 0.43 8
165 14/06/2024 [aahiduip3ay 17:56:25 a.vuadlarlva a.ufiavasyys A.85vu% 17:56:30 a.vualanlva a.diasassys 2.a5vu3 0¥u 0 2u. 1w 0 0
166 14/06/2024 5099 17:56:30 a.vnuavlarlva a.fiavasyys a.85vu% 18:00:48 a.vuavlarlva a.dfiavassys a.assu3 07U 0 2u. 5 Wi 0.07 6
167 14/06/2024 Raa'liduia3ag 18:00:48 a.vuavlanlua a.dfiavdsyy’ a.85v3 18:04:49 a.vuavlarlvia a.dfiavassy’ .85803 0 §u 0 201, 5 Ui 0.03 0
168 14/06/2024 5099 18:04:49 a.vnuavlarlva a.fiavasyy’ a.85vu% 18:16:43 a.vuavlarlva a.dfiavassys 2.assu3 031 0 20u. 12 u1¥i 1.2 11
169 14/06/2024 [aalhiduip3ay 18:16:43 a.vuadlarlva a.ufiavadsyys A.85vu% 18:17:19 a.vualatlva a.diasassys 2.a53u3 0Ju 0 2u. 1 Wi 0.02 0
170 14/06/2024 5099 18:17:19 a.vuavlaniva a.diavasyy’ 3.85vu3 19:14:57 .1UDIUIN D.UUAIUA .855UT 0 Ju 0 2031. 58 WA 38.25 65
171 14/06/2024 ANNBILAY 18:42:14 6.v1Ngl519 a.unvAan 285505 18:42:34 /.viNgls9 a.ufvAae 285503 0 Ju 0 2u. 1 i 0 61
172 14/06/2024 ANuBIAY 18:43:32 7.v1NUL519 a.unvAan 3. 855U 18:44:10 6.2 HNUWI a.unvAa 85503 0 3u 0 213 1 uvA 0 61
173 14/06/2024 ANNBILAY 18:44:30 f.20WALWI B.uAYARE A.8TTUT 18:44:49 6.2 AAUWI B.uAvAaY 3.85813 0 Ju 0 2u. 1 i 0 61
174 14/06/2024 ANuBIAY 18:45:01 f.20HALWI B.unNvAan A.853UF 18:46:31 6.2 0NUWI 2.unvAa .858U3 0 3u 0 2131 2 A 0 65
175 14/06/2024 ANNBILAY 18:46:36 f.20WALWI B.uAvARE A.8TTUT 18:47:01 6.2 AAUWI 2.uAvAaY 3.8583 0 Ju 0 2u. 1 i 0 61
176 14/06/2024 ANuBIAY 18:47:16 f.20HALWI B.unNvAan A.853UF 18:47:30 6.2 0NUWI 2.unvAa .858U3 0 3u 0 213 1 uvA 0 61
177 14/06/2024 [aa'liduia3ag 19:14:57 /.AUDIUIN D.UUAILA A.JT8U3 19:18:29 .14UDIUIN D.UUDIUA A.JTEUT 0 Ju 0 2u. 4 i 0.03 0
178 14/06/2024 5099 19:18:29 7.UUDIUIN D.UUAIUA .JT8UT 19:20:46 .1UDIUIN D.UUAIUA .855UT 0 3u 0 2131 3 uA 0.03 6
179 14/06/2024 [aa'liduia3ag 19:20:46 /.AUDIUIN D.UUAIUA A.JT8UF 19:21:26 .4UDIUIN D.UUDIUA A.JTEUT 0Ju 0 2u. 1 i 0.02 0
180 14/06/2024 5099 19:21:26 /.UUDIUIN D.UUAIUA .JT8UT 19:22:47 .1UDIUIN D.UUAIUA .855UT 03U 0 203 2 A 0.01 5
181 14/06/2024 30320 19:22:47 6.1UIUIN B.UUBIUA A.855Y3F 04:44:06 £.UUAIUIN A.UUAIUA 3858135 0u 9 2u. 22 Wi 0 0
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Safety Data Sheet

1. Identification of the substance and of the supplier

Product identifiers
SODIUM HYDROXIDE, SOLUTION
CAUSTIC SODA 50%, SODIUM HYDROXIDE 50%

Product name:
Trade name:

Other means of identification:

EC/ EINECS: 215-185-5
EC Annex 1 Index No. : 011-002-00-6

RTECS No.: WB4800000

Relevant identified uses of the substance or mixture and uses advised against
Laboratory chemicals, manufacture of substances, general chemical reagent,

neutralizing agent, perscnal care, industrial cleaner, drain opener, detergent, textile, pulp and paper
digestion, catalyst

Identified uses

Details of the supplier of the safety data sheet
: AGC Chemicals (Thailand) Co., Ltd
25 Bangkok Insurance Building 24 t floor,
South Sathorn Rd, Tungmahamek,Sathorn, Bangkok 10120, Thailand
: +66-2679-1600
: +66-2677-3177

Company

Telephone
Fax

Phrapradaeng Factory :

Amphur

Telephone
Fax

Rayong Factory
{Map-Ta-Phut),

Telephone
Fax

Prasamutjedi, Samut Prakarn 10290
¢ +66-2463-6345-8, +66-2464-3948-9
1 +66-2463-3728

202 Moo 1, Suksawasdi Rd. (Km. 17), Tambol Pak Klong Bang Plakod,

¢ 4 501 G-12 Pakorn Songkrorad Rd., Hemaraj Eastern Industrial Estate

Map - Ta- Phut, Muang Rayong, Rayong 21150 Thailand
: +66-3868-3572-5, +66-3868-5495-501
: +66-3868-3576

Emergency telephone number: Phrapradaeng Factory: +66-2463-6345-8 Ext. 400 (24 hours)
+66-38-683-572-5 Exi. 191 (24 hours)

Rayong Factory:

2. Hazards ldentification

GHS Classification of the substance or mixture
Acute toxicity {(dermal)
Skin corrosion/irritation
Serious eye damage/eye irritation

Specific target organ toxicity - single exposure
(respiratory irritation )

Category 4
Category 1
Category 1
Category 3
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Label elements

Pictogram

Signal word DANGER

Hazard statement(s)

Harmful in contact with skin.

Causes severe skin burns and eye damage
May cause respiratory irritation

Harmful to aquatic life

Precautionary statement(s)

Avoid breathing vapours

Wear protective gloves, eye protection/face protection.
Store in well-ventilated place. Keep container tightly closed.
Avoid release to the environment.

Other hazards which do not result in classification — none

3. Compositionfinformation on Ingredients

Substance

Formula: NaCH

Synonym: Caustic soda in aqueous solution, Soda lye, Liquid Soda, Caustic soda liquor
Molecular weight: 40

Minimum percentage: 49.5

Component CAS No Wt. %
Sodium hydroxide 1310-73-2 49.5--50.5
Water 7732-18-5 50.5-49.5

4. First Aid Measures

Inhalation

Move victim to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen.
Get medical attention immediately.

Skin contact

Take off all contaminated clothing and shoes immediately. Wash plenty of water for at least 20
minutes,

Get medical attention immediately.

Eye contact

Rinse thoroughly with plenty of water for at least 20 minutes, keeping eyelids open. Get medical
attention immediately.
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Ingestion

Rinse mouth with water. Do not induce vomiting. Never give anything by mouth to an unconscious
person. Get medical attention immediately

Most important symptoms and effects, both acute and delayed

Ifinhaled Cough. Sore throat. Burning sensation. Shortness of breath.

Skin contact Redness. Serious skin burns. Blisters.

Eye contact: Redness. Pain. Blurred vision. Severe burns. Permanent eye damage. Possible
blindness.

If swallowed: Burning sensation in mouth, throat, chest, stomach and gastrointestinat tract. Risk of
perforation Abdominal pain. Diarrhea, Nausea. Vomiting. Weakness. Shock or collapse

Indication of any immediate medical attention and special treatment needed:
Lung X-ray and eyesight checking

5. Fire Fighting Measures

Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding
environment,

Unsuitable extinguishing media

Special hazards arising from the substance or mixture

Not combustible. Contact with moisture or water may generate sufficient heat to ignite combustible
materials.

Contact with metals may form hydrogen gas which is flammable and can resuit in explosion.

Special protective equipment and precautions for fire-fighters

Woear fuli chemical resistant clothing with self-contained breathing apparatus (SCBA) for fire fighting.
Use water spray to keep fire-exposed containers cool. Do NOT get water inside containers.
Containers may explode when heated, and do not use water jet as this can spread the fire.

6. Accidental Release Measure

Personal precautions
Evacuate personnel to safe areas.
Avoid inhalation of dust. Keep container closed.

Protective equipment
Wear dust/mask respirator. Wear impervious protective clothing, including boots, gloves.

Environmental precautions
Do NOT let this chemical enter the environment.

Methods and materials for containment and cleaning up
Wear protective equipment to prevent skin and eye contact and breathing in dust.
Work up wind or increase ventilation.
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Cover with damp absorbent (inert material, sand or soil). Sweep or vacuum up, but avoid generating
dust. Collect and seal in properly [abelled containers or drums for disposal. Caution - heat may be
evolved on contact with water.

7. Handling and Storage

Precautions for safe handling

Avoid contact with skin and eyes.

Provide adequate ventilation during use.

Avoid breathing vapors.

Never add water to this product. When diluting always add it slowly to the water with constant
agitation. .

Conditions for safe storage, including any incompatibilities
Keep container tightly closed. Store in well-ventilated place. Store in a dry and cool place.

Avoid contact with water or moisture.

8. Exposure Controls/Personal Protection

Control parameters

IDLH: 10 mg/m?3 {NIOSH)
REL-Ceiling: 2 mg/m? (NIOSH)
PEL-TWA: 2 mg/m3 {OSHA)

TLV-Ceiling: 2 mg/m3 {ACGIH)

Appropriate engineering controls
Ensure ventilation is adequate.

Use with local exhaust ventilation.
Personal protective equipment
Respiratory protection

Use a respirator with cartridges to protect against caustic soda mist.

Eye/face protection

Use chemical safety goggles or face shield if splashing is probable,
Skin protection

Use rubber gloves.

Body Protection
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Proper protective clothing.

Work / Hygienic Practices:

Wash contaminated clothing prior to reuse.

Always wash hands before smoking, eating, drinking.

Do not eat, drink, or smoke during work

| 9. Physical and Chemical Properties

1) Appearance

2) Odour

3) Odour Threshold

4) pH

5) Melting point/freezing point

Initial boiling point and boiling range

Flash point

Evaporation rate

Flammability (solid, gas}

10) Upper/lower flammability or explosive limits
11} Vapour pressure

12) Vapour density (Air =1)

13) Relative density

14) Water solubility

15) Partition coefficient: n-octanol/water Log Kow
16) Auto ignition temperature

17) Decomposition temperature

18) Viscosity

liguid, colorless
No data available
No data available
14 (5% solution) at 20 °C
10°C
142 .2 °C at 101-3 kPa,
Not Applicable
No data available
No data available
No data available
0.2 kPa at 20 °C
i.2
1.529 g/imlat 15 °C

.Complete

No data available
Not applicable

No data available
78.3 ¢P at 20 °C.

10. Stability and Reactivity

Reactivity Reacts violently with acid {Hydrochloric, sulfuric, Nitric). Contact with moisture or water

generates heat. Reacts viclently with metals (Aluminum,
gas.

Lead, Tin, Zinc) forming flammable/explosive

Chemical stability Stable under normal ambient handling conditions.

Possibility of hazardous reactions Will not occur

Conditions to avoid Direct sunlight, heat, and moisture

Incompatible materials
Copper.

Strong oxidizing agents, organic halogen compounds,

Hazardous decomposition products No data available
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11. Toxicological Information |

Inhalation  : Irritation to the nose, throat and lung .Cough. Sore throat. Labored breathing.
Shortness of breath.

Skin contact : Corrosive to skin , redness , skin burns.

Eye contact : Corrosive to eyes; contact can cause corneal burns, permanent injury or blindness.
Ingestion :  Burning sensation in throat and chest. Abdominal pain. Diarrhea. Nausea, Vomiting.
Weakness. Shock or collapse

Symptoms related to the physical, chemical and toxicological characteristics;

Burning sensation. Cough, wheezing, laryngitis, Shortness of breath, inflammation and edema of the
bronchi.

Nausea. Vomiting.

Immediate effects
The substance is corrosive to the eyes, the skin and the respiratory tract. Corrosive on ingestion.
Pulmonary edema .

Chronic effects
Repeated or prolonged contact with skin may cause dermatitis.

Numerical measures of toxicity
Acute toxicity
Acute toxicity (dermal) LD50 (rabbit) 1350 mg/kg

Skin Corrosion/Irritation:
Patch test for 48 hours showed sodium hydroxide to be irritating up to 2%. Above this concentration it
is considered to be corrosive.

Serious eye damage/irritation:
At or above 2% w/w they are corrosive, Tests on rabbits, OECD Guideline 405, Acute eye
irritation/Corrosion.

Specific target organs/systemic toxicity following single exposure
Based on the descriptions that the human respirator and airway are stimulated and lung edemas is
caused

12. Ecological Information

Ecotoxicity

Sodium hydroxide:

Fish: Oncorhynchus mykiss LC50 :45.4  mg/fl/ 96 hr
Crustaceans: Daphnia magna EC50 :40.38 mg/l/48 hr

Persistence and degradability No data available
Bioaccumulative potential No data available
Mobility in soil No data available

Other adverse effects No data available
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13. Disposal Considerations

Waste treatment methods

Waste treatment should be managed in an appropriate and approved waste facility. Dispose of all
contained and contaminated spill residue in accordance with local/regional/national/international

regulations.

Contaminated packaging
Dispose of as unused product

14. Transport Information

U.S. DOT 49 CFR 172.101

Marine Transport IMDG
Proper shipping name
Transport hazard class

UN number

Marine pollutant

Special precautions for user
Packing group

Land Transport ADR
Hazard class

Proper shipping nhame
ADR Class

UN number

Packing group

Air Transport IATA/ICAO
Hazard class

Proper shipping name
UN number

IATA/ICAO Class
Packing group

SODIUM HYDROXIDE, SOLUTION
8 corrosive

1824

No

No data available

I

DANGEROUS GOODS

SODIUM HYDROXIDE, SOLUTION
8

1824

i

DANGEROUS GOODS

SODIUM HYDROXIDE, SOLUTION
1824

8 corrosive

Il

15. Requlatory Information

U.S. Regulations:

SARA SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355, APPENDIX A):

Not listed

SECTION 311 HAZARD CATEGORIES (40 CFR 370):

Immediate {Acute} Health Hazard

SECTION 312 THRESHOLD PLANNING QUANTITY {40 CFR 370):
The Threshold Planning Quantity (TPQ) for this product, if treated as a mixture, is 10,000 Ibs;
however, this product contains the following ingredients with a TPQ of less than 10,000 Ibs.:

None

SECTION 313 REPORTABLE INGREDIENTS (40 CFR 372):
This product does not contain any toxic chemicals subject to the reporting requirements of
Section 313, Title !ll of the SARA (Superfund Amendments and Reauthorization Act) of 1986.
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European/International Regulations

European Labeling in Accordance with EC Directives

Hazard Symbols: C

Risk Phrases

R35 Causes severe burns

Safety Phrases

526 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
3845 In case of accident or if you feel unwell, seek medical advice immediately {show the label
where possible)

R37/39 Wear suitable gloves and eye/face protection.

NFPA Ratings: Health = 3, Fire = 0, Reactivity = 1, Specific hazard —

Thailand laws and regulations:

npverInuveslszmelne
WIETWUYUAINDOUATIO WA, 2535 Uszinningeunsiv: vilaf 1
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g =
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o
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16. Other Information

Revised: 03
Created: 21/11/2016

The information and data herein are believed to be accurate and have been compiled from sources
believed to be reliable. It is offered for your consideration, investigation and verification. Buyer
assumes all risk of use, storage and handling of the product in compliance with applicable federal,
state, and local laws and regulations.

















